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THE   BICE  AUTOMATIC   TANDEM  COM- 
POUND CONDENSING  ENGINE. 

Our  engraving's  illustrate  a  new  corn- 
pound  engine  for  electric  lighting  plant,  or 
other  service,  which  has  been  put  on  the 
market  by  the  John  I.  Noye  Manufacturing 
Co.,  of  BuHalo,  N.  Y.,  U.  S.  A.  There  are 
many  innova- 
tions in  it,  and 
radical  depar- 
tures from  com- 
inon  practice, 
which  are  found 
to  work  with 
great  econom}', 
both  mechanic- 
al and  financial. 
The  valve  and 
valve  motion 
will  both  repay 
study — the  lat- 
ter particular- 
ly, in  that  it 
allows  of  set- 
ting the  valve 
(correcting)  for 
aberrations 
while  the  en- 
gine is  in  mo- 
tion. That  this 
is  an  a  d  V  a  n- 
tage  will  be 
conceded  by  all, 
for  the  efl'ect  of 
any  change 
made  can  be  at 

once  noted  on  the  cards  taken,  without  wait- 
ing until  some  other  time.  Changes  can  be 
made  promptlj^  of  course,  in  other  valve 
motions  by  stopping  the  engine,  but  Mr. 
Rice's  gear  is  the  first  one  we  have  seen  to 
effect  a  change  while  running. 

The  valve  itself  is  an  ordinary  gridiron 
valve.    It  is  perfectly  balanced  from  all 


The  pressure  plate,  shown  in  the  .sectional 
view,  is  covered  by  Mr.  liice's  patents,  and 
forms  a  valve  for  tlit;  escape;  of  wuler  and  for 
relieving  over  pressure  in  tiie  cylinders.  It 
does  not  i-est  on  the  valv*;,  as  some  might 
imagine  from  tlie  iUustration,  but  is  sup- 
ported by  the  two  scraping  shoulders  on  each 


pressure  higher  than  the  exhaust.  To  illus- 
trate, it  is  staled  tluit,  Willi  a  lull  head  of 
steam  on,  both  valves  can  be  moved  by  the 
pressure  of  two  fingers  on  the  valve  stem. 
The  valves  take  steam  from  the  inside,  so 
they  can  be  operated  with  the  steam  chest 
cover  off  if  it  is  desired  to  ascertain  whether 
they  are  tight. 


side.  The  governor  is  inside  the  crank  disk,  as 
may  be  seen  by  a  glance  at  the  back  view. 
Both  high  and  low  pressure  valve  are  opei'- 
ated  automatically  by  the  governor.  The 
lubrication  of  this  engine  has  been  made  as 
nearly  perfect  as  possible.  Every  oil  cup  is 
stationary,  with  sight  feed  and  adjustable 
cut-off. 

An  independent  pump  and  condenser,  or  a 
power  condenser  connecting  direct  with  the 
engine  shaft,  can  be  used,  as  the  purchaser 
may  prefer.  In  all  the  plants  thus  far  in 
stalled  by  the  John  T.  Noye  Manufactui'ing 
Company,  the  Worthingtju  independenl 
condenser  has  been  used,  and  has  given  the 
best  of  satisfaction  both  to  the  user  and  the 
company.  The  compactness,  smooth  run- 
ning, and  thorough  economy  of  this  en- 
gine should  strongly  commend  it  to  all  elec- 
tric light  comi)Hiiies.  Being  of  few  and 
simple  parts,  it  is  durable  and  easily  man- 
aged. Hitherto  it  has  been  used  almost 
wholly  for  electi-ic  light  plants,  the  demand 
in  that  field  being  so  great,  but  its  points  of 
superiority  make  it  also  highly  desii-able  foi' 
general  use  in  mills  and  factories. 

Wherever  water  can  be  obtained  free  in 
sufficient  quantity  it  has  come  to  pass  that 
liu' coui[)oiuul  condensing  engine  is  a  posi- 
liv.'  necessity  lor  the  economical  production 
of  power. 

People  are  demanding  more  light,  and 
Ihey  insist  that  it  shall  be  cheap.  Com 
petitors  lor  theii"  patronage  are  forced  by 
the  pressure  of  competition  to  seek  that  sys- 
tem which  will  most  economically  yet 
efficiently  Ljerve  its  purpose,  and  in  the  face 
of  this  fact  the  more  wasteful  system  and 
machine  must  go  to  the  wall. 

Theoretically  speaking,  the  compound  con- 


densing engine  should  save  one-half  the  fuel 
u.sed  by  the  liigli-pi-essure  automatic  in  doing 
equal  work.  Condensation,  radiation,  and 
friction,  however,  biing  the  actual  saving 
down  to  about  one-thii"d.  But  even  at  that 
rate  the  man  who  is  pa\ing  a  ton  for  his 
coal  will  pause  to  i-eflect  when  shown  that 

he  might  cut 
that  d  o  w  n  to 
"A  dollar 
saved  is  a  dol- 
lar earned." 

Engines  of 
style  illustra- 
ted are  built  of 
:>(),  ::»,  and  loo 
h.p.  For  larg- 
er sizes  a  ditfei  - 
ent  form  of  bed 
is  u.sed — a  bed 
that  i  s  lower 
a  n  (1  heavier, 
while  the  gov- 
ernor is  placed 
in  a  separate 
case  outside  the 
disk.  Particu- 
lai  s  ()  f  these 
larger  engines 
w  ill  be  given  at 
s  o  m  e  other 
time.  Patterns 
for  100  to  500 
h.p.  engines  are 
now  ready  in 
this  latter  form, 
and  others  will  be  added  as  the  need  arises. 
The  pair  of  indicator  diagrams  shown  were 
taken  from  an  engine  of  this  style,  of  100 
h.p.,  the  cylinders  being  9x16  and  IGxlG; 
speed,  ?od  revolutions.  These  diagrams 
need  no  special  praise  or  explanations, 
since  they  speak  strongly  for  themselves, 
and  indicate  to  the  trained  eye  the  excel- 


leiice  of   the   \alve  molii>n.  Electricians, 

engineers,  and  others  who  may  wish  to  in- 

\  quire  further  about  eiiirines  built  by  the 

i  Noye  Company,  are  coi  dially  invited  to  write 

\  as  above  or  visit  them,  when  full  information 

I  will  be  gladly  furnished. 



'    Please  note  this  is  No.  ]  of  the  volume. 
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BOILER  MAKING,  No.  30. 

By  John  Cook. 

Inspecting  Boilers. — Giving  points  for 
selecting  or  inspecting  new  boilers  is  a  pret- 
ty hard  matter,  unless  one  knows  something 
about  boiler-making.  The  fi  rst  thing  to  be 
done,  is  to  find  the  brand,  and  get  the  ten- 
sile strength  of  the  iron  to  And  the  safe  work- 
ing pi-essure.  To  obtain  this,  multiply  the 
t  hickness  of  the  plate  in  inches  by  one-sixth 
of  the  tensile  strength,  and  divide  by  the 
radius  (half  the  diameter)  of  boiler  in  inches. 
.  Next,  look  carefully  over  the  heads  to  see 
that  there  are  no  cracks  or  flaws,  and  that 
the  heel  of  flange  has  an  easy  radius ;  a 
sharp  heel,  or  corner,  leaves  the  head  weak 
hy  reason  of  the  material  inside  gathering, 
or  checking.  Look  around  the  flange  on  the 
bottom  of  the  dome,  and  see  that  there  are 
no  cracks  there,  for  if  they  are  not  fitted 
properly  they  are  ver^^  apt  to  crack  when 
riveted.  Sometimes  it  is  hardlj^  per- 
ceptible, especially'  if  gone  over  light- 
ly with  a  tool. 

See  that  the  rivet-points  are  equal 
distances  apart,  and  not  too  many 
of  them  caulked.  If  there  is  a  man- 
hole in  the  boiler,  go  inside  and  see 
that  all  the  rivet-heads  are  up.  Look 
carefully  at  the  braces,  and  especially 
to  the  pins  in  them  (if  there  are  any), 
also  the  welds.  If  there  are  tee-irons, 
or  angle-irons  across  the  heads,  the 
bottom  jaw  of  brace  will  generally 
have  all  the  strain  the  braces  carry. 
If  crow-feet  are  used,  they'  should  be 
beveled  to  the  angle  of  brace,  whether 
the  brace  is'  attached  to  them  with 
pins  or"  welded  to  them.  If  the  crow- 
feet ai'e  not  beveled,  the  brace  will 
be  apt  to  pull  the  bottom  of  crow- 
foot away  from  head,  when  the  pres- 
sure is  on,  thereby  loosening  or  burst- 
ing .the  heads  of  rivets  ott' ;  braces 
sh(>uld  never  be  bent. 

When  inspecting  old  or  second-hand  boil- 
ers, examine  the  joints  carefully,  or  all  of 
them  that  can  be  got  at.  Horizontal  seams 
should  have  particular  attention,  both  inside 
and  out,  and  look  well  to  the  braces. 
Examine  the  inside  corners  of  flanges  at  and 
just  below  the  water-line;  they  are  very  apt 
to  corrode  there  first.  If  the  shell  of  boiler 
is  not  a  perfect  circle,  the  pressure  will  tend 
to  make  it  so  by  forcing  the  smaller 
diameter  out,  and  when  the  pressure  falls, 
the  sides  will  come  back  to  their  original 
position;  thei-eby  working  on  the  flange  and 
horizontal  seams,  or  springing  the  seams 
and  flanges. 

Before  inspecting  any  old  boiler 
it  should  have  a  thorough  cleaning, 
so  that  the  scale  is  all  oti"  the  tubes 
and  sheets  ;  see  that  there  are  no 
rust-holes  in  either  tubes  or  sheets. 
Very  often  the  top  rows  of  tubes 
are' pitted  m^ore  than  the  rest  of 
them;  if  there  are  any  such,  scrape 
all  .^t'he  rust  away  to  see  how  deep 
they  go.  Look  carefully  around 
hand-holes,  pipes  and  plugs,  if  there 
are^any;  and  if  the  plates  are  eaten 
away  much  have  them  reinforced 
by  -plates  put  on  with  tap-bolts  and 
cauiked. 

If  the  boiler  is  of  the  fire-box  type, 
look  well  at  the  bottom  corners,  or 
jus^over  the  grates,  to  see  if  they  are  cor- 
roded from  wet  ashes  and  leakage  ;  also  ex- 
amine around  the  stay-bolt  heads — they  will 
often  :sho\v  cracks  leading  from  the  hole  out, 
like  star  rays.  They  don't  always  go  through 
the  plate,  but  it  is  only  a  matter  of  time  when 
they  will,  or  the  bolts  commence  to  leak. 
This'  is  caused  by  excessive  firing  and  thick 
scale  on  the  water  side  of  plate.  If  there  are 
any  bulges  between  stay-bolts,  but  not  serious 
enough  to  occasion  cutting  out,  it  would 
help  considerably  to  have  extra  stay-bolts 
put  in,  for  it  is  probable  that  the  cause  of 
bulging  was  through  not  having  bolts 
enough  at  first,  or  of  having  carried  too  much 
pressure  at  some  time.  To  find  whether  the 
stay-bolts  are  properly  spaced,  multiply  the 


square  of  the  thickness  of  plate  in  sixteenths 
by  a  factor  and  divide  by  the  pressure  ;  the 
square  root  of  the  sum  is  the  distance  the 
bolts  should  be  fr-om  center  to  center.  For 
a  g  plate  squar'e  the  thickness,  Oihs  =  'iCths, 
proceed  as  under: 

36 

95 


180 
:J24 


120  )  3420 
340 

1020 
960 

60 
60 


38.50  (  524 
25 


103  )  350 
204 

1044  )  4600 
4176 

434 

For  |th  plate  and  with  a  pressur-e  of  120 
lbs.,  the  bolts  ought  to  be  five  and  one  quar- 


ter inches  apart.  If  the  plates  are  i\tlis  the 
bolts  would  have  to  be  four  and  one-half 
inches  apart.  The  factor  for  plate  is 
95  ;  over  the  factor  is  105.  The  bolts 
should  be  1"  iron.  The  throat  sheets  of  this 
class  of  boiler  are  often  a  great  bother 
through  the  rivets  leaking,  and  they  are 
hard  to  get  tight.  The  bead  on  the  tube- 
ends  should  be  examined  carefully  and  the 
soot  scraped  off,  as  t\\ey  often  get  burnt  or 
broken  off.  If  they  are,  they'  should  be 
taken  out  and  a  piece  welded  on  the  end.  In 
long  boilers,  especially,  the  beads  break  off 
soon,  for  the  tubes  sag  in  the  middle,  break- 
ing the  top  of  the  bead  off.  I  think  that  12  ft. 


 , 

[Mr.  Cook's  suggestion  is  a  good  one,  an  J, 
while  original  with  him,  is  not  new.  The 
Pennsylvania  ferryboat '  Baltimore,'  on  the 
Company's  ferry  in  this  city  has  had  a 
boiler  so  constructed  for  many  years,  and  it 
is  very  satisfactory,  we  hear.— Eds.  J 

NOVEL  CHIMNEY. 

The  Dunkirk  Engineering  Works  are 
building  a  new  chimney  for  the  Brooks  Loco- 
motive Works  which  differs  greatly  in  con- 
struction from  the  general  idea,  'it  is  150 
feet  high  above  ground,  with  an  average 
diameter  of  six  feet.  The  hexagonal  brick 
base  is  fourteen  feet  in  diameter  and  fifteen 
feet  high.  Immediately  above  this  is  a  sec- 
tion made  of  twenty-four  vertical  strips  of 
tank  iron  twelve  feet  long,  enclosing  a  space 
twelve  feet  in  diameter  at  the  beginning  and 
gradually  tapering  to  six  and  a  half  feet  dia- 
meter at  end,  where  begins  a  series  of  rings 
or  short  cylinders  of  tank  iron  of  the 
same  thickness  as  the  strips.  These 
are  strongly  riveted  together,  and 
compose  the  main  portion  of  the 
shaft.  The  diameter  of  the  lowest 
ring  is  6^  feet  and  that  of  the  highest 
5|.  There  is  one  rivet  less  in  the 
circumference  of  each  successive  ring. 
The  chimney  will  terminate  in  a  bead- 
ing and  swell  top,  constructed  of 
vertical  strips  of  iron,  similar  to  the 
lowest  section  of  the  iron  work.  The 
foundation  was  begun  October  1,  and, 
if  the  weather  continues  favorable, 
the  iron  work  will  be  finished  next 
week,  after  which  it  will  be  fined  with 
fire  brick. 

The  chimney  has  been  built  with- 
out any  scaffolding  inside  or  out. 
The  boiler  men  who  are  doing  the 
work  are  suspended  from  the  top  in 
iron  cages.  The  cages  are  supported 
by  a  strong  wooden  frame  30  feet  in 
length,  15  feet  of  which  rises  above 
the  shaft,  and  is  held  in  place  by  eight  chain 
hoists,  which  are  fastened  to  angle  irons  riv- 
eted to  each  course  of  iron,  A  turn-table  on 
the  top  of  this  frame  swings  the  cages 
around  the  shaft,  to  suit  the  convenience  of 
the  men.  The  tackle  for  drawing  up  mate- 
rial is  also  attached  to  the  wooden  frame. 
The  cages  ascend  as  fast  as  the  work 
progresses,  but  have  not  been  lowered  since 
the  work  began,  and  will  not  be  lowered  till 
it  is  finished.  The  men  ascend  and  descend 
by  ladder  rounds  riveted  to  the  outside  of 
the  chimney  and  by  a  hoist  inside.  A  speak- 
ing tube  enables  them  to  communicate  eas- 
ily with  assistants  on  the  ground.  A  stove 
inside  the  brick  base  furnishes  Com- 
fortable heat  for  the  men,  and  a  pipe 
connected  with  a  pan  in  the  works 
keeps  up  a  blast  for  the  rivet  fire. 


is  the  greatest  length  that  a  boiler  ought  to 
be,  with  3  "  or  3^  '  tubes  in  it.  If  they  are 
longer  the  tubes  should  have  some  kind  of 
support  in  the  center  of  them,  and,  I  think, 
it  would  be  a  good  plan  to  have  a  combustion 
chamber,  A,  in  the  center ;  then  they  could 
be  made  any^  length  ;  something  like  this. 


1  ! 

 K 

o 
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Professor  Thurston  recently- 
stated  that  steam  jackets  are  de- 
creasing in  utility  as  engines  are 
advancing  towards  perfection,  and 
should  they  ever  attain  this  ideal, 
the  jacket  would  be  wholly  useless. 
Under  certain  conditions  even  now 
its  use  might  result  in  a  decided 
loss.  There  were  two  periods  during 
the  stroke  when  the  steam  entered 
and  when  it  left  the  cylinder,  dm- 
iiig  which  the  jacket  was  of  impor- 
tance. During  the  first  period  the  jacket 
had  a  beneficial  effect,  as  it  tended  to  reduce 
initial  condensation.  During  the  second 
period,  however,  its  action  was  deleterious, 
as  it  heated  the  steam  on  its  way  to  the 
condenser.  The  saving  effected  was  due  to 
the  difference  of  these  two  actions. 

It  was  thought  to  be  rather  revolutionary 
when  Congressman  Thomas,  an  amateur,  un- 
dertook to  design  an  ironclad,  but  we  see  that 
worse  things  can  happen.  The  N.  Y.  Sun  says: 

"  To  replace  such  expensive  failures  as  the  'Victo- 
ria,' the  St.  James"  Gazette  has  proposed  a  ship,  the 
plans  01  which  have  created  a  great  deal  of  discus- 
sion among  naval  men  in  Great  Britain." 

Oh,  no,  Mr.  Sun,  naval  architects  do  not 
discuss  the  vagaries  of  amateurs. 
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ONLY  ONCE  A  YEAR. 

Once  a  year  we  have  the  veiy  reprehensi- 
ble practice  of  publishing-  a  portion  of  the 
kind  words  of  encouragement  our  friends 
give.  We  own  that  it  g-ives  us  pleasure  to 
do  this,  and  we  are  sorry  if  it  gives  any  one 
{)ain  to  read  them.  If  it  does  they  must  bear 
in  mind  that  it  is  the  only  time  we  have  to 
show  publicly  the  appreciation  of  our 
i-eaders. 

"  I  enclose,  etc. ,  for  The  Encuneer.  I  am  not  an 
engineer,  as  you  will  perceive  if  you  peruse  tlie 
business  card  at  the  liead,  but  I  take  an  interest  in 
engineering  matters  and  find  your  paper  very  inter- 
esting. "  Geo.  H.  M.  Barrett, 

"  Kockport,  Me.  Attorney." 

"  Enclosed  please  find,  etc.,  for  The  Engineer  for 
anotiier  year.  I  like  your  paper  very  much,  and 
think  it  is  worth  ten  times  tiie  cost.  It  is  so  cheap 
that  everyone  calling  himself  an  engineer  ought  not 
to  be  without  it.  Success  to  you  tor  the  new  year 
coming.  '  V.  H.  Sennett." 

"  Bucksport,  Me." 

"Yours  covering  $1  overpaid  on  my  sub- 
8(!ription  is  at  hand,  and  am  much  obliged.  I 
can  hardly  say  liow  I  came  to  make  the  mis- 
take unless  it  was  that  I  was  thoroughly  con- 
vinced that  the  paper  was  worth  at  the  vei"y 
least  three  dollars  per  annum.  Wishing  you 
continued  success  I  remain. 

"Manchester,  N.  H.  "  C.  H.  M." 

"Am  very  well  satisfied  with  your  paper. 
I  find  no  difficulty  in  getting  $2  wortli  of  in- 
formation in  the  twenty-six  issues  during  the  

year.    I  hope,  dear  sirs,  that  you  may  double  F  

your  circulation  for  1890.  / 

"  Philadelphia,  Pa.        "  Frank  Kelly."  \ 

There,  that  is  all  we  shall  publish ;  ) 
and  if  there  are  an^'  who  dislike  such 
reading-  matter  they  can  g-ive  us  credit 
for  self-denial,  in  that  we  did  not  publish 
ten  times  as  much. 


The  Engineer,  published  by  E.  P. 
Watson  &  Son,  at  150  Nassau  Street, 
has  closed  another  year  of  success,  and 
is  ready  to  open  another  volume  with 
brig-hter  prospects  than  ever.  It  is  a  paper 
which,  to  use  the  editor's  own  well-chosen 
phrase,  "is  not  popular,"  as  it  appeals  only 
to  thoughtful  men  who  wish  to  g-ain  practi- 
cal knowledge  in  a  certain  arbitrary  direc- 
tion. But  it  is  a  paper  which  attends  strictly 
to  its  own  business,  and  understands  that 
business  so  thoroughly  and  appreciates  it  so 
fully  that  it  has  no  time  to  meddle  with 
irrelevant  things  and  no  space  to  devote  to 
an^'thing-  but  instructive  tacts  and  state- 
ments. It  is  one  of  the  most  independent 
and  reliable  of  the  class  papers  published. 
Every  manufacturer  who  employs  an  engi- 
neer could  with  much  advantage  put  a  copy 
of  Mr.  Watson's  paper  into  his  hands  — 
Elizabeth  Journal. 


Ferranti's  method  of  insulation  is 
unique  and  original  as  well  as  new. 
One  conductor  is  a  metal  tube,  within 
which,  and  thoroughly  insulated  from 
it,  is  the  other  portion  of  the  circuit. 
The  outer  wire  or  tube  is  buried  in  the 
ground,  and  the  inner  portion  so 
arrang'ed  that  contact  with  it  is  im- 
possible, being  covered  by  the  outside 
tube  at  every  possible  point.  He 
carries  his  primary  current  to  the  dis- 
tribution point  at  a  high  pressure,  say 
as  high  as  10,000  volts.  His  high-pressure 
dynamo  is  covered  by  an  iron  box,  the  lid  of 
which  is  held  down  by  magnetic  force,  and 
it  cannot  be  opened  by  anyone  without  first 
disconnecting  the  circuit. 


As  to  the  fighting  value  of  torpedo-boats. 
Admiral  Tryon's  experience  is  interesting. 
He  had  six,  and  his  antagonist  an  equal  num- 
ber. These  torpedo-boats  were  kept  busy, 
at  tiight  particularly,  and  had  abundant  op- 
portunity of  sinking  liostile  ships  by  means 
of  their  dummy  torpedoes.  With  one  excep- 
tion, possibly  two,  no  torpedo  is  known  to 
have  done  any  constructive  damage  during 
these  operations,  but  many  torpedo-boats 
are  known  to  have  aimed  at  vessels  belong- 
ing to  their  own  side. — Harper^ s  Weekly. 


BARNARD'S  WATER  AND  OIL 
SEPARATOR. 

The  engravings  sliow  liar  iiard's  Impi  oved 
Sepai'atoi-  for-  removing  (Mitiained  or  con- 
densed water  fi'om  live  steam,  and  condensed 
watei',  oil,  etc.,  from  exiiaust  steam.  Sepa- 
rators ai-e  rapidly  becoming  better  known 
and  appreciated;  long  steam  pipes,  often- 
times uiicover<ul,  necessai'ily  condense  con- 
.sidei'able  st,eam ;  boilers  fre(|uently  prime 
and  carr^'  more  or*  less  watei-  ah)ng  with  the 
steam.  No  matter'  what  causes  water  in 
live  steam  pii)es  the  fact  tiiat  it  is  ther-e  is  a 
sufficient  icason  for  r«'moving  it  l)efore  tlie 
stijam  readies  tiie  engine.  P^ntr  ained  water 
is  an  al)sorbent  of  heat;  it  is  incapable  of 
|)erf()rmiiig  wor-k  in  the  cylinder-,  and  vei-y 
liable  to  wr(!ck  an  eiigiiu!  oi-  pump.  A  good 
separator  furnishes  [jractically  dry  steam. 


condensers.  It  is  well  known  that  the 
vacuum  extending  fi'om  the  conden.ser  to  the 
engine  cylindei-,  will  "hold  up"  the  condensed 
water  and  oil  collected  by  a  separator-;  irr 
fact,  a  separator  ordinarily  u.sed  under  sucii 
conditions  is  practically  useless.  The  device 
shown  consists  in  connecting  the  waste  pipe 
fr'orn  tlie  separator  to  the  suction  chamber 
of  a  pump,  and  in  connecting  a  second,  or  va- 
cuum pipe,  fitted  witli  suitable  check  valves, 
to  the  suction  chamber,  above  the  suction 
valves.  This  places  the  suction  valves  of 
the  pump  in  e(iuilibrium,  and  enables  the 
pump  to  continuously  dr-aw  off  the  oil  and 
water-.  The  ellicieruy  of  this  si-pa latirrg 
device  is  such  that  no  lilt<'ririg  tank  is  need- 
ed, other  tliarr  the  or-diiiaiy  hot-well,  which 
ma3-  be  of  limited  capacity,  siiUlcifnt  to  afford 
solid  water-  for  the  iMjilei-  feed  j>umps  to  dr  a  w 
on.  When  the  separ-atoi-  is  used  on 
ive  steam  pipes,  the  estopped  water 
should  be  retur-ned  dir-ectly  to  the 
boiler  s  as  a  matter  of  economy'.  The 
conditions  of  each  plant  will  determine 
the  best  method  to  be  employed  for  so 
r-etur  ning  the  hot  water.  When  used 
on  exhaust  pipes  of  non-condensing  en- 
gines, the  condensed  water  and  oil  may 
be  delivered  into  a  tank  if  it  is  desir-able 
to  save  and  filter-  the  oil  for-  fur-ther  use; 
if  not,  then  it  may  be  di.schar-ged  into  a 
sewer,  or  otherwise  disjjosed  of.  The 
patentee  and  manufacturer-  is  Geo.  A. 
Barnard,  No.  15  Cortland  t  Str-eet, 
New  York  City. 


I'.l.n:, 


that  is,  saturated  steam  without  entrained 
wateii,  and  the  value  of  dry  steam  is  fully 
appreciated  by  engineers,  if  not  by  coal  deal- 
ers. 

By  separating  the  oil  or  grease  from  the 
exhaust  steam,  which,  after  condensation 
(either  in  a  surface  condenser  or  steam  heat- 
ing coils),  is  used  for  boiler'-foed,  the  gr-eat- 
est  source  of  expense  and  labor  attending  the 
care  and  efficiency  of  boiler-s  is  r-ernoved. 
The  effect  on  surface  condensers,  vacuum 
pans,  feed-water  heaters,  steam  heating 
pipes,  etc.,  is  equally  beneficial,  as  the  puri- 
fied steam  does  not  coat  sui-faces  or  lead  to 
formation  of  dirt  or  scale. 

This  separator  presents  a  ver-y  large  and 
effectual  separ^ating  sui-face,  together  with  a 
liberal  port  area  for  the  unobsti-ucted  pass- 
age of  steam  thi-ough  the  plates,  consider- 


FoR  a  voyage  of  given  length  the 
coal  consumption  var-ies  as  the  horse- 
power directly  and  the  time  dir-ectly  or 
the  velocity  inver-sely,  so  that  the  coal 
consumption  in  the  two  steamer-s  is  as 
a'  to  1,  that  is,  as  the  tonnage ;  so  that  the 
cost  of  fuel  per  ton  of  cargo  is  the  same  for 
the  same  voyage  in  the  two  steamers;  but 
the  lai'ger  steamer  can  earn  more  money  in 
a  given  time  by  reason  of  her  gi-eater-  speed. 

If  the  gr-ate  area  is  designed  to  var-y  as  the 
horse-power,  the  lai'ger  steamer-  r-equires 
more  gr  ate  area  in  propor  tion  to  her  size  in 
the  ratio  of  a'^  to  1,  instead  of  d'  to  1,  as  in 
geometrical  similarity;  while  the  volume  of 
steam  required  is  greater-  in  the  r-atio  of 
a'*  to  1,  and  at  a  pr  essure  gr-eater  in  the 
ratio  of  a  to  1.  With  similar  engines,  tiie 
scale  of  size  of  the  boilers  must  be  consider- 
ably increased  in  the  lar-ger  steamer-;  and  in 
recent  cases  of  disappointment  in  expected 
speed  of  lar-ge  steamer-s,  the  cause  can  gen- 
erally be  tr-aced  to  insufficient  boiler  power. 
— A.  C  Greenhill. 


The  one  dangerous  man  to  the  peace  of 
communities — the  fool  technical  writer  on 
the  daily  paper. 


Fig..  4J 


ably  in  excess  of  the  area  of  the  connecting 
pipes.  It  consists  of  a  cylindr-ical  shell  of 
cast-iron  for  the  smaller  sizes,  and  of  plate 
iron  or  steel  for  the  larger  sizes,  fitted  with 
a  sloping  channel  way,  open  to  the  shell. 
The  batlie  plates  ai-e  set  at  an  angle,  and  ar-e 
supported  by  rings  fitting  the  shell.  The 
plates  of  one  rirg  cover  the  ports  of  the 
next,  thus  compelling  the  steam  to  take  a 
tor  tuous  cour-se  through  the  shell.  The  oil 
or  water-,  coming  in  contact  with  the  bai-s 
and  rings,  runs  down  thi-ough  cor-ed  holes 
at  the  bottom  of  the  bar-s  into  the  sloping 
pocket  to  the  dischar-ge  pipe  at  bottom, 
whei-e  it  is  di-ained  off.  (See  figs.  '2,  :?  and  4.) 
For  use  on  vei-tic-al  pipes  a  difVei-ent  ar-i-ange- 
ment  of  rings  and  plates  is  used  fi-orn  those 
shown.  The  effect  is  pr-actically  the  same, 
but,  all  things  considered,  horizontal  separ-- 
ators  ar  e  genei-ally  to  be  pi  eferi  ed. 

Fig.  1  shows  a  special  device  that  will 
interest  engineers  and  others  using  surface 


A  painter  received  an  electric 
shock  i-ecenth'  under  novel  conditions. 
A  leaky  gas  pipe  caught  fire  and  set 
''fir-e  to  some  electr  ic  light  wires  near 
it,  melting  off  the  insulation,  in  tui-n 
communicating  the  blaze  to  the  sur- 
rounding woodwork.  At  this  point 
a  painter-  ilashed  a  bucket  of  water  on 
the  burning  matter,  but  r  eceived  as  a 
reminder  that  he  was  dealing  with 
electric  fluid,  a  smar  t  shock  from  the 
cur-rent  running  back  along  the  water  to  his 
hands. 


Life  on  board  a  tor-pedo  boat  is  one  beside 
which  that  of  a  stoker  on  an  Atlantic  liner 
is  luxui-y.  The  boat  is  under  water  or  in 
blinding  spray  so  lar-gely  that  life  on  deck 
can  only  be  endured  for-  shor  t  per  iods;  while 
below  the  heat  is  so  irrterise  men  cairnot 
sleep,  arui  r  apidly  lose  str  ength.  Thi  eedays 
is  more  than  errough  to  ii^e  up  men  on  a 
tor  pedo-boat  if  the  service  is  continual;  and 
the  olliceis"  lot  is  very  little  better. — Har- 
per's Weekly. 

The  main  feed  pipe  connected  with  the 
boilers  of  the  Heat.  Light  and  Power  Com- 
pany at  St.  Geoi-ge  but-st.  At  the  wor-ks 
it  was  said  it  would  tiike  sever-al  days  to 
make  r  epair-s.  That  is  a  long  time  to  repair 
a  feed  pipe. 
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THE  ENGINEER. 


izUm  l!0  dhe  Ediiioii. 


To  avoid  misconception  vie  state  that  this  department  is  open  to 
all.  The  experienced  and  inexperienced  mechanic  and 
engineer  meet  mi  common  ground,  and  a«-e  free  to  express 
their  views  in  their  oum  way.     No  communications  will  be 

Eressed  except  their  tenor  and  tone  are  against  the  policy 
is  page.  Personal  reflections  should  be  carefully  avoided. 
?spondents  need  not  hesitate  to  write  for  supposed  want 
of  ability.  Such  corrections  as  are  needed  will  be  made  witli 
pleasure.  It  is  specially  requested  that  all  figures  be  made 
very  plain  and  all  proper  names  clearly  written. 


TO  DELEGATES  TO  THE  NATIONAL  CONVENTION  OF 
THE  MARINE  ENGINEERS'  BENEFICIAL 
ASSOCIATION. 

Through  the  courtesy  of  the  Central  Traffic  Asso- 
ciation, the  Trunk  Line  Association,  and  Southern 
Passenger  Association,  persons  attending  the  meet- 
ing of  the  National  Marine  Engineers'  Beneficial 
Association,  to  be  held  at  Charieston,  S.  C,  com- 
menciog  Jan.  20,  1890,  will  be  granted  a  reduction 
in  their  return  railroad  fare  only,  under  the  follow- 
ing circumstances  and  conditions : 

First. — Each  person  must  purchase  (not  more 
than  three  days  prior  to  the  date  of  the  meeting  nor 
later  than  three  days  after  the  commencement  of 
the  meeting)  a  first-class  ticket  (either  unlimited  or 
limited)  to  the  place  of  meeting,  for  which  he  will 
pay  the  regular  tariff  fare,  and  upon  request  the 
ticket  agent  will  issue  to  him  a  certificate  of  such 
purchase,  properly  filled  up  and  signed  by  said 
ticket  agent. 

Second. — If  through  tickets  cannot  be  procured 
at  the  starting  point,  the  person  will  purchase  to  the 
nearest  point  where  such  through  tickets  can  be  ob- 
tained, and  there  re-purcliase  through  to  place  of 
meeting,  requesting  a  certificate  pi-operly  filled  out 
by  the  agent  at  the  point  where  re-purchase  is  made. 

Third. — Tickets  for  the  return  journey  will  be 
sold  by  the  ticket  agents  at  the  place  of  meeting  at 
one-third  the  highest  limited  fare,  only  to  those 
holding  certificates  signed  by  the  ticket  agent  at 
point  where  through  ticket  to  the  place  of  meeting 
was  purchased,  and  countersigned  by  the  National 
Secretary  of  the  Association,  certifying  that  the 
holder  has  been  in  attendance  upon  the  convention. 

Fourth. — It  is  absolutely  necessary  that  a  certifi- 
cate be  procured,  as  it  indicates  that  full  fare  has 
been  paid  for  the  going  journey,  and  that  the  person 
is  therefore  entitled  to  the  excursion  fare  returning. 
It  will  also  determine  the  route  via  which  the  tick- 
et for  return  journey  should  be  sold,  and  without  it 
no  reduction  iinll  he  made,  as  the  rule  of  the  Associa- 
tion is  that  "  No  refund  of  fare  can  be  expected  be- 
cause of  failure  of  the  parties  to  obtain  certifi 
cates." 

Fifth. — Tickets  for  return  journey  will  be  fur- 
nished only  on  certificates  procured  not  more  than 
three  days  before  the  meeting  assembles  nor  later 
than  three  days  after  the  commencement  of  the 
meeting,  and  will  be  available  for  continuous  pass- 
age only  ;  no  stoji-over  privileges  being  allowed  on 
tickets  sold  at  less  than  full  fares.  Certificates  will 
not  be  honored  unless  presented  within  three  days 
after  the  date  of  adjournment  of  the  convention. 

Sixth. — Ticket  agents  will  be  instructed  that  ex- 
cursion fares  will  not  be  available  unless  the  holders 
of  certificates  are  properly  identified,  as  above  de- 
scribed, by  the  secretary,  on  the  certificate;  which 
identification  includes  the  statement  that  one  hun- 
dred or  more  persons,  who  have  purchased  full  fare 
tickets  for  the  going  passage,  and  hold  properly  re- 
ceipted certificates,  have  been  in  attendance  at  the 
meeting. 

The  certificates  are  not  ti'ansferable,  and  the  sig- 
nature affixed  at  the  starting  point,  compared  to  the 
signature  to  the  receipt,  will  enable  the  ticket-agent 
to  detect  any  attempted  transfer. 

N.  B.— Please  read  carefully  the  above  instruc- 
tions, be  particular  to  have  the  certificates  properly 
filled  and  certified  by  the  railroad  agent  from  whom 
you  purchase  your  going  ticket  t«  the  place  of  meet- 
ing, as  the  reduction  on  return  will  ajjply  only  to  the 
point  at  which  such  through  ticket  was  purchased. 

The  boundary  line  of  the  Central  Trafiic  Associa- 
tion embraces  all  that  territory  east  of  the  Missis- 
sippi and  north  of  the  Ohio  River,  and  west  of  To- 
ronto, Buffalo,  Pittsburg,  excepting  the  States  of 
Michigan  and  Wisconsin. 

The  Trunk  Line  territory  embraces  the  country 
east  of  the  Central  Traffic  Association,  including 
New  York,  Pennsylvania,  New  Jersey,  Maryland, 
and  Delaware. 

The  Southern  Association  territory  embraces  the 
country  south  of  the  Ohio  and  east  of  the  Mississippi 
Rivers. 

For  further  information  address  the  undersigned. 
James  Henry  Harris, 

National  Secretary. 
83  Madison  Street,  Chicago,  111. 


LIFT  Of  SAFETY  VALVES. 

Editors  Engineer: 

I  have  only  one  objection  to  make  to  the  paper  and 
that  is,  it  ought  to  be  weekly  instead  of  a  semi- 
monthly paper. 

As  you  invite  questions  from  subscribers  allow  me 
to  ask  one: 

What  amount  of  lift  must  be  given  a  safety  valve 
in.  diam.  having  a  seat  with  an  angle  of  45°  to  the 
center  line  of  its  axis,  and  a  depth  of  .08  to  produce 
an  area  of  opening  equal  to  that  of  the  valve? 

Pa.  R.  E.  B. 

[No  hard  and  fast  rule  can  be  given  for  the  lift  of 


a  safety  valve,  for  the  conditions  are  so  varied  as  to 
angles  and  depths  of  seats  that  no  rule  as  to  the  lift 
will  apply  to  all.    A  rule  which  is  used  by  R.  H- 
Buell,  a  well-known  engineer  of  this  city,  is  as  fol- 
lows.   For  4,5'  bevel: 

1.  Multiply  diameter  of  ralve  by  the  lift,  and  this 
iwoduct  by  the  number  2.22. 

2,  Multijily  the  squnre  of  the  lift  by  the  number 
1.11.  Add  these  tiro  jiiddnrh  mid  the  answer  is  the 
area  of  the  opening  uf  llu:  rulrr. 

From  this  it  is  easy  to  see  tliat  we  may  assume  any 
lift  until  we  arrive  at  the  area  of  the  opening,  but  it 
is  not  essential  that  this  last  should  be  ecjual  to  the 
area  of  tlie  valve  chamV)er,  and  excessive  lifts  are 
difficult  to  get  with  the  long  lever  in  general  use. 
Safety  valves  are  intended  to  relieve  pressure,  not  to 
blow  off  the  entire  contents  of  the  boiler  as  soon  as 
possible.] 


WATER  TUBE  MARINE  BOILERS. 

Editors  Engineer  : 

We  have  lately  received  orders  for  800  horse-power 
of  our  boilers  for  the  steam  yacht  '  TiUie,'  belonging 
to  Com.  Wni.  H.  Starbuck,  who  has  taken  out  the 
boilers  he  tried  last  year.  We  have  also  received  an 
oi'der  from  Mr.  J.  B.  Wolfe  for  650  horse-power  of 
boilers  for  the  '  Radlia''  in  place  of  the  boiler  for- 
merly used,  which  we  are  to  remove;  also  an  order  for 
a  100  horse-power  boiler  from  Painter  Br  s.,  Pitts- 
burg ;  also  an  order  for  300  horse-power  boiler  from 
the  Fulton  Iron  and  Engine  Works,  of  Detroit,  for 
Congressman  McMillan's  yacht  'Idler.'  We  have 
also  received  orders  for  two  150  horse-power  boilers 
from  the  Gas  Engine  and  Power  Co. ,  one  of  which  is 
to  go  in  the  yacht  they  are  to  build  for  Mr.  Rock- 
feller,  president  of  the  Standard  Oil  Co.  Also  an 
order  for  a  150  horse-power  boiler  from  Mr.  J.  Fred- 
eric Tams,  for  the  new  sidewlieel  steel  yacht  built 
by  Piepgrass,  of  City  Island  ;  also  an  order  from  Mr. 
H.  J.  Gielow,  C.  E.,  for  a  300  horse  power  boiler  for 
a  yacht  he  is  designing  for  New  York  parties  ;  be- 
sides orders  for  some  2,000  horse-power  in  small 
boilers  for  various  launches  and  small  s'eam  yachts. 

We  shall  probably  be  obliged  to  refuse  orders 
after  about  Jan.  15,  for  Spring  delivery ;  so  if  any 
of  your  readers  desire  our  boilers  for  tlie  ensuing 
year  they  had  better  send  in  at  once. 

E.  E.  Roberts. 


LARGE  AND  SMALL  ECCENTRICS. 

Editors  Engineer: 

As  I  am  a  constant  reader  of  your  paper  I  would 
like  to  ask  a  question  through  it,  as  there  are  some 
of  us  here  that  rio  not  see  the  matter  alike.  I  have 
an  eccentric  with  3  in.  throw.  Now,  if  I  turn  down 
the  eccentric  I4'  inch  all  around,  and  fit  straps  to  it, 
can  the  valve  be  made  to  travel  the  same  distance'? 
If  so,  explain,  and  if  not,  why  not? 

Owassa,  Mich.  G.  G.  Blake. 


[The  size  of  an  eccentric  has  no  connection  with 
its  throw.  It  may  be  10  feet  in  diameter  and  have 
only  one-eighth  of  an  inch  throw,  or  one  foot  in 
diameter,  and  have  3"  throw.  The  throw  of  an  ec- 
centric is  the  distance  from -the  center  of  the  shaft  it 
is  on  to  the  center  of  the  eccentric  wheel  itself.  See 
diagram  ;  both  of  these  wheels  have  the  same  throw, 
but  one  of  them  is  materially  larger  than  the  other. 
Turning  an  eccentric  down  has  no  effect  on  its  throw. 
—Eds.] 



NATIONAL    MARINE    ENGINEERS'  BENEFICIAL 
ASSOCIATION. 

To  the  Order  wherever  found,  greeting:  You  are 
hereby  officially  informed  that  National  President 
Boyes  has  just  instituted  Subordinate  Association 
No.  75,  at  Alexandria  Bay,  New  York,  the  following 
officers  being  elected  and  installed:  Wellington 
Willex,  Past  President;  Wm.  T.  Bascom,  President; 
Harmonious  Visger,  Vice-President;  Albert  Hough- 
ton, Recording  Secretary;  Arthur  J.  Thompson, 
Fin.  and  Cor.  Secretarj';  Alonzo  Elmore,  Treasurer; 
Wm.  Hemingway,  Chaplain;  Edwin  Keeler,  Con- 
ductor; Chas.  W,  Davis,  Doorkeeper;  John  D. 
Carter,  W.  Willex,  Edwin  Keeler,  Trustees. 

The  address  of  the  Corresponding  Secretarj'  is 
Arthur  J.  Thompson,  Alexandria  Bay,  N.  Y. 

The  National  President  expresses  the  desire  that 
the  several  corresponding  secretaries  transmit  letters 
of  congratulation  to  the  Sister  Association  that  has 
just  united  with  us. 

By  order  of  the  National  President,  fratei-nally,  in 
Unity  and  Friendship, 

James  Henry  Harris, 
National  Secretary. 


LET  US  HAVE  A  STANDARD. 

Editors  Engineer  : 

I  would  like  to  see  a  standard  of  sizes  on  water 
glass  fixtures  and  rubber  gaskets  for  the  same.  In 
the  plant  where  I  am  employed  we  have  over  fifty 
glasses,  and  every  time  one  breaks  one  must  pare 
down  the  rubber  gaskets  on  some  to  less  than  half 


the  thickness,  I  often  find  glasses  that  will  on  out- 
side diameter  vary  nearly  an  eighth  of  an  inch. 

(Jail  a  convention,  Mr.  Editor  ! 

Hammond,  Ind.  Old  White  He.^d. 

INFORMATION  FOR  ALL. 

Editors  Engineer: 

Can  you  inform  me  where  the  book  "  Tlie  Pro- 
fessor in  the  Machine  Shop,"  can  be  had?  My  hus- 
band was  very  much  interested  in  the  letters  as  they 
appeared  in  The  Mechanical  Engineer,  and  I  would 
like  to  get  the  bound  volume  of  them.  Please  let 
/ne  know.  Mrs.  J.  E.  Cooper, 

3,911  Linwood  Street. 

West  Philadelphia. 

["The  Professor  in  the  Machine  Shop "  sold  to  the 
extent  of  about  500  copies,  bound.  The  demand  was 
not  considered  sufficient  to  carry  out  another  vol- 
ume.— Eds.] 

 • •  

STEAM  TURBINE. 

The  steam  turbine  shown  in  the  annexed 
figure  is  the  joint  invention  of  J.  H.  Dow 
and  H.  H.  Dow,  of  Cleveland,  Ohio.  A  A 
represents  the  casing,  or  stationary  part  of 
the  engine;  BB  the  rotating  wheel  firmly 
secured  to  the  shaft  C,  and  containing  tlie 
buckets  or  floats  shown  in  the  .section  D  D, 
which  are  arranged  in  concentric  circles; 
and  concentric  with  these  and  between  them 
are  rings  projecting  from  the  stationary 
part  of  the  engine  through  which 
are  cut  steam  passages  or  guides.  Steam 
entering  through  the  stationai'y  part  at  E, 
passes  both  sides  of  the  rotating  disk  F F, 
into  the  annular  cavit3'  near  the  center, 
thence  outward  through  passages  in  the  an- 
nular spaces  between  the  buckets,  and 
through  the  buckets,  finally-  escaping  at  the 
outer  circumference  at  D,  and  is  conducted 
away  at  the  exhaust  at  G. 

It  is  balanced  laterally  by  means  of  the 


disk  FF,  which  is  firmly  secured  to  the  shaft 
C;  so  that  if  there  be  a  lateral  movement, 
however  small,  the  space  on  one  side  of  the 
disk  will  be  reduced  and  on  the  other  side 
enlarged,  so  that  the  increased  amount  of 
steam  entering  the  latter  will  force  it  back 
to  its  normal  position.  It  is  claimed  that 
this  movement  maj'  be  limited  to  0.02  of  an 
inch.  The  energy  of  the  steam  is  gradually 
absorbed  by  the  wheel  as  it  passes  through 
it,  thereby  diminishing  its  pressure  and 
causing  expansion,  similar  to  that  in  a  mul- 
tiple-expansion engine,  there  being  six  com- 
poundings  in  this  wheel. 

An  engine  made  by  the  Messrs.  Dow  had 
tui'bine  wheels  5f  inches  in  diameter;  shaft, 
I  inch  diameter;  depth  of  buckets,  inch; 
depth  of  guides  also  inch;  weight  of 
moving  parts,  7  pounds  7  ounces;  weight, 
including  casing,  C8  pounds;  highest  meas- 
ured speed  with  TO  pounds  steam.  3o,000 
revolutions  per  minute;  so  that  the  velocity 
of  the  circumference  was  nearly  nine  miles 
per  minute. 

An  approximate  computation  of  its  regu- 
lar daily  performance  at  70  pounds  pressure 
gave  about  nine  horse-power  with  about  60 
pounds  of  steam  per  horse  power  per  hour, 
the  speed  being  about  -25,000  revolutions  per 
minute.  Accurate  measurements  will  doubt- 
less modify  these  results. — Wood's  Ther- 
modynamics, Heat  Engines  and  Refriger- 
ating Machines. 

—  •   

This  issue  is  sent  to  a  good  many  whose 
time  expired  on  December  31,  but  it  will  not 
be  repeated,  and  is  only  that  they  may  not 
miss  an  issue  in  case  they  intend  renewing  at 
once.    All  subscriptions  are  in  advance. 
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A  COURSE  OF  READING  FOR  STUDENTS 
IN  ENGINEERING.— NO.  2. 

We  briefly  alluded  to  the  matter  in  No.  12, 
last  volume,  and  continue  the  list  in  this 
issue.  Prices  of  works  will  be  given  on 
application. 

Chemical    Physics ;     Vol.     III.  Miller's 
Ciiemistry. 
No  better  treatise  can  be  found  upon  the  subject. 
The  matter  is  made  exceedingly  plain,  and  is  exceed- 
ingly well  handled. 

Handbuch  der  Chemie.  Gmelin-Kraut. 

A  standard  work;  contains  the  record  and  liistory 
of  the  dilt'erent  discoveries  in  analytic^al  and  synthet- 
ical chemistry — with  reference  to  the  journals,  etc., 
containing  the  papers  in  full. 
A  Treatise  on  Tooth  Gearing-.  J.  H.  Crom- 
well. 

Rules  and  formulas  for  designing  the  various 
kinds  of  gears  in  general  use  are  given  in  convenient 
form,  and  their  application  is  illustrated  by  numer- 
ous examples. 

Theory  of  Heat,    Clausius  (Translated  by 
Bi'ovvne) . 

This  is  a  systematic  development  of  the  mecliani- 
cal  theory  of  heat  and  a  brief  application  to  the 
sceam-engine.  It  is  thoroughly  mathematical.  It 
also  contains  some  of  tiic  author's  discussions  upon 
the  theory  of  heat,  and  the  effect  supposed  to  follow 
from  the  concentration  of  rays  of  heat,  Pg.  37(5. 
Theorie  Mecanique  de  la  Chaleur.  Zeuner. 

This  work  was  originally  written  in  German,  but 
was  soon  after,  in  ISGO,  translated  into  French.  It 
is  a  systematic  and  excellent  treatise  of  the  subject. 
The  numerous  tables  at  the  end  have  recently  been 
published  in  Du  Bois'  translation  of  Rontgen's 
Thermodynamics,  Pg.  585. 
Electrical  Illumination.    James  Dredge. 

Two   large  folio  volumes.    The  most  extensive 
treatise  on  the  subject  named.    Especially  valuable 
for  its  abstracts  of  patents  in  the  history  of  the  art. 
Dynamo    Electric   Machinery.  Sylvanus 
Thompson. 

An  excellent  and  compacc  treatise  on  the  subject 
named. 

Principles  of  Mechanism.    Robert  Willis. 
Machinery  and  Millwork.    W.  J.  M.  Ran- 
kine. 

This  book  contains  a  summary  of  the  principles  of 
mechanism  covering  practical  rules  for  the  designs 
of  gear  teeth  and  of  all  ordinary  kinds  of  connec- 
tions, such  as  belting,  universal  joints,  differential 
trains,  etc.  Also  the  best  published  digest  of  the 
principles  of  dynamometers  and  steam-engine  and 
water  wheel  governor'.-*;  also  a  digest  of  the  estima- 
tion of  the  efficiency  of  machines  or  the  determina- 
tion of  what  is  called  the  modulus  of  machines  in 
Mosely"s  Mechanics  of  Engineering;  also  a  summary 
of  the  fundamental  principles  of  the  strength  of 
materials  with  an  application  to  the  principal  prob- 
lems of  millwork,  and  also  a  brief  account  of  the 
principles  of  cutting  tools.  No  other  English  work 
covers  its  ground  better,  and  none  equals  it  in  com- 
prehensiveness. 

The  Steaua  Engine  and  Steam  Boiler.  2  Vols. 
Professor  Chas.  Smith. 

These  books  give  the  most  complete  summary  of 
miscellaneous  engine  and  boiler  tests,  in  tabulated 
form,  made  previous  t  j  1880.  They  also  give  the 
most  extensive  account,  in  English,  of  the  series  of 
the  measurements  of  the  economy  of  engines — com- 
pound versus  single — made  by  Hirn  and  Hallauer. 
Theoretical  and  Practical  Ship-Building.  W. 
J.  M.  Rankine. 

The  most  comprehensive  treatment  of  the  princi- 
ples of  mechanics  involved  in  the  design  and  propul- 
sion of  ships;  no  other  work  on  this  subject  approxi- 
mates to  it  in  completeness  of  treatment. 
Traite  de  Chaleur.    E.  Peclet, 

This  treatise  is  the  standard  of  measurements 
upon  all  phenomena  connected  with  radiation,  con- 
duction, and  convection  of  heat  in  the  application  of 
the  latter  to  practical  and  domestic  i)urposes,  such 
as  the  heating  and  ventilation  of  bui  dings,  draught 
of  chimneys,  etc.  All  modern  writers  on  these  sub- 
jects (luote  largely  from  P6clet,  and  no  one  has  ex- 
perimented in  these  lines  as  extensively  as  did  tliis 
author. 

A   Practical  Treatise  on  Heat.  Thomas 
Box. 

The  most  useful  compendium  of  the  laws  govern- 
ing the  application  of  heat  for  purjioses  of  heating 
and  ventilation,  each  step  being  illustrated  by  exam- 
ples taken  directly  from  practice.  The  laws  of  the 
flow  of  steam  through  pipes,  comparative  advan- 
tages of  ventilation  by  ditt'erent  systems, comparative 
advantages  of  heating  by  hot  air  versus  steam,  ver- 
sus hot  water,  etc.,  are  all  forcibly  illustrated  by 
numerical  examples. 

Manual    of   Marine   Engineering.     A.  E. 
Seaton. 

A  brief  summary  of  the  principal  facts  regarding 
the  construction  and  management  of  marine  en- 
gines; undoubtedly  the  best  text-book  for  giving  to 
the  student  the  great  est  amount  of  general  engineer- 
ing information  on  the  subject  in  the  least  possible 
space.  , 

— Stevens  Indicator. 


CONDENSATION  IN  STEAM  CYLINDERS.* 

TllK(|iiaiiLili(.'s  of  heat  liavi;  :iiso  \n'(tn  intsis- 
ured  .sepai-at/cly  for  each  of  these  two  heat 
periods,  by  leaving  the  apparatus  open  to 
the  engine  cyhnder  only  during  a  s(!iies  of 
steam  strokes,  and  shut  during  all  the  ex- 
haust strokes.  Thus  it  can  be  k»!pt  open  for 
any  length  of  time  to  all  steam  strokes  only, 
01'  to  all  exhaust  strokes  only,  and  the  cool- 
ing of  the  littl(!  walls  ex[)0sed  only  to  the 
condenser  nieasurcid  in  thermal  uiuls.  The 
experim(Mits  give  considcraljle  cooling  to  the 
conden.ser  for  combined  as  well  as  for  ex- 
hau.st  strokes  alone. 

The  effects  of  conden.sation  and  re-evapor- 
ation for  combined  strokes  ai'e  clearly  visible 
on  the  m(!tal  walls  of  the  apparatus  for  dif- 
ferent temperatures  of  the  latter.  When  the 
walls  are  relatively  cold,  the  drops  are  larger, 
and  evaporation  fi-om  them  slower;  when 
hotter,  they  are  smaller  and  evaporation 
quicker.  When  the  walls  are  hotter  than 
the  initial  temperature  of  the  entering  steam, 
no  mist  or  dew  is  visible. 

Supposing  tiie  case  of  the  walls  of  an  actual 
steam  engine  cylinder,  having  a  certain  tem- 
perature in  a  hole,  say,  1  millimetre  fj-om  its 
inner  cast-iron  walls.  The  ap[)aratus  at- 
tached to  it,  also  provided  with  cast-iron 
walls,  can  be  kept  at  this  same  tempet-ature 
(taken  in  the  same  way  and  at  same  depth), 
and  the  number  of  thermal  units  per  mmute 
per  square  foot  necessary  to  obtain  this 
result  can  be  ascertained.  In  some  cases 
heat  is  put  into  the  walls  and  water,  in  others 
it  is  taken  from  them,  depending  on  the  tem- 
perature the  walls  are  kept. 

The  iron  walls  of  the  apparatus  can  be 
steam  jacketed  or  not,  at  will,  like  a  steam 
cylinder. — Engineering. 

THE  NEW  TORPEDO   BOAT  '  GUSHING,' 
U.  S.  N. 

The  '  Gushing '  has  been  constructed  for 
the  purpose  of  discharging  automobile  tor- 
pedoes, tho.se  carrying  their  own  propelling 
power,  while  she  is  traveling  at  a  high  rate 
of  speed.  Commander  G.  A.  Converse,  U. 
S.  N.,  has  charge  of  her  construction.  She 
is  138  feet  long,  15  feet  wide,  10  feet  deep, 
and  draws  4  feet  4  inches.  Her  displace- 
ment is  about  1 00  tons.  Speed  has  been  the 
prime  object  in  her  construction,  and  it  will 
be  liberall.y  paid  for.  The  'Cashing'  is  re- 
(luired  by  contract  to  make  twenty-two  knots 
an  hour.  For  every  fourth  of  a  mile  above 
twenty-three  knots  per  hour  there  is  a  bonus 
of  $1,500,  and  for  every  quarter  of  a  knot 
above  twentv-four  knots  an  hour  a  bonus  of 
$2,000.  The  hull  of  the  '  Cusliiiig'  is  di- 
vided into  eleven  water-tight  compai'tments. 
She  will  carr^'  33  tons  of  coal,  and  will  have 
a  coal  endurance  at  maximum  speed  of 
3,000  knots.  The  hull  is  built  throughout 
of  steel  plates. 

Above  the  water  line  the  '  dishing  '  will 
sliow  only  two  conning  towers  and  two 
smokestacks.  A  whaleback  runs  from  the 
forward  conning  tower  to  the  bow.  The 
whole  deck  is  of  steel,  and  curved  so  as  to 
deflect  shot. 

The  two  Thoriiycroft  water  tube  boilers 
were  built  by  the  Continental  Iron  Works 
of  Brooklyn,  N.  Y.,  and  are  the  first  of  the 
kind  constructed  in  this  coiuitry.  Each 
boiler  has  thirty-four  feet  of  grate  surface, 
l,S00  feet  of  heating  surface,  and  two  miles 
of  steel  tubing.  The  lire  rooms  are  arranged 
on  the  closed  stoke  hold  principle.  They 
will  be  closed  nearly  air  tight,  and  an  effi- 
cient fan  blower  will  force  air  down  from 
an  opening  in  the  deck.  The  coal  bunker 
protecting  the  engine  will  be  drawn  upon 
only  after  the  others  have  been  cleaned  out. 

The  main  engines  are  two  sets  of  5-cylin- 
der  quadruple  expansion  engines  of  800  h.p., 
and  there  will  be  a  total  of  twenty-eight 
steam  cylinders  on  board.  The  high-press- 
ure cylinders  are  ll}  inches  in  diameter; 
the  first  intermediate  l(i  inches,  second  in- 
termediate 22  inches,  and  low  pressure  22 
inches.   The  stroke  is  15  inches.    The  main 

*  Concluded  from  last  issue. 


shafts  are  5^  inches  in  diamet«'r,  (>\  feet  long, 
are  of  forged  steel,  and  will  cai-ry  twin  pro- 
pellers of  manganest;  bronze  4  feet  2  inches 
in  diametei',  witii  8  feet  pitcli.  A  reducing 
valve  will  allow  the  u.so  of  direct  steam  at 
starting. 

The  conning  towers  are  of  one-<iuarter  inch 
steel,  with  double  sliding  doors,  arranged  so 
that  one,  if  injui'(?d  in  action,  can  be  substi- 
tuted foi-  anotlier.  Tiie  towers  are  lighted 
Ijy  Injir.s-eyes,  and  their  domed  tops  may  be 
elevated  by  .screws  so  that  four  inch  clear 
space  about  the  horizon  may  b(;  had.  Both 
towers  arc  fitted  with  ste(;i  ing  apparatus, 
engine  room,  telegra|>li,  and  witli  voice 
tubes  comiectitig  the  two  towcfrs.  The  com- 
mand will  be  in  the  forward  l,owei"  until  that 
is  disaljled,  and  will  then  be  transferred  to 
the  after  tower,  where  every  movement  made 
from  the  first  has  been  duplicat4;d  by  mechan- 
ical appliances.  Tiie  forward  tower  has  a 
steam  tiller  that  will  throw  the  helm  from 
hard-a-port  to  hard-a-starboard  in  three 
a.'^id  a  half  seconds,  or  before  the  ves.sel  can 
ti-avel  her'  length  at  full  speed.  One  engine 
may  be  run  at  full  speed,  and  the  other  re- 
ver.sed  at  full  speed.  Tlu;  rudder  ropes  are 
of  wire. 

The  automobile  torpedoes  will  be  fired  at  a 
speed  of  40  feet  per  second,  while  the  '  C'ush- 
ing '  is  traveling  38  feet  in  the  same  time. 
They  will  be  discharged  by  an  explosive 
compound.  The  two  Ijow  torpedo  tubes  are 
placed  under  the  whaleback  at  an  angle  of 
three  degrees  with  the  horizon.  They  are 
14  feet  long  and  14  inches  in  diameter.  The 
'dishing'  will  also  carry  other  torpedo 
tubes  and  rapid-fii-e  guns  mounted  on  deck. 

It  is  expected  that  the  vessel  will  be  ven- 
tilated when  in  action  by  connecting  the  com- 
partments with  the  outer  jacket  of  the 
smokestack.  The  decklights  are  so  arranged 
that  they  may  be  darkened  when  in  action 
at  night.  The  ship  will  be  lighted  by  elec- 
tricit}'. 

If  the  present  winter  is  an  open  one  it  is 
likely  that  the  '  dishing '  will  be  launched 
at  once,  and  will  be  immediately  subjected 
to  her  speed  trials  on  Narrangausett  Bay. 
~N.  Y.  Sun. 


CHARLES  WINTER. 

We  were  pained  to  learned  on  the  30th  ult. 
of  the  death  of  Charles  Winter,  an  old  mar- 
ine engineer  of  thiscitv.  Mr.  Winter  died  at 
his  home  1G8  So.  Third  St.,  Brooklyn,  N.  Y., 
in  the  5Sth  year  of  his  age :  the  cause  of 
his  death  was  pneumonia.  Charles  Winter 
was  faithful  in  all  the  relations  of  life.  No 
one  ever  reposed  trust  in  him  to  their  loss, 
and  it  is  a  pleasure  to  us  personally  to  be 
able  to  say  that  the  friendship  which  began 
when  we  were  bo\  s  together  at  the  ^lorgan 
Iron  Works  has  never  been  suffered  to 
lapse.  Mr.  Winter  has  held  many  positions 
of  trust  and  responsibility  with  large  houses 
in  the  trade,  and  he  will  be  missed  among  a 
very  large  circle  of  acquaintance. 

 •  

The  Marine  Journal,  New  York,  under 
the  control  of  Captain  George  M.  Norton, 
an  able  navigator,  sometime  captain  of 
steamers  out  of  this  port,  has  covered  itself 
with  glory  this  year  by  its  able  defense  of 
the  rights  of  American  sailors  and  ship- 
owners, and  by  manfully  battling  against 
shams  and  humbugs  wherevwr  found.  Cap- 
tain Norton  is  a  sincere,  earnest  man,  who, 
when  he  starts  on  a  voyage,  heads  the  ship 
on  her  course  and  never  leaves  her  until  she 
makes  .safe  harbor.  Engineers  come  in  for 
his  good  word  also, and  he  does  them  a  power 
of  good  by  words  in  due  season.  We  can- 
not have  too  many  friends  in  this  world,  and 
Captain  Norton  deserves  the  support  of  all. 

The  best  and  only  practical  training  school 
for  a  young  man,  if  he  desires  to  become  a 
competent  machinist,  is  a  first-class  machine 
shop,  under  the  instruction  of  a  competent 
and  conscientious  foreman.  There,  and  there 
only,  will  he  become  acquainted  with  that 
every  day  practice  that  will  be  of  use  to  him 
in  after-life. 
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WHAT  IS  EDUCATION? 

A  TERM  commonly  used  to  sigriify  that  a 
person  possesses  certain  knowledg-e  is  "edu 
cation,"  but  it  is  so  frequently'  misapplied 
that  it  really  has  no  meaning.    The  diction 
ary  says  that  education  means  "  the  culti 
vation  of  the  moral,  intellectual  and  physical 
powers,"  but  this  is  not  wholly^  satisfactory 
and  leaves  much  to  be  desired,  for  many  so 
called  educated  persons  have  no  moral  facul 
ties  whatever,  and  their  physical  prowess  is 
as  one  mig'ht  sa.y,  impaired.    Therefore  they 
do  not  come  up  to  the  dictionary  standard  of 
educated  persons.    In  general  the  word  is 
applied  to  persons  who  have  gone  through 
a  collegiate  cour.se,  but  some  of  us  have 
knowledge  of  such  persons  who  have  not 
profited  thereby.  They  have  taken  degrees  in 
football  and  boat  rowing,  and  their  physical 
education  is  certainly  complete,  but  these 
individuals  seem  to  be  deficient  in  mental 
prowess. 

To  our  mind  the  educated  man  is  one  who 
cultivates  his  brain  in  any  department  to  a 
high  degree  of  intelligence,  regardless  of 
whether  he  has  ever  seen  a  college.  A  skill 
ed  engineer  is  an  educated  man;  he  may  not 
be  able  to  cross  Pons  Asinorum,  or  know 
aught  of  his  mother  tongue  other  than  to 
express  himself  clearly,  all  the  same  he  is 
highly  educated  in  his  special  branch.  He 
is  distinctly  this,  for,  while  the  college  pro 
fessor  knows  nothing  except  what  his  books 
teach  him  and  passes  for  a  man  of  educa- 
tion, the  skilled  engineer  knows  what  the 
books  tell  him  and  has  his  own  observations 
to  supplement  it. 

In  this  light  he  is  a  highly  educated  man 
and  entitled  to  all  the  honor  the  word  con 
veys.    The  American  Machinist,  referring 
to  the  same  subject,  says  : 

The  daily  papers  a  few  days  ago  contained  an 
account  of  a  man  who,  after  vainly  trying  to  obtain 
work  for  ten  months,  became  despondent  and  took 
carbolic  acid  to  end  his  troubles.  He  was  an 
educated  man,  speaking  several  languages,  yet 
could  find  nothing  to  do.  As  time  goes  on  it  be- 
comes less  and  less  possible  for  men  to  get  a  living 
by  virtue  of  having  what  is  called  an  education. 
There  are  not  too  many  educated  men,  but  there  are 
too  many  so  unfortunate  as  to  expect  to  get  a  living 
by  virtue  of  Jiaving  an  education.  A  college  edu- 
cation is  an  excellent  thing  to  have,  but  between  that 
and  knowing  how  to  do  something  that  other 
people  want  done  there  is  no  comparison. 

Quite  so,  and  it  would  seem  that  the  un- 
fortunate in  question  was  not  even  educated 
to  "bear  the  ills  he  knew,  rather  than  to 
others  he  knew  not  of." 

BY  DEAD  RECKONING. 

When  a  captain  cannot "  get  the  sun  "  for 
days  at  a  time  he  has  to  make  out  his  course 
by  dead  reckoning,  as  it  is  called,  counting 
from  the  last  observation  he  obtained.  This 
may  bring  him  all  right  and  it  may  not. 
Winds,  tides,  currents,  drift,  many  things 
tend  to  throw  him  out,  and  he  can  only  make 
allowance  for  them.  If  he  steers  clear  of 
bad  spots  on  the  bottom  of  the  ocean  and 
does  not  fetch  up  in  Portugal,  say^  when  he 
meant  to  go  to  Gibraltar,  he  feels  glad  and 
thanks  his  good  fortune  if  he  comes  safe  into 
port. 

Steering  a  paper  is  very  much  like  sailing 
a  ship  from  one  port  to  another,  for  the  cap- 
tain of  the  paper  seldom  if  ever  gets  the 
sun.  The  course  is  always  more  or  less  ob- 
scured. No  one  tells  him  whether  he  is  all 
right  or  not  until  the  end  of  the  year,  and 
the  way  they  tell  him  then  is  hy  not  saying 
anything.  Thej'  do  not  renew,  and  this  si- 
lence on  the  part  of  the  passengers  (or  sub- 
scribers) is  so  intense  that  it  is  not  extrava- 
gant to  say  that  it  is  felt.  Editors  cannot 
write  to  their  constituents  and  ask  them  how 
thej'  like  the  conduct  of  the  paper,  and  the 
only  way  an  editor  can  hope  to  bring  his 
ship  safe  home  is  by  dead  reckoning.  If  he 
is  a  good  guesser  as  to  the  drift  of  his  audi- 
ence's opinions  he  hits  the  dock  squai'e  ;  if  he 
is  a  poor  guesser  he  never  gets  to  the  dock 
at  all — he  goes  down  in  mid-sea.  It  is  un- 
fortunate for  captains  of  papers  that  there 
are  rocks  right  alongside  the  dock  ;  one  un- 
fortun^ite  or  jll-tiraed  article  just  at  the  close 


of  the  year  may  irritate  a  large  number  of 
persons,  and  not  only  alienate  them,  but  a 
great  many  others  who  might  be  subscribers 
but  are  warned  off  by  aggrieved  readers.  It 
is  gratifying  to  observe  in  connection  with 
this  subject  that  3'ear  after  year  The  Engi- 
neer comes  right  up  to  the  dock,  makes  fast 
and  gets  ready  for  another  trip,  and  that  at 
the  present  writing  she  is  a  sound  Al  craft, 
owned  and  sailed  by  the  owners. 


MORE  HELP  IN  THE  ENGINE  ROOM 
WANTED. 

In  our  last  issue  a  brief  paragraph  recited 
the  fact  that  English  naval  engineers  were 
protesting  that  they  were  short  handed  in 
the  engine  room,  and  that  they  could  not  do 
themselves  justice  with  the  force  now  allowed 
them.  This  is  the  fact  in  all  merchant  ships 
in  this  country,  for  the  duties  of  engineers 
have  been  greatly  increa.sed  b}-  the  modern 
high  expansion  engine.  There  is  not  only 
more  work  in  the  engine  room  than  there 
was  ten  years  ago,  but  there  is  a  great  deal 
more  work  all  over  the  ship.  Cargo  engines, 
electric  light  engines,  steering  engines,  every- 
thing that  has  any  steam  about  it  and  a  good 
many  that  have  none,  are  expected  to  be 
looked  after  by  the  engineer's  department. 
Everything  comes  on  the  engineer,  and  it  is 
perfectly  plain  that  they  cannot  do  any  more 
than  they  can.  When  men  have  more  than 
they  can  attend  to  properh^  some  things  are 
left  undone,  and  it  does  not  need  an  argu- 
ment to  prove  that  machinery  neglected  de- 
preciates rapidly.  More  help  is  needed  in 
the  engine  room  unquestionably,  and  as  it  is 
only  a  matter  of  a  few  hundred  dollars  a  year 
for  salaries,  while  the  loss  for  the  want  of 
such  extra  help  may'  run  into  thousands,  it 
appears  to  be  short-sightedness  on  the  part 
of  vessel  owners  not  to  increase  the  force  on 
their  ships. 



THIRTY-FIVE  KNOTS  AN  HOUR! 

The  Engineering  and  Mining  Journal 
has  seen  the  drawings  for  a  new  steamer 
intended  to  make  the  Atlantic  voyage  in  4| 
days.  She  is  to  be  434  ft.  long,  2,880  tons 
displacement,  patterned  after  the  French 
torpedo  boats.  The  new  ship  is  to  be  cap- 
able of  making  35  knots  an  hour  for  24  hours, 
and  an  average  for  the  above  voj'age  of  28 
knots  an  hour. 

We  hope  the  Secretary  of  the  Navy  will 
inquire  into  this  proposed  boat,  and  if  it 
promises  to  be  practical,  ask  for  authority 
to  build  one  quickly.  It  would  be  a  great 
satisfaction  to  the  public  if  Congress  would 
show  spirit  enough  to  sanction  the  building 
of  even  one  vessel  that  could  reach  the  top 
notch  either  in  speed  or  fighting  strength. 
So  far,  all  the  additions  to  the  navy  have 
been  ships  that  are  lacking  in  these  qualities, 
as  compared  with  the  boats  of  some  other 
nations. — Scientific  American. 

We  respectfully'  assert  that  anyone  can 
see  drawings.  We  saw  some  ourselves  two 
years  ago,  under  which  the  projector  had 
written  "  26  knots."  Upon  asking  what 
these  words  meant,  the  designer  said  they 
ndicated  the  speed  of  the  vessel  (projected). 
She  made  15  miles  per  hour,  under  compul- 
sion. When  people  talk  lightly  of  28  knots 
per  hour,  to  say  nothing  of  35  knots,  it  is 
very  evident  to  men  of  experience  that  they 
have  much  to  learn  yet.  The  Scientific 
American  ca^n  make  more  money  by  pub- 
lishing pictures  of  snakes  than  it  can  by 
comments  like  those  quoted  above. 


The  report  of  a  United  States  consul 
says  : 

I  am  pleased  to  report  that  I  was  allowed  admis- 
sion to  every  part  of  Krupp's  works,  even  into  shops 
and  rooms  marked  "  Entrance  forbidden."  Only  by 
one  skilled  in  mechanics,  however,  could  an  intelli- 
gent description  or  .'Statement  be  made  as  to  what 
was  seen.and  in  the  absence  of  such  a  technical  edu- 
cation it  is  impossible  to  go  very  much  into  details. 
Just  so;  that  is  why  you  were  let  in. 

The  latest  intelligence  of  the  English  syn- 
dicate in  this  country  is  that  it  has  bought 
Port  Royal,  S.  C! 
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FAMOUS  AMERICAN  ENGINEERS.— NO.  3. 

Chief  Engineer  B.  F.  Isherwood,  U.  S.  N. 

Chief  Engineer  B.  F.  Isherwood,  United 
States  Navy  (with  the  relative  rank  of  Com- 
modore), was  born  in  the  city  of  New  Yor-k 
October  G,  1822.  He  was  the  son  of  Doctor 
Isherwood,  a  g-raduate  of  Columbia  CoUe^^e, 
and  a  pupil  of  the  celebrated  Doctor  Mott. 
He  was  a  great-fi;randson  of  Captain  Du 
Clos,  a  French  military  engineer  of  eminence 
who  served  throu^^h  our  war  of  the  Revolu- 
tion on  the  stair  of  Lafayette,  with  whom  he 
came  to  America  .  At  the  close  of  the  war 
Captain  Du  Clos  married  a  Miss  Stevens,  of 
New  Jersey,  one  of  the  Hoboken  family  of 
the  same  name,  and  remained  here. 

Chief  Engineer'  Isherwood  was  educated 
principally  in  the  Albany  Academy,  of  which 
tlie  distinguished  Doctor  T.  Romeyn  Heck 
was  at  that  time  tlie  principal ;  Doctor  Bul- 
lion being'  the  Professor  of  Greek,  Latin  and 
Hebrew :  and  Doctor  Joseph  Henry,  after- 
wai'ds  superintendent  of  the  Smithsonian 
Institute,  being'  the  Professor  of 
Mathematics.  The  Albany  Acade- 
my, under  these  unequaled  profes- 
sors, and  managed  by  the  regents 
of  the  University,  was  not  surpassed 
in  that  day  by  any  educational 
establishment. 

After  leaving  the  Academy, 
Chief  Engineer  Isherwood  served 
in  the  locomotive  and  car  machine 
shops  of  the  Utica  and  Schenectady 
Railroad,  under  David  Mathews, 
well  known  for  his  many  and  im- 
portant improvements  in  locomo- 
tives, and  here  he  obtained  a 
thorough  practical  knowledge  of 
machinery  and  its  construction. 
He  was  afterwards  draughtsman 
for  Mathews  at  the  same  shops, 
and,  on  leaving  them,  he  was  em 
ployed  as  a  civil  engineer  on  the 
Utica  and  Schenectady  Railroad, 
then  under  the  superintendency  of 
William  C.  Young,  a  graduate  of 
West  Point,  and  himself  a  well- 
known  civil  engineer,  the  Utica  and 
Schenectady  Railroad  having  been 
built  by  him,  among  his  other 
works.  While  on  this  road  Chief 
Isherwood  was  the  assistant  of 
Mr  Lake,  an  eminent  English  civil 
engineer,  who  was  the  resident  en- 
gineer at  Schenectady,  and  after- 
wards extensively  employed  on  the 
Government  canals  in  Canada. 

On  the  completion  of  the  Utica 
and  Schenectad}'  Railroad,  Chief  Engineer 
Isherwood,  on  the  recommendation  of  Mr. 
Young  and  others,  became  an  assistant 
engineer  on  the  construction  of  the  Croton 
Aqueduct,  under  John  B.  Jervis.  When  the 
portion  of  the  aqueduct  on  which  he  was  em- 
plo3'ed  was  finished.  Chief  Engineer  Isher- 
wood went  as  a  civil  engineer  to  the  Erie 
Railroad,  being  attached  to  the  Susquehanna 
Division,  of  which  Charles  B.  Stuart,  after- 
wards Engineer-in-Chief  of  the  Nav}',  was  at 
that  time  the  chief  engineer.  After  this  he 
was  employed  by  the  Treasury  Department 
in  thesurve}-  and  construction  of  lighthouses 
under  Stephen  Pleasonton,  at  that  time  the 
fifth  auditor  of  the  Treasury  and  superin- 
tendent-general of  lightliouses,  by  whom  he 
was  sent  to  France  to  direct  the  construction 
of  some  dioptric  apparatus  for  lighthouses 
designed  by  himself. 

At  this  time  Chief  Engineer  Isherwood  en- 
tered the  Engineer  Corps  of  the  United 
States  Navy,  in  which  he  has  remained  ever 
since,  having  been  actively  engaged  in  the 
various  duties  of  its  various  grades  until  he 
reached  the  age  limitation  in  1884,  aJid  was 
placed  on  the  retired  list,  according  to  law. 
During  this  time  he  served  as  Engineer-in- 


end  of  President  Johnson's  administration; 
con.sequently  his  term  of  service  (!ml)raced  the 
entire  war,  and  gave  him  a  splendid  field 
of  operation.  During  the  whole  of  this 
period  he  was,  in  addition  to  performing- 
duties  of  his  Bureau,  actively  engaged  ir) 
orig'inal  engineer'ing  investigation  of  all 
kinds,  losing  no  op|)ortuiiity  for  ex[)(!i'iment- 
ing,  as  the  only  infallible  source  of  engitieer'- 
irrg  knowledge,  and  giving  the  i-esuits  U)  tin; 
world  in  two  large  (piarto  volumes  well 
known  as  "  Experimental  Researclies  in 
Steam  Engineei'ing."  A  very  small  por- 
tion, however-,  of  his  experiments,  have  ever 
been  published.  He  was  not  only  an  inde- 
fatigable experimenter  hinrself,  but  was  tlie 
cause  of  other's  making  exper'iments,  and  he 
maybe  calked  the  inventor"  or  originator  of  the 
present  kind  of  steam  engineering  litei'atur'e. 

His  well  known  expei'iments  on  the  econo- 
mic effect  of  using  steam  with  differcnit 
measures  of  expansion,  made  at  Erie  with 
the  machinery  of  the  United  States  steamer 


of  the  Navy  during  the  eight  consec- 
years  cover-ed  by  the  administi'ations 


Chief 
utive 

of  Presidents  Lincoln  and  Johnson.  The 
Bureau  of  Steam  Engineering  in  the  Navy 
Department  was  created  for  him  early  in  the 
administration  of  President  Luicoln;  he  was 
its  first  chief,  and  remained  its  chief  until  the 


' Miclityan,'  by  order  of  the  Navy  Depart- 
ment in  18G0  and  18fil,  opened  quite  a  new 
field  and  gave  a  new  direction  to  steam  en- 
gineering, followed  as  they  wer-e  by  many 
other-s  elucidating  this  and  other  germane 
problems  of  the  highest  irrrportaiice. 

At  the  commencement  of  the  war,  Chief 
Engineer  Isherwood,  on  becoming  the  En- 
gineer in  Chief  of  the  Na\\y,  found  it  with 
but  few  steamer's  and  few  engineer  otlicers, 
when  many  of  both  were  instantly  needed. 
He  had  been  employed  by  the  Russian 
government  a  few  months  previously  to  de- 
sign and  superintend  the  construction  of  two 
gunboats  for  the  Aiuoor  river.  The  machin- 
ery of  these  vessels  was  built  at  the  Novelty 
Iron  Woi'ks,  New  York  City,  which  estiib- 
lishmeut,  of  coui'se,  had  the  dr'awings  and 
patterns  r-eady  made.  The  Navy  Depar't- 
ment,  on  the  r'ecommendation  of  C  hief 
Engineer  Isherwood,  immediately  cont  racted 
with  the  Novelty  Iron  Works  for  four  dupli- 
cates of  this  nrachinery,  and  thus,  in  the 
bi'iefest  possible  time,  were  olitained  the 
well  known  ninety  da3s  gunboats,  which, 
together  with  many  succeeding  ones, having 
machiner-y  designed  by  Chief  Engineer  Isher- 
wood, afterwards  played  so  important  a  part 
in  the  blockade  of  the  Southern  coast  and 
the  naval  operations  dii'ected  against  it. 
The  rnachinei'v  of  the.se  gunboats  was  quite 
novel  in  design,  and  the  type  was  afterwards 
extensively  used  down  to  tire  introduction  of 
compound  engines. 

During  the  war,  and  as  rapidly  as  the  en- 


gineering resources  of  the  country  could  be 
brouglit  intou.se,  both  in  the  navy  yai-ds  and 
in  all  the  private  establishments  that  would 
take  conti'acts,  sloops  of  war- — fr-om  thos«'  of 
small  sizi;  to  those  of  the  largest  dimensions 
— wer-e  produced,  besides  many  paddle  wheel 
steamers  for  special  f)urposes.  The  macliin- 
er'y  of  all  these  ve.ssels  was  d(,'signed  byC!liief 
Engineer  Isherwood,  and  built  from  tlie 
working  di-awings  and  specifications  fur- 
nished by  him  down  to  the  smallest  miriutia. 
Ever-y  one  wasemineiilly  succe.ssful,  and  they 
were  the  fastest  ocean  steamer  s  of  their  da^' 
for  their  tonnage.  Those  of  the  '  Wain. 
pan(>(i(f  class  w(;re  celi'bratetl  for  their 
gr'eat  speed,  and  in  that  particular'  have 
not  been  exceeded  to  this  hour  by  any  ocean 
vessel  of  their  displacement  burning  their 
fuel  with  natural  draught.  'I"hc  hulls  of 
tliese  vessels  wen;  designed  by  tin,'  Bureau 
of  Construction  in  the  Navy  Depaiarnent,  but 
Chief  Engineer'  Isherwood  was  always  con- 
sulted in  refei'ence  thereto,  and  his  sugges- 
tions embodied.  He  also  designed 
the  machinery  for  the  lar'ge  wooden 
monitor's  '  Miantonfunah  '  and  . 
others. 

The  designing  of  this  irnmen.se 
mass  of  mar'ine  steam  machinery 
was  the  unassisted  lalior  of  Chief 
Engineer  Isherwood,  performed  dur- 
ing the  war  in  addition  to  his 
administrative  duties  as  Chief  of 
^  the  Bureau  of  Steam  Engineering. 

^'  There  can  be  shown  few  cases  in 

which  a  single  ofTicer,  entirely 
alone,  and  oft>en  violently  and  un- 
reasonal)ly  assailed  with  great 
bitterness,  as  was,  however,  to  be 
expected  under  the  circumstances, 
sustained  so  g-reat  a  responsibility 
so  long  with  such  sig'nal  success. 
Pix'sidents  Lincoln  and  Johnson 
wei'e  entirely  satisfied  with  him, 
and  he  retained  the  absolute  con- 
lidence  of  Secreta.-y  of  the  Navy 
Welles  throughout  his  two  trims 
of  office  in  the  Navy  Depai'tment. 
both  as  r'egards  skill  as  an  engi- 
neer, and  administrative  ability  as 
a  chief  of  one  of  the  two  most  im- 
portant bureaus  in  the  Nav^-  De- 
partment. 

After  leaving  the  Bui-eau  of 
Steam  Engineering,  Chief  Engineer- 
Isherwood  was  the  Chief  Engiueei- 
of  the  Mar-e  Island  Navy  Yar-d, 
after  which  he  was  sent  by  the 
Navy  Depar-tment  to  Eui'ope,  in 
conjunction  with  Chief  Engineer  Zeller,  to 
examine  the  vessels,  ai'senals,  shops,  etc.. 
of  the  great  naval  nations  thei'e.  He  in- 
spected every  navy  yard  in  Gr-eat  Britain, 
France,  Italy  and  Austr-ia,  examined  the 
principal  war  vessels  of  those  countries,  and 
visited  almost  every  private  manufactur-ing 
establishment  of  steam  machiner-y  in  western 
Eui-ope.  On  his  i-eturn  he  was  appointed 
President  of  the  Naval  Experimental  Board, 
and  nrade  a  gr-eat  number  of  important 
experiments,  his  r-eports,  printed  by  the 
department,  being  regarded  as  classics.  In 
this  occupation  he  i-eached  the  age  of  sixty- 
two  years,  and  was  placed  by  the  law  on 
the  r-etired  list  of  the  Navy,  with  physical 
and  mental  powei-s  unimpair-ed. 


L.  HoLLOMAN,  of  Tampa,  Florida,  seems  to 
have  his  wits  about  him. 

A  valuable  engine  was  in  the  round  house 
when  it  caught  fir-e.  When  the  engineer  ai-- 
rived  the  building  was  in  flames,  but  he  de- 
termined to  save  his  engine.  He  ran.  in  the 
bur-ning  building,  Ihr-ew  a  pile  of  waste  in 
the  furnance  of  the  engine,  threw  kerosene 
on  it  and  lit  it,  and  then  was  conij>elled  to  re- 
treat to  the  water  tank,  as  the  heat  was  so 
intense  that  it  was  fairly  scoi-ching  him.  As 
soon  as  he  thought  the  engine  had  steam 
enough  to  move  it  he  threw  the  thr-ottle  wide 
open  and  r-an  ahead  and  fair-ly  came  out 
through  the  flames  with  it.  In  recognition 
of  his  service  Mr.  Ybor  pi-esented  Mr.  Hollo- 
man  with  f50.00. 
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Foreign  and  Domestic  TMz  UUMm. 


FORCED  DRAUGHT  PRACTICALLY. 

The  '  Santon '  is  one  of  the  few  carg-o  ves- 
sels afloat  utilising-  forced  draug-ht.  The 
eng'ine-room  is  scientificall3'  ventilated,  and 
in  the  ti'opics,  when  the  temperature  on  deck 
was  unendurable,  the  stokehold  was 
comparatively  cool  and  comfortable. 
The  speed  of  the  '  Santon '  on  trial, 
with  2,000  tons  on  board,  was  11^  knots.  On 
the  present  voyag-ethe  'Santon'  took  in  only 
1,300  tons  of  coal,  and  had  to  proceed  without 
coahng-  upwards  of  14,000  miles.  Throug-h- 
out  the  14,000  miles  of  straig-ht  out  steady 


AVERY  FAST  TORPEDO  BOAT. 

The  eng-raving:  represents  the  'A(juila,'  a 
new  torpedo  boat  recently  built  for  the 
Italian  Government  by  F.  Schichau,  Prus- 
sia, and  she  is  up  to  this  time  the  fastest 
vessel  of  her  class  save  one,  by  the  same 
builders,  the  'Nibhio,'  made  26.8  knots  per 
hour  as  a  mean  of  3  hours  full  power  trial, 
while  the  'Aquila'  made  .2  of  a  knot  less. 
The  boats  are  151'  8"  long-,  17'  beam,  and 
draug-ht  of  water  7'  fi".  The  hull  is  divided 
into  twelve  water-tig-ht  compai-tments, there 
being-  also  longitudinal  bulkheads.  The  ves- 
sel will  continue  afloat  if  all  compartments 
forward  of  the  boiler  are  filled  with  water. 

Each  vessel  is  fitted  with  two  locomotive 


Tons. 

Weight  of  boilers  and  engines,  with  water,  etc.  61 

Coals   U 

Torpedoes,  munitions,  24  men,  with  equip- 
ment, spare  gear,  etc   7.5 

Weight  of  vessel,  with  torpedo  guns  and  fit- 
tings, Hotchkiss  guns,  electric  engines, 
signal  apparatus,  masts,  sails,  etc   63.5 

Total   145 

The  trials  of  these  boats  were  made  in  the 
Baltic,  the  course  being-  defined  by  fixed 
landmarks  19  miles  apart.  Each  boat  ran 
at  full  power  for  three  hours,  and  the  fol- 
lowing- results  are  g-iven: 

'Aquila,'  tried  July  28,  1888  Strength  of 
wind,  4,  with  strong-  running  sea;  mean 
speed,  26.2  knots. 


steaming  which  the  'Santon'  accomplished, 
the  engines  were  never  stopped  once  from 
any  cause,  and  the  boiler  pressure  was  never 
below  154  lbs.  This  is  a  feat  which  has  never 
yet  been  excelled.  The  engineer  writes, 
October  9,1889:  "The  forced  draught  has  been 
giving  every  satisfaction.  I  have  been  run- 
ning the  fan  from  230  to  250  revolutions  per 
minute,  giving  a  pressure  in 
the  ashpits  varying  from  0.2 
in.  to  0,5  in.,  according  to 
the  condition  of  the  fires, 
and  the  pressure  above  the 
bars  being  0.1  in.  After  try- 
ing  various  pressures,  I 
found  this  gave  the  best  re- 
sults with  the  coal  we  were 
burning.  The  tubes  were 
never  swept  during  the  voy- 
age, and  we  were  steaming 
as  easy  the  last  day  as  the 
day  we  left.  I  found  it  of  great  advantage 
in  the  tropics;  the  temperature  of  the  stoke- 
hold seldom  reached  100  deg.  Fahr.,  so  that 
the  stokers  could  always  work  without 
being  oppressed,  and  the  steam  pressure 
never  varied  one  pound.  Not  a  single  bar 
was  burnt  down  during  the 
whole  voyage,  and  the  fur- 
nace fronts  and  baffle  plates 
are  in  perfect  condition." 

The  '  Santon' s  '  measure- 
ments  are  as  follows: 
Length,  315  ft.  overall; 
beam,  39  ft.;  depth,  23  ft.  3 
in.;  gross  tonnage,  2,504. 
The  engines  are  triple-com- 
pound, the  cylinders  being 
22i  in.,  36  J  in.,  60  in.,  with  39 
in.  stroke,  while  the  boilers 
can  carry  steam  at  160  lbs. 
pressure. 

You  should  know  how  the 
leading  men  of  the  profession 
look,  and  what  their  records 
are,  and  this  information  can 
be  had  only  in  The  En- 
gineer. We  are  making  a 
very  complete  series  of  the  chief  construc- 
tors, designers  and  thinkers  in  American 
steam  engineering,  and  shall  publish  them 
continuously^  through  the  year. 


type  marine  boilers  with  1,700  square  feet 
of  heating  surface,  and  two  sets  of  triple- 
compound  engines.  The  latter  are  placed 
amidships,  while  the  boilers  are  placed  fore 
and  aft,  the  propeller  shafts  passing  at  the 
side  of  the  after  boiler.  The  cylinders  are 
17  in.,  26  in.,  and  37  in.  diameter  by  17  in. 
stroke.    The  total  horse-power  developed 


'Sparviero,'  tried  August  6,  1888.  "Wind, 
3;  mean  speed,  26.6  knots. 

'Nibhio,'  tried  August  22,  1888.  Wind, 
2;  mean  speed,  26.8  knots. 

The  horse-power  is  stated  to  have  been 
about  2,000  indicated,  and  the  engines 
worked  at  an  average  of  320  to  325  revolu- 
tions per  minute.  The  boiler  pressure  was 
13  atmospheres,  and  the  va- 
cuum 13.37  lbs.  Figs.  6,  7 
and  8  show-  the  wave  line  of 
the  '  Aquila  '  and  sister  ves- 
sels when  running  at  14,  18 
and  26.5  knots  speed  respec- 
tivel3^ — Engineering. 


by  the  engines  is  about  2,200  indicated;  the 
boiler  pressure  is  13  atmospheres,  and  the 
air  pressure  in  stokehold  1.18  in.  to  1.58  in. 
The  propellers  are  three-bladed  and  5  ft. 
11  in.  diameter.  The  boiler  and  engines  are 
entirely  enclosed  hy  the  coal  bunkers.  The 


We  regret  to  learn  of  the  death  of  Hora- 
tio Allen,  on  the  30th  ult. 


coal  bunkers  have  a  capacity  of  40  tons,  with 
which  these  vessels  can  steam  5,000  miles  at  10 
knots  speed.  The  displacement  of  the  boats, 
fully  equipped  and  with  full  bunkers,  is  160 
tons.  The  displacement  during  trial  was 
145  tons.  The  details  of  the  trial  displace- 
ment were  as  follows: 


Dr.  Lardner  is  unjustly' 
accused  of  having  stated  in 
1835,  at  a  lecture  to  the  Liv- 
erpool Albion  Society,  that 
steam  navisration  across  the 
Atlantic  was  an  impossibility,  when  in  re- 
ality- he  only  assured  the  Liverpool  mei*- 
chants  that  it  could  not  be  made  commer- 
cially successful ;  and  for  five-and-twenty 
years,  till  the  introduction  of  the  compound 
engine,  the  steamer  could  not,  without  sub- 
sidy, compete  with  the  Am- 
erican sailing  clippers.  It 
was  the  compound  engine, 
more  than  the  'Alabama,' 
which  destroyed  American 
shipping ;  and  coming  to 
more  recent  times,  we  "have 
seen  the  China  and  Austra- 
lian clippers  displaced  by 
steamers,  rendered  commer- 
cially possible  by  reason  of 
their  great  size  and  economy 
in  fuel,  and  by  the  construc- 
tion of  the  Suez  Canal. 

At  the  time  Dr.  Lardner  is 
credited  with  declaring  ocean 
navigation  by  steam  an  im- 
possibility, he  was  engaged 
in  recommending  the  over- 
land route  to  India  by  sub- 
sidized steamers ;  and  the 
simple  calculations  with 
which  he  urged  his  arguments  are  applicable 
at  the  present  time,  allowing  for  the  extra 
economy  of  modern  engines. — Greenhill. 

Friends  who  may  have  clubs  in  hand  will 
confer  a  favor  by  forwarding  the  names  at 
their  earliest  convenience. 
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DESIGN      AND      CONSTRUCTION  OF 
CHIMNEY  SHAFTS. 

In  building-  a  chimney,  cither  fcoiii  an  in- 
ternal or  external  scallold,  and  when  two  or 
more  masons  or-  bricklayers  are  employ(!d,  it 
is  usual  for'  them  to  chang'e  their-  positions, 
so  as  to  e(iualize  any  unevenness  in  their-  r-e- 
spective  laying  of  bricks.  Tiie  wor-k,  as  it 
proceeds,  should  be  cai-efully  hsveled,  and 
plumbed  ever-y  3  ft.  or-  oftcner,  in  or-dei'  tiiat 
the  batter  may  be  preserved  per-fectly  r-egu- 
lar.  Special  pains  should  be  taken  to  see 
that  the  bricklayer-s  keep  the  quoins  form- 
ing- the  angular  corners  of  octagonal  and 
square  shafts  m  a  perfect  straight  line,  as 
nothing-  spoils  the  appearance  more  than  to 
see  the  quoins  with  twists  in 
them,  as  is  often  the  case. 

Strapp  in  <j. — Chimneys 
connected  with  puddling  for- 
ges, and  other  furnaces  where 
the  temperature  is  exceed- 
ingly high,  and  where  steam 
hammei-s  are  constantly  at 
work  causing  vibrations, 
should  be  strengthened  on  the 
outside,  to  prevent  cracking, 
b}^  3  in.  xi  in.  wrought-iron 
bands  spaced  about  '.\  ft.  to  4 
ft.  apart.  These  bands  can 
be  made  an  architectural  fea- 
ture if  designed  with  the 
shaft ;  the  iron  joints  being 
made  to  turn  into  the  brick- 
work, so  that  the  continuity 
of  the  band  sur  face  may  not  be  broken.  In 
Woolwich  Arsenal  nearly  all  the  chimneys 
are  cracked,  and  have  been  strapped.  It  is 
said  that  this  cracking  has  been  caused  to  a 
great  extent  by  the  vibrations  set  up  by  the 
large  steam  hammer  when  forging. 

Access  to  Summit. — All  chimneys  should 
have  means  provided  for  getting  to  the 
top  for  examination  and  r  epairs.  This  can 
be  done  by  building-  wrought-iron  ladders, 
or  ladder  irons,  up  the  Hue  about  1  ft.  apart. 
In  some  cases,  where  ar-chitectural  etfect 
has  been  of  little  importance,  ladder  irons 
have  been  built  up  the  outside  of  the  shaft. 
In  America,  wrought-iron  ladders  ai'e  some- 
times built  on  the  outside,  and  connected 
with  an  iron  balcony — supported  on  canti- 
levers—which is  so  arranged  that  the  cap  and 
hghtning  conductor  can  be  easily  examined: 
the  side  of  the  ladder  acts  partly  as  a  light- 
ning conductor.  This  certainly  is  an  advan- 
tage, but  does  not  add  to  the  architectural 
beauty.  Such  an  ari-angement  was  carried 
out  at  the  Merrimac  Manufacturing  Com- 
pany's Works,  Lowell,  Mass.,  U.  S.  A.  In 
the  early  days  of  chimney  construction  the 
common  plan  which  was  adopted  for  gaining 
access  to  the  top  for  examination  and  repair-s 
was  rather  a  tedious  one.  A  kite  was  flown 
over  the  top  of  the  chimney,  and  was  then 
pulled  down  to  the  ground  by  a  second  string- 
attached  to  the  string  contr'oling  the  flight  of 
the  kite ;  it  was  then  detached,  which  left  the 
string  hooked  over  the  top  of  the  shaft.  A 
stout  cord  was  then  fixed  to  the  string,  whicii 
was  drawn  over  the  shaft  until  the  sti-ing  was 
replaced  by  the  cord.  This  operation  was 
repeated  until  a  rope  or  chain  took  the  place 
of  the  cord,  when  a  "Steeple  Jack"  would  be 
hauled  to  the  top,  from  whence  he  could 
make  pi'oper  attachments  for  flxing  a  stag- 
ing ;  a  work  most  difficult  and  dangerous  at 
such  giddy  heights.  When  the  chimney  was 
in  work  this  ar-rangement  could  not  always 
be  carried  out  on  account  of  the  hot  vapors 
issuing-  from  the  tine  destroying  the  coi-ds. 
On  that  account  most  high  chimneys  wei-e 
provided  with  a  curved  hook  or  stout  ir-oir 
cantilever  fixed  in  the  cap,  in  such  a  position 
as  to  catch  the  kite  sti-ing.  Ther-e  ai-e  gi-eat 
disadvantages  in  this  pr-ogr-ess  of  kite  flying 
on  account  of  the  delay  which  continually  oc- 
curs, from  the  varying  condition  of  the 
wind.  Weeks,  and,  it  is  said,  even  months 
have  been  spent  by  the  kite  flyer  at  the  base 
of  the  chimney  befoi-e  thei-e  was  a  favor-able 
breeze.  For  this  and  other  reasons  it  has 
been  near-ly  superseded  by  an  ingenious 
method  of  laddering.    By  this  means  the 


top  of  a  chimney  300  ft.  high  can  be  reached 
in  a  few  hour-s  at  ver-y  little  cost. 

The  ])iactice  of  tur-ning  exhaust  steam 
into  acliimnev  is  oik;  of  (-ommon  0(-cm  r-(;nce, 
but  is  one  whi(;l)  sliould  l)e  strongly  con- 
demned. Ill  Ihe  lirst  place  it  iiijur-es  the 
drauglit;  for  there  is  an  iiici-eas(!  of  fr-iction 
due  to  the  wet,  slimy  condition  of  the  walls; 
and  again,  this  hoi,  damp  condition  oftlic 
walls  is  injurious  to  tlu;  masoiir-y,  tlie 
being  always  soft  a tid  the  briclcwork 
ing  to  disintegrate. 

Br-ick  and  storu;  chimneys,  built  on  cor-rect 
pr  inciples,  and  substantially  constructed 
with  proper  materials,  should  last  many 
years,  pr-ovided  the  structure  is  occasionally 


joints 
tend- 


examined  and  the  weather  kept 
joints  of  the  masonr-y  by  pointing 
qui  r^ed .  — Industries . 
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ELECTRICITY  IN  THEATRES. 

A  REPORTER  of  a  daily  paper-  thus  de- 
scribes the  part  electricity  plays  in  theati'es: 

"  I  found  a  flight  of  stair-s  which  led  up  to 
the  mj'stic  den,  where  I  discovered  an  expert 
stage  botanist  fixing  miniature  incandescent 
lamps  in  all  sorts  of  gaudj^-colored  paper, 
roses,  tulips  and  datfodils  lying  on  the  table 
before  him. 

"  I  made  known  my  errand,  and  from  the 
high  shelves  this  cr^eator  of  stage  wonders 
brouglit  down  the  sun,  tnooii  and  various 
other  heavenly  bodies. 

"  He  said  that  last  year  the  sun  didn't 
work  vei-3'  well.  It  was  electrical,  but  it  was 
without  marked  dilference  in  its  appear-ance 
as  a  new,  an  old,  or  a  mid -day  sun.  This 
year  the  sun,  which  is  a  gr-eat  tin  disk,  paint- 
ed white,  is  set  in  a  wooden  frame,  and 
within  this  an  arc  lamp  will  bui-n.  Coloi-ed 
gelatine  sheets  are  arranged  to  tint  the  color 
of  the  light  to  cori-espond  to  the  rays  of  the 
ruddy  mor-ning,  changing  as  it  rises  to  the 
natural  hue  of  the  orb  it  repr'esents,  red,  or 
golden,  or  white,  as  the  scene  deiuaiids. 

"The  moon  receives  its  light  from  the 
Edison  company,  and  compr-ises  a  half  dozen 
incandescent  lamps  of  sixteen-candle  power, 
three  of  which  are  of  red  glass,  and  three 
plain.  In  the  moonrise  scene  of  Lohengrin 
the  red  lamps  furnish  at  fir-st  the  only  illum- 
ination, but,  as  the  moon  advances,  these  ar-e 
gi-adually  reduced,  while  the  white  lights 
are  as  gradually  turned  up,  until  the  pale 
silver  moon  of  poetr-y  stands  fully  confessed, 

"  The  star's  are  star- shaped  tin  disks 
painted  white,  with  a  single  incandescent 
lamp  in  the  center  shining  through  a  minute 
opening. 

"  The  lamp  of  gold  in  '  Rhinegold,"  which 
is  guarded  by  the  Rhine  god,  will  be  made 
up  of  tinsel  and  glass  and  illuminated  by  a 
current.  The  bed  of  the  Rliine  will  also  be 
illuminated  by  a  similar  arrangement  of 
light  and  glittering  tinsel,  and  illuminate  up 
the  hidden  tr-easur-es  at  the  bottom  of  the 
water. 

"The  dragon  in  'Siegfried"  will  have  in- 
candescent eyes  and  glai-e  properly,  and  the 
spear  wielded  by  the  keeper  of  the  treasure, 
who'll  in  conflict  with  young  Siegfried,  being 
struck  by  the  swor-ii  of  the  lad's  father, 
yields  spai-ks  by  the  aid  of  a  tiny  arc  lamp 
fltted  about  half  way  between  haft  and 
blade. 


"In  'Faust,'  dur'in^  the  duel  between  Val- 
entine and  Faust,  a  secondary  battery  is 
connected  to  a  copper-  plat';  upon  the  stage, 
and  thence  to  the  swor  d  of  the  youth.  The 
swor-d  of  Mephisto|)heles  is  similar*ly  con- 
nect<!d,  so  that  when  lie  irrter-fer-es  and  com- 
plel(!s  the  cir  cuit  by  str  iking  up  the  swords 
of  tlie  combatants,  the  spar'ks  fall  in  a 
merry,  mysteiioiis  slnnver. 

"Irr  the  gar-den  .scene,  the  flower-  which  is 
plucked  by  Faust  and  sliirres  br-illiantly 
thr-oMgh  the  medium  of  an  electric  light  con- 
cealed within  it,  is  connected  by  a  loop  of 
wir-(!  long  enough  to  allow  of  its  being  cai-- 
r-ied  away  fr-oin  the  stalk  U)  some  distance. 
At  a  wave  of  the  liand  of  Mcphistopheles, 
'gassy,'  wlio  is  watcliiirg 
from  the  pr-ompter's  box, 
slowly  turns  the  curi-ent 
down,  aird  tlie  flower-  fades, 
as  pr-edicted. 

"A  swarm  of  fireflies  con- 
sists of  a  lar-ge  number  of 
tiny  lam[)s  fastened  to  the 
long,  leafy  rushes  in  a 
swamp.  A  multiple  key- 
board  over-  the  stage,  played 
upon  a  la  typewriter,  illu- 
minating the.se  irregularly 
gives  a  very  lifelike  i-epre- 
sentation  of  the  lir-eflies' 
wedding  dance. 

"Dynamo  men,  and 
electric  lightmen  generally, 
ai^e  gradually  coming  to 
appreciate  the  necessity  of  economy  in  cur- 
rent. If  it  is  wrong  to  waste  the  crude 
material — the  coal — how  much  worse  is  it  to 
throw  away  the  manufactur-ed  article  ? 

"I  HAVE  seen  a  plant  which,  for  want  of  a 
very  little  knowledge  on  the  |)art  of  its  own- 
ers, had  depreciated  froma*iO  light  plant  to 
one  of  hardly  half  that  capacity,  and  which 
requir-ed  a  couple  of  good  wor  kmen  over  a 
week  to  put  in  good  wor  king  trim  again. 
Thedyiiamo  was  in  poor  condition,  the  com- 
mutator sections  were  badly  roughed  up, 
the  lamps  worked  imperfectly,  while  the 
lights  danced  like  fti-e-flies.  Carbon  dust 
had  accumulated  in  the  bottoms  of  the 
lamps,  and  this  intei-fered  with  the  feeding 
apparatus.  Ther-e  wer-e  number-less  joints 
in  the  line,  tlie  r'esistarrce  of  any  one  of  which 
was  far  mor-e  than  that  of  any  lamp,  so  that, 
while  the  poor  machine  did  its  vei-y  best  in 
sending  out  curr-ent,  the  waste  in  forcing  it,s 
way  over-  the  line  was  over-  one-half  the  out- 
put of  the  machine,  and  the  furnace  was  a 
bottomless  abyss  of  expense. 

"The  electi'ic  gener-ator  is  an  expensive 
and  in  some  respects  rather  delicate  ma- 
chine. It  requires  but  a  little  neglect  or 
carelessness  to  ruin  a  dynamo  or  a  motor. 
Ther-e  is  a  certain  amount  of  wear  to  it,  and 
there  is  a  dire  necessity  for-  keeping  it  per- 
fectly clean  and  free  fr-orii  copper  dust  and 
di-ipi)ing  oil  from  over-head  shafts  and  pul- 
leys. If  it  is  imper-ative  tiiat  the  dynamo 
slioukl  be  placed  in  a  position  exposed  to 
dropping  oil.  no  time  should  be  lost  :n  pi-o- 
tecting  it.  Oil.  pur-e  and  simple,  is  not  a 
good  conductor  of  electr-icity,  but  dirt  is. 
Oil  gatlier-s  dirt,  and  holds  it,  and  dirty  oil 
becomes  a  dangei'ous  element  under  such 
conditions:  besides,  a  filthy  dynamo,  or  any 
other  machine,  is  always  an  assurance  of 
one  of  thi-ee  characteristics  on  the  part  of  the 
par  ty  in  char-ge:  carelessness,  ignorance,  or 
downiigiit,  stirbborir  incompetency. — Elec- 
trical Imlitstries. 


The  pr  opi  ietor  of  a  patent  medicine  is  lia- 
ble in  damages  for  an  injur-y  done  to  a  per- 
sorr  who  takes  the  medicine  accor-ding  to  the 
dir-ections.  This,  at  least,  is  the  law  of 
Georgia,  as  interpreted  by  its  Supreme 
Court.  What  is  needed  is  a  -law  that  shall 
punish  men  who  sell  medicines  warr-anted  to 
cur  e  all,  or  near  ly  all  the  ills  that  flesh  is  heir 
to,  for  obtaining  money  under  false  pr-etenses 
on  pr-oof  that  the  pr-etended  medicine  is  a 
fraud  and  a  device  to  extract  money  from 
the  ignoi-ant,  the  credulous  and  the  simple. 
— Philadelphia  Press. 


10 


THE  ENGINEER. 


CORROSION  AND  SCALING  OF  MARINE 
BOILERS. 

It  is  important,  before  beg'inning'  to  study 
the  plienomena  attending-  pitting-  and  boiler 
corrosion  g-enerally,  that  the  dangers  of  a 
certain  obscure  action,  involving-  in  many 
cases  totally  unlooked  for  and  unexplainable 
results,  should  be  pointed  out,  or  at  least  an 
indication  g-iven  of  the  direction  in  which  the 
dang-er  exists,  so  that  we  may,  if  possible, 
avoid  it. 

The  nature  of  this  danger  is  formulated 
when  we  say  that  little  or  no  definite  knovv- 
ledg'e  is  possessed  as  to  the  action  of  fatty 
acids  when  entering-  into  combination  with 
soluble  salts  of  mag-nesia  and  lime  under  the 
influence  of  heat.  Sea  water  is  composed  of 
water  and  soluble  and  insoluble  chemical 
substances,  in  the  following  proportions  per 
gallon: — Common  salt,  4.0  ozs.;  potassium 
chloride,  .11  oz.;  magnesium  chloride,  .50  oz.; 
epsom  salts,  .33  oz.;  plaster  of  paris  or 
gypsum,  .30  oz.;  chalk,  .02  oz.  =  total,  5  16  ozs. 

Out  of  these  5.16  ounces  of  matter  4.94 
ounces  are  perfectly  soluble  in  water,  leav- 
ing- only  .22  ounces  of  really  insoluble  mat- 
ter. This  amount  is  not  sufficient  to  account 
for  the  gfeat  quantity  of  scale  often  found  in 
boilers,  and  we  are  driven  to  the  conclusion 
that  the  acids  in  the  boiler  water  must  be 
capable  of  exerting  some  action  on  the  min- 
eral matters  in  solution  and  suspension, 
causing  them  to  be  more  easily  deposited  on 
the  heating- surfaces.  But  where  do  acids  in 
the  boiler  water  come  from  ?  From  the  de- 
composition of  the  animal  or  vegetable  mat- 
ters from  which  the  oil  has  been  made.  All 
oil  i?  formed  from  either  a  vegetable,  animal, 
or  mineral  source,  and  the  oils  of  the  first 
two  substances  are  turned  into  glycerine 
acids  at  a  temperature  of  about  275°  Fahr. 
These  acids  concern  us  as  boiler  users  on 
account  of  their  great  affinity  for  iron,  en- 
tering- into  combination  with  that  metal  and 
forming  graphite,  accounting  for,  in  a  great 
measure,  that  softening  of  valves  and  cylin- 
der faces  and  walls  so  frequently  met  with. 

All  oils  of  a  mineral  nature  are  resolved 
by  heat  into  two  gases,  viz.,  hydrogen  and 
carbon,  neither  of  which  cause  any  bad  effect 
on  metal  placed  under  the  same  conditions 
as  a  boiler.  The  degree  of  heat  at  which 
this  separation  takes  place  is  far  removed 
above  the  temperature  at  which  even  the 
strongest  steam  is  used. 

Having-  very  hastily'  sketched  the  compo- 
sition of  oils  and  sea  water,  it  only  remains 
to  repeat  what  was  stated  at  the  commence- 
ment, viz.,  that  the  unknown  action  resulting 
from  the  chemical  combination  of  acids  and 
mineral  salts  under  heat,  must  in  a  greater 
or  lesser  degree  have  some  intimate  connec- 
tion with  the  heavy  scale  deposit  we  so  often 
find. 

Corrosion  occurs  in  marine  boilers  prin- 
cipally along  the  line  of  fire-bars  and  the 
water  level  of  the  boiler,  and  in  a  desultorj^ 
manner  on  the  heating  surfaces  generally. 
The  method  of  wasting  away  at  the  water 
level  is  different  to  that  going  on  on  the 
furnace  sides.  A  heavy  formation  of  rust 
has  most  to  answer  for  at  this  part.  The 
water  is  brought  into  contact  with  the  iron, 
and  by  reason  of  the  boiUng  of  the  water 
and  the  movement  of  the  ship,  is  again  taken 
away,  thus  allowing  the  newly  formed  par- 
ticle of  rust  to  dry  or  at  least  to  partly  dry. 

This  skin  on  drying  contracts  on  itself  and 
cracks,  thus  throwing  open  the  iron  to  fresh 
attacks  of  the  oxygen  and  hastening  the  ul- 
timate destruction  of  the  plate  at  the  water 
level.  This  destruction  is  materially  assist- 
ed by  the  layer  of  air  that  in  the  majority  of 
cases  exists  between  the  water  and  the 
steam.  Several  minor  actions  are  also  oc- 
curring at  this  part,  all  tending  b3'  either 
chemical  or  ms  hmical  means  to  abrade  the 
plate.  Pitting  is  caused  by  the  combined 
action  of  heat  in  the  plates  and  acid  in  the 
water.  Acids  ar.^  more  capable  of  acting  on 
metals  when  the  metallic  substances 
are  at  a  high  temperature  than  when 
the  same  material  is  cold,  in  con- 
sequence of  the  difference  in  molecular  ar. 


rangement  wlien  heated,  so  that  if  we  take  a 
plate  and  apply  heat  at  one  end  of  a  side, 
and  at  the  same  time  expose  the  whole  of  the 
other  side  to  the  action  of  an  acid,  we  will 
find  that  chemical  action  has  taken  place  at 
the  heated  end  to  a  much  gr-eater  extent 
than  at  the  cold  part.  If  this  variation  of 
temperature  takes  place  in  a  plate  forming- 
part  of  the  heating  surface,  then  the  small 
poini«  or  indents  of  good  iron  are  immediate 
ly  attacked  by  the  acid  and  dissolved,  leav- 
ing holes  or  that  form  of  corrosion  commonly 
termed  "pitting."  Not  only  is  the  good 
iron  destroyed  by  chemical  dissolution,  but 
the  very  fact  of  one  part  of  the  plate  being 
of  a  dilterent  temperature  to  another  and 
therefore  of  different  construction,  thereby' 
causing  part  to  be  destroyed,  throws  the 
whole  plate  into  a  state  of  electrical  tension, 
the  immediate  effect  of  which  is  to  cause  a 
still  more  rapid  destruction  of  the  heated 
part  which  has  been  rendered  what  is  term- 
ed "electro  positive,"  whilst  the  colder  por- 
tion is  "electronegative,"  it  being  borne  in 
mind  that  in  all  voltaic  electricity  the  posi- 
tive element  is  always  destroyed,  whilst  the 
negative  one  is  preserved.  Seeing  that 
parts  onl}'  of  the  heating  surfaces  are  in  a  state 
of  negative  electricity,  we  adopt  a  method 
whereby'  we  make  the  entire  surfaces  or 
plates  electro  negative,  viz.,  by  placing  in 
metallic  contract  with  the  boiler  zinc  slabs, 
Avhich  being  a  more  easily  oxidized  metal 
than  iron,  yields  to  the  attack  of  the  acid 
and  becomes  wholly  electro  positive. 

The  foregoing  will  explain  why  the  furnace 
sides  are  destroyed  in  such  a  marked  man- 
ner, as  owing  to  the  slowness  of  transmis 
sion  of  heat  through  the  sides,  the  plate  at 
that  part  acquires  a  great  temperature,  and 
is  by  this  means  easily  acted  on  by  acids, 
and  is  at  the  same  time  thrown  into  a  state 
of  electincal  tension,  whereb^^  its  parts  are 
still  farther  opened  to  the  attacks  of  the 
corroding  agent.  The  action  is  probably 
more  intense  here  than  at  any  other  part  of 
the  boiler. — Engineers'  Q-azette. 

(To  be  continued). 


FORCED  DRAUGHT.* 

During  the  voyage  we  had  some  trouble 
with  the  fi  re-bars,  owing  to  the  very  limited 
area  for  admitting  air  between  them,  and 
the  small  air  pressure  available  to  make  up 
for  this  deficiency.  The  bars  were  in. 
thick,  with  j\  in.  air  spaces  between  them, 
and  this,  after  a  few  days'  steaming,  was 
found  insufficient  to  allow  the  air  to  pass 
freely  to  the  fuel  on  the  bars,  especially  for 
fuel  containing  such  a  large  proportion  of 
volatile  matter  as  the  Vauxhall,  and  after 
carrying  out  the  orders  I  received,  to  space 
them  ^in.  farther  apart,  they  bent  sideways, 
owing  to  the  lack  of  lateral  support  against 
each  other  at  the  middle  of  their  length. 

There  is  little  doubt  that  thin  bars  are  the 
best  for  high  rates  of  combustion,  as  they 
will  remain  uninjured  where  thicker  bars 
would  surely  burn.  This  is  because  the  re- 
ceptive area  bears  such  a  small  proportion 
to  the  dissipating  area  in  thin  compared 
with  thicker  bars.  By  "receptive  area"  I 
mean  the  area  of  the  top  of  the  bars  on 
which  the  glowing  fuel  rests,  and  through 
which  the  heat  is  principally  conducted  to 
the  rest  of  the  bar,  and  dissipated  by  radia- 
tion and  conduction  from  the  sides  of  the 
bars  to  the  air  passing  between  them.  This 
dissioating  surface  is  practically  the  same 
in  baVs  of  equal  depth,  while  the  receptive 
area  varies  in  direct  ratio  as  the  thickness 
of  the  bar.  The  principal  objection  I  have 
heard  urged  against  thin  bars  is  the  impos- 
sibility of  using  a  pricker  without  breaking 
them,  but  with  a  closed  ashpit  a  pricker  does 
more  harm  than  good,  and  I  have  burnt  50 
lbs.  per  square  foot  per  hour  without  using 
it.  The  success  which  has  been  obtained 
with  similar  bars  to  those  mentioned,  but 
with  wider  air  spaces,  under  exactly  similar 
conditions,  shows  that  this  was  the  right 
sort  of  fire-bar  to  use  if  more  aii-  space  had 

*  Concluded  from  last  isbue. 


been  allowed — a  space  of  in.,  sa}-.  For 
the  preservation  of  the  bars  with  a  closed 
ashpit,  it  is  important  to  pay  attention  to 
the  manipulation  of  the  valves  for  admitting 
the  air  above  and  below  the  fuel;  and  while 
the  air  pressure  is  on,  it  is  necessary'  to  see 
that  one  of  the  bottom  valves  is  ahvaAS 
more  or  less  open  at  the  same  time  as  the 
top  one;  otherwise  the  air  blowing  on 
top  of  the  fires,  with  no  draught  underneath, 
will  cause  injury  to  the  fire-bars  by  over- 
heating- them.  Care  should  be  taken  to  rake 
out  the  ashpit  immediately  after  cleaning  a 
fire,  so  as  to  keep  the  ashes  well  awa^-  from 
the  bars.  The  fire-bars  should  be  fitted  tight 
sideways,  and  after  putting  in  a  set  of  bars 
— say  f  in.  thick  at  ends — it  will  be  frequent- 
ly found  that,  after  getting-  in  as  many  bars 
as  po.ssible,  a  space  will  be  left  perhaps  |  in. 
wide.  Instead  of  adopting  the  usual  plan  of 
distributing  this  space  between  all  the  bars, 
it  will  be  found  better  to  fill  this  space  with 
a  couple  of  thin  bars,  which  will  prevent  tlie 
other  bars  bending.  For  this  purpose  it  will 
be  found  useful  to  carry  a  set  of  wrought- 
iron  bars  i  in.  thick.  The  number  required 
averages  about  one  and  a-half  for  each  fur- 
nace, or  nine  for  six  furnaces:  and  if  a  little 
attention  is  paid  in  fitting  the  bars  in  this 
manner,  their  durability  will  be  largelj-  ex- 
tended, and  water  ashpits  found  to  be  an 
unnecessary  refinement  at  rates  of  combus- 
tion certain I3'  up  to  50  lbs.  per  square  foot; 
and  probably  much  higher  rates  could  be 
continuously  maintained  if  the  difficulty  of 
removing  the  clinkers  could  be  overcome. 

In  working  the  fires  I  have  found  that  a 
thick  fire  gives  better  results  in  ordinary 
work  than  a  thin  one,  probabh'  owing  to  the 
necessity  for  opening  the  fire-door  occurrii  g- 
less  frequently,  and  the  fire  not  burning-  in 
holes  and  admitting  an  excessive  (luantitv 
of  air;  in  lai^ge  furnaces  a  fire  about  10  in. 
deep  with  a  slight  slope  from  fire-door  to 
bridge — and  contrary  to  the  usual  practice 
with  natural  draught  thickest  at  the  bridge 
end— will  give  good  results.  Care  should  be 
taken  to  prevent  any  opening  between  the 
wing  bars  and  the  sides  of  the  furnace,  ;i> 
the  fires  will  alwa3'S  burn  in  holes  sooner  in 
the  wings  than  elsewhere.  The  great  ob- 
stacle to  the  lengthened  maintenance  of 
high  rates  of  combustion  with  ordinary  coal 
— ^say,  rates  exceeding-  35  lbs.  per  square  foot 
per  hour — is  the  rapid  accumulation  of  clink- 
er; all  the  movable  bars  with  which  I  nm 
acquainted  ofl'er  no  solution  to  this  difficulty, 
as  they  are  quite  unsuitable  for  high  raits 
of  combustion,  owing-  to  the  receptive  area  I 
have  before  mentioned  bearing  a  larger  pro- 
portion in  these  than  in  ordinary  bars,  caus- 
ing them  to  get  overheated,  and  burning  or 
sticking-  in  their  work.  With  decent  coal  an 
average  rate  of  30  lbs.  can  be  maintained 
with  the  fires  cleaned  at  intervals  of  twelve 
hours,  but  some  of  the  inferior  coal  burnt  in 
the  merchant  service  will  not  run  six  hours 
at  this  rate.  In  view  of  this  any  contriv- 
ance which  can  get  rid  of  clinker  as  soon  as 
it  is  formed  will  be  a  great  step  in  advance, 
and  enable  boilers  to  be  made  much  smaller 
than  they  are  at  present  to  continuoiisl\-  de- 
velop a  given  power  :  and  bearing  in  miiui 
the  ease  with  which  T  have  seen  one  and  a 
half  cubic  foot  of  boiler  shell  develop  an  in- 
dicated horse-power  in  some  of  the  Clan  Line 
ships  fitted  with  forced  draught,  I  confi- 
dentlj'  anticipate  the  time  when  this  propor- 
tional capacit}'  of  boilei"  will  be  accounted  a 
usual  standard,  applicable  to  large  marine 
boilers  of  the  ordinary  cylindrical  type,  and 
that  this  great  saving  in  space  will  not  be  at 
the  expense  of  the  durability  of  the  boilei's 
or  econoim'  of  fuel. 


How  is  this  for  the  last  of  the  year  : 
"  The  substitution  of  water-tube  boilers  is  now 
well-nigl)  certain  to  afford  a  temporary  relief,  for 
their  economy  in  space  and  fuel  and  first  cost  has 
been  demonstrated.  But  they  cannot  stop  the  losses 
that  begin  with  radiation  and  end  with  slip." — X  5'. 
Stni. 

No,  and  they  cannot  prevent  reporters 
from  counting  them  up,  either. 
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ENGLISH   BOARD   OF  TRADE  CERTIFI- 
CATES. 

It  has  long  been  known  that  steamship 
owners,  as  well  as  marine  eng-ineers, 
have  had  very  serious  grounds  for  complaint 
anent  the  present  system  of  granting  cer- 
tificates of  competency  to  engineers,  not 
only  on  account  of  the  gr'oss  fraud  perpe 
trated  upon  shipownei's  by  the  ])oai"d  of 
Trade  in  certif^ying  as  competcint,  men  who 
have  not  learned  any  mechanical  trade  what- 
so(!ver;  but  on  account,  also,  of  the  injustice 
done  to  the  regularly  trained  and  really 
competent  engineer,  by  supplanting  him  with 
an  unskilled  laborer,  who  would  gladly  ac- 
cept a  shilling  or  two  a  week  more  than  a 
fireman's  wages  as  adequate  remuneration 
for  undertaking  to  perform  the  duties  of  a 
marine  engineer,  thereby  tending  to  degrade 
our  honorable  profession  in  the  eyes  of  the 
world,  and  playing  mto  the  hands  of  those 
who  are  dishonorable  enough  to  endeavor  to 
carry  out  the  practice  of  "  sweating  "  upon 
their  marine  engineers. 

This  certainly  is  a  most  crying  evil,  and 
one  which  we  hope  to  see  rectified  at  no  dis- 
tant date:  but  there  are  other  evils  also  ex- 
istent under  the  same  wooden-headed  regula- 
tions, which  are  ecpially  productive  of  harm 
and  redolent  of  injustice.  One  of  these  is  the 
permitting  of  any  person  the  owner  or  mas- 
ter of  a  steamer  may  select,  to  sign  on  as 
second,  third  or  junior  engineer,  totally  re- 
gardless of  his  previous  occupation,  or 
of  his  having  had  none  at  all,  and 
subsequently  admitting  the  discharges  he 
receives,  and  which  are  so  often  given  indis- 
criminately, as  evidence  that  such  a  person 
is  trul}'  a  marine  engineer  ! 

Supposing  such  a  person  to  be  signed  on 
as  second  engineer,  and  that  the  chief  and 
third  both  have  certificates,  and  that  either 
of  these  has  been  unfortunate  enough  to 
cause  damage  to  the  ship  or  her  machiner\' 
by  want  of  due  vigilance  while  on  watch,  the 
offender  would  be  liable  to  be  tried  b^^  a  Board 
of  Trade  court  of  inquiry  for  the  alleged 
offense,  and  if  found  guilty  could  be  deprived 
of  his  certificate,  and  his  pi'ospects  for  life 
utterly  ruined.  But  should  the  non-certified 
gentleman  be  pleased  to  allow  a  total  break- 
down of  the  engines,  or  a  boiler  explosion  to 
take  place,  the  Board  have  no  power  what- 
ever, under  any  of  the  Mercantile  Marine 
Acts,  to  call  him  to  account,  and  he  may, 
after  wrecking  a  vessel  in  this  way  with  per- 
fect impunity,  coolly  take  his  leave  of  her 
with  his  V.  G.  discharges,  join  another  one, 
and  repeat  the  programme. 

Another  view,  however,  to  be  taken  of  this 
matter  is  that  by  sending  such  a  man  on 
board  a  steamer  as  one  of  her  engineers,  the 
other  engineer  (oi*  engineers,  if  there  are 
more  than  one  beside  him)  has  to  do  his  work, 
because  he  is  utterly  unable  to  do  it  himself, 
and  the  work  mnst  be  done  for  the  safety  of 
the  ship,  no  matter  although  it  means  twenty 
hours'  work  a  day  for  tliose  who  do  it,  and 
neitiier  pay  nor  thanks  to  them  for  their 
extra  toil. — London  Engineers^  Gazette. 

SPONTANEOUS  CO*MBUSTION  IN  COAL.* 

The  questions  pertaining  to  spontaneous 
ignition  of  coal  have  received  extensive  treat- 
ment from  various  boards  of  investigation 
which  have  considered  the  subject.  A  recent 
fire  due  to  this  cause  brings  to  light  a  new 
feature  in  regard  to  the  subject. 

The  facts  in  the  case  were  that  about  5,000 
tons  of  semi-bituminous  coal,  which  were 
kept  in  two  brick  houses,  ignited  spontane- 
ously in  the  early  autumn,  about  the  middle 
of  September,  the  fire  being  discovered  in  the 
two  houses  within  a  couple  of  days  of  each 
other. 

From  the  indications  on  the  top  of  the  pile 
furnished  by  the  smoke  curling  in  various 
places,  it  was  apparent  that  the  fire  had  ex- 
tended thi'oughout  the  whole  mass;  and  the 
deposition  of  sulphur  on  the  surface  of  the 
pile,  as  it  condensed  from  the  volatile  matter 
rising  from  the  interior  of  the  pile,  presented 
t;he  appearance  of  yellow  dew. 

*  In  Colliery  Engineer. 


Of  the  injury  to  the  buihiing  b^'  the  heat- 
ing of  heavy  br  ick  walls  to  dull  redness,  and 
the  burning  of  all  timber  in  contact  with  the 
coal,  we  have  nothing  to  do;  but  the  method 
adopt(!d  by  the  undervvi  iters  in  the  .settle- 
ment of  the  loss  was  certainly  outsich;  of  the 
usual  course  takcui  in  such  matt(!rs. 

This  is,  we  understand,  eitluu'  to  settle  the 
lossonthe  basis  of  a  lump  sum  which  one 
partly  tries  to  incrtiase  and  the  others  to  dim- 
inish, unfil,  in  thespiiitof  exhaustion,  rather 
than  compromise,  tiiey  settle  on  an  average; 
and  the  other  [)laii  is  to  pay  foi'  t  he  coal  and 
then  sell  it  to  small  consumers  by  forcing 
the  consumption  l)y  means  of  ruinously  low 
prices,  which  do  not  reward  the  seller,  and 
also  inter-fer-e  injuriously  with  the  retail  busi- 
ness in  the  vicinity. 

Tlie  method  used  in  this  instance  was  to 
take  a  sample  of  the  coal  from  a  portion  which 
was  uninjured,  and  subject  it  to  chemical 


analysis,  which  gave: 

Carbon   76.50 

Hydrogen   3.98 

Mineral  matter   12.i:i 

Sulphur  combined  witli  iron  79 

.Sulphur  in  organic  compounds  fi!J 


The  calorific  value  of  a  pound  of  this  coal, 
as  computed  from  the  above,  equals  1:j.5!)4 
thermal  units.  Other  samples  were  obtained 
from  the  average  of  the  pile  when  about  half 
of  the  coal  had  been  removed  to  a  yai-d,  leav- 
ing an  oblique  plane,  which  cut  through  ap- 
proximatelj'  the  center  of  the  mass. 

These  samples  were  collected  from  regular 
points  over  the  slope  and  taken  to  a  clean 
pavement,  where  they  were  crushed  and 
thoroughly  mixed  over  to  obtain  a  smaller 
sample  for'  the  purpose  of  analysis,  which 
should  repi'esent  the  average  composition  of 
the  coal  throughout  the  whole  slope.  Tiiis 


analysis  gave: 

Carbon   74.13 

Hydrogen   ...  3.95 

Mineral  matter   13.18 


The  calorific  value  of  this  sample  of  coal 
amounted  to  13,230  thermal  units,  2.GS  per 
cent.,  as  the  depreciation  of  the  value  of  the 
coal  by  heating,  and  it  was  upon  this  basis 
that  the  loss  upon  the  coal  itself  was  reached . 
A  sample  of  partially  cooked  coal,  which 
represented  an  average  sample  of  the  coal 
actually  injured  hy  heat  so  as  to  make  a 
noticeable  change  in  its  appearance,  showed 


upon  analysis : 

Carbon   65.77 

Hydrogen   1.36 

Mineral  matter   26.13 

Sulphur,  total  83 


The  calorific  value  of  the  coal  amounted 
to  10,409  thermal  units,  or  22  7  per  cent, 
less  than  that  of  the  uninjured  coal.  The 
cause  of  the  heating  was  undoubtedly  due 
to  the  presence  of  sulphur  in  its  combination 
with  iron,  forming  iron  pyrites. 

A  defect  in  the  consideration  of  the  liabil- 
ity of  various  forms  of  bituminous  coal  to 
spontaneous  ignition  has  been  due  to  consid- 
ering the  total  amount  of  sulphur  as  the 
measure  of  hazard,  an  assumption  which 
contains  two  errors  sufficient  in  themselves 
to  render  that  process  of  forming  an  opinion 
entirely  unreliable,  because  the  sulphur  lia- 
ble to  produce  heat  by  chemical  changes 
under  normal  conditions,  is  the  sulphur  in 
combination  with  the  iron,  forming  iron  py- 
rites. This  disintegrates  under  the  most 
ordinary  conditions,  while  the  sulphur  in 
organic  compounds  is  not  liable  to  such 
changes. 

Secondly,  a  measure  of  this  liability  is  not 
shown  by  an  ordinary  chemical  analysis, 
which  represents  a  sample  selected  by  aver- 
aging up  a  large  number  of  specimens,  but 
the  danger  is  due  to  the  greatest  concentra- 
tion of  iron  pyrites,  and  not  to  its  average 
presence  in  the  whole  mass. — C.  J.  Wood- 
bury. 


Marine  Engineers'  Association  No.  59,  of 
Boston,  sends  us  an  invitation  to  attend 
their  ball  which  takes  place  on  the  13th  inst., 
at  Lyceum  Hall,  East  Boston.  We  trust 
the  anticipations  of  all  will  be  realized. 


Did  you  have  it  ?    We  had  it, 


With  regard  to  the  durability  of  boilers 
working  with  forced  drauglit,  I  must  sa^' 
th:it  I  have  .seen  nothing  to  lead  me  to  infer 
t  hat  high  r-ates  of  combustion  are  harmfui 
to  the  i)oilei-,  when  provision  is  made,  as  in 
Howden's  system,  for  avoiding  sudden  and 
violent  clianges  of  t<;mperat  are  on  opening 
th(!  flre-dooi-.  In  fact,  my  own  experience 
points  tluMjther  way,  and  l  ivetted  seams  in 
the  coml)Uslion  chanib(;r  whicli  could  never 
be  kept  tight  with  natural  draught,  gave  no 
troulde  aft4;r  the  foici'd  draught  apparatus 
was  fitted.  'I"he  explanation  which  occurr<?d 
to  me  was  tliat  with  natural  drauglit  a 
strong  curient  of  air  passed  tlMvjugli  the 
furnace  when  cleaning  a  fire,  and  impinged 
on  the  seams  in  (|uestion,  which  were  in  line 
Willi  t  he  center  of  the  low  furnaces.  With 
forced  draught  this  current  was  much  less, 
owing  to  the  obstructions  offered  by  the  air- 
heatiiii;-  chamber  in  the  uptake  and  the  spiral 
retardei's  in  the  tubes,  and  this  reduced  cur- 
rent of  air  did  not  chill  fh»!  seams  .so  much 
as  the  stronger  cur  rent.  *  •  *  1  take  it  that  the 
r  eal  point  at  i.ssu<!  is  not  that  mor-e  iieat  or 
power  can  be  got  fr'oni  1  lb.  of  coal  f)y  foi'ced 
than  by  natural  dr  aught,  under  any  circum- 
stances, such,  for'  instance,  as  the  very  slow 
rates  of  combustion  which  formerly  obtained 
in  some  of  the  olil  Cor-nish  boiler-s,  but  that 
with  for  ced  draught  a  given  <iuantity  of  fuel 
can  be  made  to  impart  a  greater  percentage 
of  its  heat  to  the  boiler,  and  this  in  less  time 
than  can  be  imparted  by  it  when  burned 
with  natural  draught  at  the  usual  rates  of 
combustion,  such  as  obtain  in  marine  boilers 
at  piesent.  1  will  take  for  an  illustration, 
15  lbs.  per  squar-e  foot  with  natui'al 
dr  aught,  and  twice  that  quantity  with  forced 
draught,  which,  for  tunately  for  my  pur-pose, 
happens  to  be  about  the  mean  r"ite  of  com- 
bustion obtaining  in  the  l)oiler-s  ofthelnman 
and  International  Company's  Ss.  'Ohio'. 
Tlie  lower  rate  mentioned  first  is  that  usu- 
ally obtained  with  South  Wales  coal  in  or- 
diiiarw  sea  woi'k  at  full  power  with  natur-al 
draught,  and  can  only  be  maintained  for 
lengthened  periods  under  these  circum- 
stances, with  boiler's  having  tubes  less  tlian 
thirty  diameters  long,  and  the  products  of 
combustion  entering  the  base  of  the  funnel 
at  "i'K)  deg.  after-  a  few  days'  steaming. 


When  oxide  of  ir-on  is  in  contact  witli 
wood  excluded  from  the  atmospher-e,  ami 
aided  by  a  slightly  increased  temper*atur'e, 
the  oxide  par  ts  with  its  oxygen,  and  is  con- 
verted into  ver-y  finely-divided  particles  of 
metallic  iron  having  such  an  afTirrity  for- 
oxygen  that,  when  afterwar-d  exposed  to  the 
action  of  the  atmosphei-e  fr-om  any  cause, 
oxygen  is  absor  bed  so  rapidly  that  these 
particles  become  r-ed  hot,  and  if  in  sufficient  - 
{[uantity,  will  pr  oduce  a  temperatur-e  far  be- 
yond the  ignitable  point  of  dr-y  timber-. 
Whenever  ir-on  pipes  are  employed  for-  the 
circulation  of  any  heated  medium  (whether 
hot  water,  hot  air-,  or  steam),  and  wliei'ever- 
the  pipes  ar-e  allowed  to  become  rusty,  and 
are  also  in  close  contact  with  wood,  it  isonly 
necessary  to  suppose  that  under  these  cii-- 
cumstances  the  finely-divided  particles  of 
metallic  ir-on  become  exposed  tu  the  action 
of  the  atmospher  e  (and  this  may  occur  from 
the  mere  expansion  or  contr-action  of  the 
pipes)  in  oi'der  to  account  for  many  of  the 
hr-es  which  periodically  take  place  at  the 
commencement  of  the  winter  season.  It  is 
very  difficult  to  get  per-sons  to  believe  that 
ther'e  is  any  danger  fr-om  fire  arising  fi-om 
the  contact  of  steam  pipes  with  wood,  not- 
withstanding that  ther-e  have  been  well- 
attested  cases  of  fires  originating  from  this 
cause. 

—     •  •  

The  ti-ade  journal,  on  account  of  its  spe- 
cial field  of  service,  sometimes  furnishes  a 
direct  appr-oach  to  capable  purchaser's,  near- 
ly every  one  of  whom  may  stand  in  need  of 
the  article  advertised,  which  would  be  much 
cheaper  and  far  moi-e  effective  than  any  ap- 
peal to  an  indiscriminate  mass  of  readers 
such  as  that  repr-esented  by  a  daily  news- 
paper.— British  Mercantile  Gazette. 
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TEADE  NOTES. 

Messrs.  Keegan  &  Halimn,  13  Murray  Street, 
N.  Y.,have  published  a  new  artistic  calendar,  whicli 
will  be  forwarded  to  all  who  may  apply  for  it. 

*  * 
* 

The  Secretary  of  the  Treasury  has  appointed 
Joseph  Hadfield  of  New  York  an  assistant  inspector 
of  boilers  at  New  York,  vice  John  H.  Lindsay,  re- 
signed. 

*  * 
* 

The  Hewes  &  Phillip  Iron  Works,  of  Newark, 
builders  of  Corliss  and  marine  engines  and  general 
machinery,  are  incorporated  with  .$160,000  paid  up 
capital.  The  incorporators  are  the  Hve  sons  of  the 
late  John  M.  Phillips. 

*  * 
* 

The  British  boat  '  Brisk  '  has  given  the  most  con- 
clusive proof  that  a  torpedo  may  be  effective.  She 
fired  one  of  hers  at  a  buoy  which  had  been  towed 
out  as  a  target  by  her  steam  cutter,  and,  missing  the 
buoy,  hit  the  cutter  and  sank  her. 

*  * 
* 

Enoineer  C.  W.  Beckwith,  attached  to  the  U.  S. 
Revenue  Cutter  '  Samuel  Dexter,'  at  Newport,  R.  I., 
died  very  unexpectedly  in  that  city.  He  had  been 
ill  only  a  few  days  and  had  not  yet  performed  duty, 
having  been  ordered  to  Newport  only  recently. 

*  * 

* 

The  difficulty  of  soldering  aluminum  has  hereto- 
fore stood  seriously  in  the  way  of  its  application  in 
many  directions.  But  that  difficulty  bids  fair  soon 
to  be  overcome.  The  best  results  so  far  obtained 
have  been  with  the  use  of  pure  zinc  as  a  solder  and 
Venetian  turpentine  as  a  flux. 

*  * 

* 

The  'Kansas  City\wa,s  turned  out  at  John  Roach's 
yard  on  Aug.  10.  She  will  run  between  this  port  and 
Savannah.  She  is  350  feet  long,  45  feet  beam,  and 
27  feet  deep.  She  has  triple-expansion  engines,  tup- 
plied  with  steam  from  eight  steel  boilers.  Her  con- 
structors say  she  will  make  163^  knots  an  hour. 

*  * 
* 

Webster  Lane,  an  old  member  of  the  Engineer 
Corps  of  the  United  States  Navy,  died  suddenly 
Dec.  18,  at  his  home  in  Chappaqua,  Westchester 
County,  in  the  fifty-sixth  year  of  his  age.  He  was 
made  a  Third  Assistant  Engine  -r  on  May  23,  1861, 
was  promoted  to  Second  Assistant  Engineer  in 
August,  1863,  and  resigned  in  March,  1867. 

*  * 
* 

The  continued  trials  of  the  British  torpedo  boats 
of  the  '  Rattlesnake '  class  point  to  failure — too  much 
power  for  the  hulls  to  stand.  They  are  of  735  tons 
displacement, and  their  engines  are  contracted  to  in- 
dicate 4,500  h.p.  The  last  to  be  tested,  the  '  Seagull,' 
nearly  shook  herself  to  pieces  with  a  development 
of  3,033  h.p.,  and  had  to  be  sent  to  the  dock  for  re- 
pairs. 

*  * 
* 

It  is  known  that  from  first  to  last  28,000,000  per- 
sons visited  the  Paris  Exposition.  On  the  opening 
day  111,000  persons  paid  to  pass  the  turnstiles  ;  on 
the  closing  day  500,000  fought  their  way  within  the 
enclosures.  The  attendance  was  the  least  on  Friday, 
May  10.  It  is  worthy  of  note  that  the  popular  super- 
stition which  regards  Friday  as  an  unlucky  day 
seriously  affected  the  receipts  of  tliat  day  until  the 
end. 

»  * 

The  board  consisting  of  Chief  Engineers  Chai'les 

H.  Loring.  U.  S.N.,  George  M.  Magee,  U.S.  N.,  and 

George  W.  Roche,  U.  S.  N.,  and  Passed  Assistant 

Engineer  J.  J.  Barry,  appointed  to  conduct  a  series 

of  tests  of  coil  boilers  and  report  on  their  suitability 

for  use  in  large  vessels  of  the  navy,  is  at  Charleston, 

West  Va.,  testing  a  boiler  submitted  by  Charles 

Ward  of  that  place.    The  only  other  boiler  that  has 

been  submitted  was  built  by  William  S.  Cowles,  of 

New  York.    It  will  be  tested  at  an  early  date. 

«  * 
* 

The  announcement  now  comes  from  Cleveland 
that  the  Globe  Iron  Works,  the  most  extensive 
builders  of  steel  ships  on  the  lakes,  have  joined  with 
the  Illinois  Steel  Company  in  the  organization  of  a 
company  to  construct  steel  ships  in  Chicago.  The 
new  corporation  will  be  known  as  the  Chicago  Ship- 
building Company,  and  six  big  steel  steamers  will 
be  on  the  stocks  in  its  yards  within  a  few  months. 
The  yard  will  be  on  the  east  side  of  the  Calumet 
River,  in  South  Chicago.  There  will  be  three  slips 
running  at  right  angles  to  the  river,  giving  six  build- 
ing bertlis.  It  is  not  intended  to  put  in  boiler  and 
machine  shops  at  once,  but  this  will  be  done  before 
long,  and  also  a  dry  dock. 

*•  * 
* 

The  New  York  Steam.Heating  Company  has  issued 
a  circular  notifying  their  patrons  that  on  and  after 
Jan.  1,  .$20  will  be  the  minimum  charge  per  month 
for  supplying  steam.  Secretary  Coon  said  :  "It  is 
a  case  of  life  or  death  with  us.  We  have  been  strug- 
gling for  eight  years  without  declaring  a  dividend, 
and  think  it  is  about  time  we  made  a  dollar  out  of 
our  big  investment.  We  calculate  that  under  the 
new  rate  our  capital  should  net  us  4  or  5  per  cent. 
We  have  been  charging  from  $7  to  .$10  per  month 
for  a  luxury,  and  it  has  proved  an  expensive  one  for 
us.  Now,  we  think  that  patrons  should  be  widing 
to  pay  a  fair  and  reasonable  return.  The  increase 
practically  means  that  our  patrons  must  pay  us 
at  the  rate  of  about  To  cents  a  day." 


The  Sailors'  and  Firemen's  Union  met  Dec.  27,  at 
26  Albany  Street,  and  adopted  a  circular  that  is  to  V)e 
sent  to  sliip  owners  and  to  the  Mercantile  Ex- 
change. It  asks  them  to  appoint  a  committee  to 
meet  a  committee  from  the  sailors  and  firemen  on 
Jan.  14,  for  the  purpose  of  deciding  upon  a  vmiform 
rate  of  wages  to  be  paid  to  seafaring  men.  The 
circular  saj's  that  the  condition  of  very  many  seafar- 
ing men  is  very  bad.  The  union  intends  to  submit 
tlie  following  schedule  of  wages  to  the  Committee 
of  Sliip  Owners  and  the  Mercantile  Exciiange:  For 
able-bodied  seainan  on  steamers,  .$30  per  month; 
for  able-bodied  seamen  on  sailing  vessels,  .$35;  for 
machinery  greasei\s,  .$50;  for  firemen,  .$4.5;  for  coal 
passersj  .$35.  These  rates  of  wages  it  is  claimed  are 
already  being  paid  by  tlie  Savannnh  and  the  Pacific 
Mail  Lines.  Should  the  ship  owners  refuse  to  ac- 
cede to  tlie  demands  of  the  union,  a  big  strike  of 
sailors,  longshoremen,  and  firemen  is  threatened  in 
this  city.  On  .Jan.  13  the  sailors,  longshoremen,  and 
other  dock  laborers  will  have  a  great  demonstration 
in  this  city,  Jersey  City,  and  Hoboken. 

*  * 

* 

The  Joseph  Dixion  Crucible  Co.,  Jersey  City, 
N.  J.,  closes  1889  with  satisfaction.  Their  business 
has  been  larger  in  every  branch  than  in  1888.  Their 
chief  new  departure  in  1889  has  been  in  the  large 
increase  of  equipment  at  the  Graphite  Mines  at 
Ticonderoga.  They  have  laid  lines  there  for  a  five 
years'  continuous  run — tearing  down  and  rebuilding 
almost  everything  much  larger  than  before.  The 
specially  large  increase  in  the  sales  of  Graphite 
Paint,  Graphite  Grease,  Graphite  Oils,  and 
other  Graphite  lubricants,  has  com- 
pelled this.  The  sales  of  standard  and  well 
known  Dixon  Stove  Polish,  Dixon  Crucibles,  and 
Dixon  ''American  Graphic"  Pencils  have  also  largely 
increased.  Their  plant  now  includes  5  steam  engines 
with  a  total  of  375  h.p.;  9  steam  boilers  of  600  h.p. 
together,  and  the  use  of  150  h.p.  water  power.  We 
employ  550  persons,  and  our  payroll  averages  .$4,500 
per  week.  We  have  direct  connections  with  the 
telegraph  companies  and  the  Long  Distance  Tele- 
phone Co.  So  far  as  we  can  see  the  prospect  for 
1890  is  bright.  John  A.  Walker,  Secretary  and 
General  Manager. 

*  * 
#■ 

By  all  odds  the  handsomest,  strongest,  and  light- 
est boat  hull  of  the  size  seen  in  this  port  in  many 
years  is  the  one  called  the  'Evolution,''  launched 
from  the  yard  of  James  Lennox,  at  Twentieth  Street, 
South  Brooklyn,  a  few  days  ago.  As  a  specimen  of 
the  shipbuilders'  art  she  is  a  marvel,  although  not 
exactly  novel.  Instead  of  erecting  the  ordinary 
rib-like  frames  of  oak  when  building  her  sides,  her 
designer  has  used  two  layers  of  plank  only,  which, 
bent  to  form,  rise  diagonally  from  the  keel  so  that 
one  layer  of  planks  crosses  the  other  at  about  a  right 
angle.  These  planks  are  of  cedar  and  an  inch  thick. 
Outside  of  these, laid  fore  and  aft  as  ordinary  planks 
are,  is  a  layer  of  mahogany.  This  has  been  rulibed 
down,  filled,  and  varnished  until  the  surface  reflects 
every  feather  of  light  and  every  shadow  as  a  mirror 
would  do.  Her  fender  rail  in  the  wake  of  the  plan- 
shear  is  of  polished  oak.  The  value  of  cedar  and 
mahogany  as  timbers  for  boatbuilding  has  long  been 
known  to  canoe  builders,  but  this  is  probably  the 
first  time  so  large  a  ship  has  been  built  on  this  coast 
of  such  expensive  woods.  The  planks  are  bolted 
through  and  through.  The  deck  beams  are  strength- 
ened by  knees  in  places,  and  there  is  a  long  hogging 
frame  of  yellow  pine  laid  over  the  inner  skin.  Give 
her  sea  room  and  she  would  ride  out  a  hurricane. 
That  she  is  light  as  well  as  strong  will  appear  from 
the  fact  that,  although  108  feet  over  all,  23  feet  wide, 
and  6^3  deep,  she  drew  when  afloat  just  15  in.  of 
water  forward  and  20  aft.  Loaded  with  her  machin- 
ery she  is  expected  to  draw  3^^  feet  of  water  aft,  and 
displace  SO  tons. 

*  * 
* 

The  wood  used  in  Japan  for  lacquer  work  is  a 
light  coniferous  one  known  as  hinoki,  and  is  prepar- 
ed to  receive  the  lacquer  in  various  ways.  For  in- 
ferior work  it  is  covered  with  paper,  but  in  the  finer 
qualities  of  lacquer  work  paper  is  not  used.  The 
wood  is  first  carefully  smoothed,  all  joints  and  im- 
perfections are  filled,  as  with  putiy,  with  the  raw 
tough  lacquer  mixed  with  rice  paste,  which  soon 
hardens  so  that  it  can  scai'cely  be  cut  with  a  knife. 
The  wdiole  is  then  covered  with  a  mixture  of  inferior 
lacquer  and  coarse  yellow  powder,  and  is  left  a  few 
days  in  the  open  air  to  dry,  after  which  it  is  placed 
in  a  moist-air  closet  to  harden.  A  hard,  gritty  sur- 
face is  thus  obtained  for  the  next  coat.  The  next 
process  is  to  cover  the  whole  with  two  evenly  spread 
coats  of  lacquer  mixed  with  a  fine  ochre  powder,  so 
as  to  get  an  even,  smooth-grained  surface  for  the 
subsequent  work.  This  is  rubbed  down  with  a  stone, 
and  the  parts  which  are  not  to  receive  any  decora- 
tion are  ready  for  the  finishing  applications  of  the 
lacquer.  The  other  parts  are  covered  with  two  coats 
of  black  lacquer;  the  first,  applied  with  a  broad 
brush,  dries  with  a  brilliant,  refiecting surface;  when 
this  is  quite  hard  the  second  coat  is  applied,  and  on 
this  the  designs  are  impressed.  In  Wakasa  ware 
there  is  no  painting  or  drawing;  the  white  decora- 
tion is  applied  by  dropping  eggshell  powder  skillfully 
by  hand  here  and  there,  and  other  designs  are  pro- 
duced by  pressing  various  forms  of  leaves  on  the 
soft  surface.  To  get  the  surface  completelj-  smooth 
again  is  the  next  operation,  and  then  a  transparent 
lacfjuer,  colored  yellow,  is  applied  with  the  otiject 
of  affording  a  yellow  ground  for  the  gold  which  is  to 
follow.    This  is  covered  by  successive  coats  of  the 


same  lacquer  until  a  smooth  surface  is  again  obtain- 
ed, beneath  which  are  the  gold  and  decorations. 
■a  * 
* 

A  PATENT  lawyer  in  Chicago  named  Dixon  has 
secured  a  patent  upon  a  detail  in  the  Westinghouse 
airbrake,  in  spite  of  the  opposition  of  the  Westing- 
liouse  Company.  The  Commissioner  of  Patents 
rendered  his  decision  late  last  week,  and  the  West- 
inghouse Company  intends  to  take  an  appeal.  A 
few  years  ago  the  Westinghouse  people  made  a  trip 
through  the  country  experimenting  at  various 
places  with  a  new  contrivance  in  connection  with 
their  airbrake.  They  were  seeking  to  improve  the 
storage  tank  placed  under  each  car,  so  that  the  in- 
vention might  be  applied  to  freight  trains.  The 
now  device  did  not  work,  and  they  invented  another, 
of  which  the  storage  tank'  was  a  feature.  In  the 
course  of  their  experiments,  ^Ir.  George  Westing- 
house, Jr.,  says, — Lawyer  Dixon  saw  the  flret  con- 
trivance at  Burlington.  Knowing  that  it  was  not 
l)atented,  he  applied  for  a  patent.  Meantime  the 
Westinghouse  Company  had  taken  out  patents  on 
the  new  device,  and  had  neglected  to  ask  for  patents 
on  the  tank.  Eventually  they  filed  their  applica- 
tion and  contested  Dixon's  claim.  The  Commis- 
sioner decided  against  them  on  the  ground  that  they 
had  been  dilatory  in  making  their  application, 
although  he  acknowledged  that  they  were  the  origi- 
nators of  the  idea.  3Ir.  George  Westinghouse,  Jr., 
President  of  the  Company,  said  yesterday  :  "The  de- 
cision of  the  Commissioner  does  not  worry  us  at  all. 
The  essential  features  of  our  airbrake  were  invented 
about  seventeen  years  ago  and  have  been  in  use  ever 
since.  Dixon's  patent  is  a  mere  detail  sued  for  in  1887. 
He  cannot  possibly  injure  us,  because  if  he  tries  to 
collect  royalties  or  anything  of  the  sort  we  shall  rest 
upon  the  priority  of  our  general  invention.  He 
never  would  have  had  a  chance  had  I  not  been  go 
busy  at  the  time  that  I  could  not  attend  to  this  mat- 
ter. This  kind  of  thing  is  by  no  means  infrequent 
in  the  case  of  important  inventions  which  are  worth 
millions.  All  kinds  of  attacks  are  made  upon  them, 
and  this  I  think,  is  simply  an  attempt  to  raise  a  scare 
by  which  the  stock  of  the  corporation  would  suffer 
a  decline.  Speculators  could  then  buy  in  at  a  low 
figure,  and  afterward  sell  out  a  profit.  We  shall  go 
on  as  usual.  I  do  not  think  any  court  would  sustain 
an  action  for  damages  if  Dixon  should  bring  one, 
because  his  invention,  which  he  didn't  invent,  is 
subsidiary  and  supplementary  to  the  one  we  use." 


CLUB  RATES  FOR  1890. 

In  former  years  we  have  made  large  re- 
ductions for  clubs,  varying  in  amount  with 
the  numbers  sent.  These  rates  have  been 
lower  than  we  can  longer  afford,  and  we 
feel  that  we  cannot  continue  them  longer. 
We  hope  our  friends  will  feel  that  they 
get  $2  worth  of  value  in  each  issue,  at  least 
that  annually,  and  continue  their  favors  for 
1890.  We  have  therefore  to  announce  that 
our  rates  for  1890  are: 

Two  names,  one  of  them  new.  .$1.80  each. 

Five  names  1. TO  each. 

Ten  names  1.50  each. 

This  is  the  lowest  rate  we  can  make  for  The 
Engineer  for  any  number  of  names.  We  add 
also  that  all  names  comprising  a  club  must 
be  handed  in  at  one  time;  we  cannot  extend 
the  privilege  of  joining  a  club  at  any  time 
during  the  year  to  one  or  two  persons. 

Those  who  are  willing  to  aid  our  enterprise 
to  the  extent  of  soliciting  their  friends  to 
come  in,  can  write  the  names  on  a  separate 
sheet  and  send  them  with  the  mone}'.  Send 
an  express  company's  receipt  or  postal  notes 
in  preference  to  postal  orders.  Be  particular 
and  have  all  names  and  addresses  correct. 

RATES  AT  WHICh'wE  FURNISH  OTHER 
PAPERS  WITH  THE  ENGINEER. 

Subjoined  will  be  found  our  clubbing  rates 
with  other  papers,  the  proprietors  of  which 
make  a  reduction  in  their  rates  in  connection 
with  us. 

All  complaints  of  irregularity  m  receiving 
other  papei^s  should  be  made  directly  to  the 
publishers  of  them,  not  to  us. 

Publication  With 

Price  per  year.  The  Enoinbbr 

Railroad  Gazette  f4.20  |5.40 

Scientific  American                3.00  4.50 

American  Miller                      1.00  2.75 

Manufacturer  and  Builder. ..  1.50  3.00 

American  Machinist                2.50  4.20 

LoNuoN  Engineer  10.00  11.00 

ENuiNEERS"GAZETTE,London  1.50  3.50 

National  Car  Builder               1.00  2.75 

Cotton,  Wool  and  Iron            3.00  -  4.25 

These  rates  are  for  new  subscribers  to  the 
journals  named,  and  those  who  send  money 
through  us  will  please  state  whether  their 
subscriptions  are  new  or  a  renewal. 

Any  periodicals  not  on  this  list  wUl  be  fur- 
nished at  a  discount  from  regular  rates. 

John  B  Jacesok.  Printer,  48  Centre  St..  Now  York. 


THE  ENGINEER. 
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BOOKS    ADVERTISED    IN    THESE    PAGES    SOED    BY  US. 


THE  ROBERTS 

Water-Tie,  Safely  Boiler, 

FOR  YACHTS.  LAUNCHES,  TUGS.  ETC. 
SAFE,  DURABLE, 
LIGHT  WEIGHT,       SETS  LOW, 
STEAMS  QUICKLY,    NO  SCALE, 
ECONOMICAL,     NATURAL  CIRCULATION, 
STEADY   WATER  AND  STEAM, 
NEVER  NEEDS  CLEANING, 
SEPARATES  and  DISCHARGES  SEDIMENT. 
Send  for  Circular  to 

K.  E.  ROBERTS, 
107  Liberty  St.,  New  York. 

OCEAN     MARINE  ENGINEERS' 
BENEFICIAL  ASSOCIATION, 
No.  69,  N.  Y. 
HALL,  18«  BOWEItY, 
meets  every  WediiCNdity   Evening  at 
7.30.    Visilliig-  Brothers  with  Creden- 
tials <'ordialIy  invited. 
GEO.  UHLER,  Sec'y.    J.  GEO.  HORMES,  Pres. 


KATZENSTEIN'f 

Self-Acting  Metal  Packing, 


For  Piston  Rods,  ValT« 
Stems,  etc. 
||0f  every  description. 
'  For  Steam  Engines,  L»- 
icomotives,  Pumps,  Ac. 

Adopted  and  in  use 
by  the  principal  Iron 
Works  and  Steamship 
Companies  within  tht 
last  10  years  in  this  an<S 
Foreign  Countries.  Fo:' 
full  particulars  and  r*  • 
ferences,  address, 

35?  West  St., 

IVew  York. 


-A.  n  ID '  S 

Sectional,  Safety,  High  Pressure 

MARINE  BOILER, 

CIiarlcstuii-Kaiiawha,  \V.  Va.,   U.S. A, 

Oreat  Strength,  Mliilmuin  WelKht.  Maximum  Oener- 
allvr  PowiT,  ('(mijini  tnc«8   AbPoltitc  .Safety. 
Tcrfwc  1.11(1  Ilaiild  ('lrtMllatli)n. 
)j(y  sicaiM. 

For  Steamers,  Yachts,  Packets,  Tugs,  Etc 

Decoiiihcr  17,  is.sy. 
Q HALED  PROPOSALS  will  he  received 
O  at  the  office  of  the  Supervising  Archi- 
tect, Treasury  Dejiartinent,  Wasliiiit;ton, 
D.  C.,uiitil2o'clo(!k  l'.  M.  on  tlie  Mtli  day  of 
January,  1K90,  for  ail  tlie  labor  and  mate- 
rials recjuired  to  coniijlete  the  Approaciies 
to  the  U.  S.  Court-house  and  Post-OHice, 
et('.,  building  at 

ROCHESTER,  IV.  Y. 

in  accordance  with  the  drawing  and 
specification,  copies  of  which  may  be  had 
on  application  at  this  oftice  or  tiie  office 
of  the  Superintendent. 

Each  bid  must  he  accompanied  by  a 
certified  cheek  for  .f  100.00. 

The  Department  will  reject  all  bids  re- 
ceived after  the  time  fixed  for  opening  tlie 
same;  also  bids  which  do  not  comply 
strictly  with  all  the  requirements  of  this 
invitation. 

James  H.  "Windrim, 

Siipci-vising  Architect. 


RICHARD  DUDGEON, 

No.  24  Colnmbia  Street,  New  York; 

Malier  and  Patentee  of 

Improved  Hydraulic  Jacks 

Punches,  Roller  Tube  Expanrlors,  and  Direct  Actln 
Steam  Haninier-s.  .Tacks  for  Pressing  on  Car  Wheel 
or  Crank  Pins,  made  to  order.  Coniniunications  by 
letter  will  receive  prompt  attention. 


THE  PRATT  fie  WHITNEY  CO., 

MANUFACTURERS  OF  MACHINE  TOOLS 

For  Railway  and  General  Machine  Shops. 


COMPRISING 


Lathes'  Planers;  Cm-nigatlng  Machines  for  Ch-ooving  Chilled  O^-inding  Bolls  for  Flouring  MtUt; 
Drilling  Machines  (Horizontal  and  Vertical);  Screw  Machines;  Milling  Machine; 
Gutter  and  Twist-Drill  Grinding  Machines,  Turret  Head  Chucking, 
Bolt- Cutting,  Forging  and  Finishing  Machinery;  Nut- 
Tapping  and  Cutting  Off  Machines;  Boring-Mills. 

And  Plants  Complete  for  Gun  and  Sewing  Machine  Manufacture. 
Special  Machinery  for  Metal  Working, 

inacbineM  Completely  Equipped  with  Tools,  Fixtures  and  Gaa^es 
for  JTlanuiacturius  Metal  Ooods  CJenerally. 

U.  S.  Stakdabd  Taps  and  Dies  for  both  Hand  and  Macbink-Work  ;  Pipe  Taps  and  Reamers. 

Matter  Car-Builders'  Standard  Limit  Gauges  for   ROUND  BAR  IRON.     U.  S.  Standard 

Thread  Gautres.   Standard  Cylindrical  Size-Gauges.   Drop-Forged,  Steel  Caliper  Gauges. 
Standard  Hand,  Shell,  and  Chucking  Reamers.    Taper  Reamers  for  every 
purpose.  Hardened  and  Ground  Steel  Mandrils,  and  every  appliance 
in  TOOLS,  FIXTURES,  or  SPECIAL  GAUGES,  necessary 
for  STANDARD  INTERCHANGEABLE  WORK. 

Combination  l,athe-CbucUs;  Rensliaw  Ratchet  Drills.  Etc 

W~Send  for  Illustrated  Catalogue  and  Price-List. 


J.  M.  ALLEN,  -  -  -  President. 
Win.  B.  FRANKLIN,  -  Vice-President. 
F.  B.  ALLEN,  -  Second  Vice-President. 
J.  B.  PIERCE,  Secretary  and  Treasurer. 

Issues  Policies  of  Iiisurauce  after  a 
careful  luspcctiou  of  the  Boilers, 

COVERING  ALL  LOSS  OR  DAMAGE  TO 

BOILERS, 

BUILDINGS  AND  MACHINERY, 

ALSO 

Covering  Loss  of  Life  and  Personal  Injury 

ARISING  FROM 


STEJIM  BOILER  EXPLOSIONS, 

The  Business  of  the  Company  includes  all  Kinds  of  Steam  Boilers 

Full  inforinjition  concerning  the  plan  of  the  Company  can  be  obtained  at  ih'- 

COMPANY'S    OFFICE,    HARTFORD,  CONN., 

OR  AT  ANY  AGENCY. 


Pattern  Letters  lor  Molders 

Brand  Letters,  &c.    Vaiiderbiirg^Ii,  Wells  <& 

Co.,  Cor.  Fulton  and  Dutch  Streets,  New  York. 

GARY  &  MOEN  COMPANY, 

234  West  29tli  St.,  New  York. 

Spiral  Springs  for  All  Purposes, 

steel  Wire  Rods  Straightened  and  Cut  to  Lengths 


HYDRAULICS.— Practical  Hydraulics;  a  series  of 
Rules  and  Tables  for  the  use  of  Engineers,  etc., 
etc.,  by  Thomas  Box.  Sixth  edition,  numerous 
plates,  post  Svo,  cloth  $2  00 

THE  PRACTICAL  STEAM  ENGINEERS'  GUIDE 
ill  the  design,  construction,  and  nianagement  of 
American  stationary,  portable,  and  steam  lire 
engines,  steam  pumps,  boilers,  injectors.,  irovorii- 
ors,  indicators,  pistons,  and  rinsrs,  safety  valves 
and  steam  jrau^es,  for  the  use  of  engineers,  lire- 
men,  and  steam  users,  by  Emory  Edwards.  Illus- 
trated by  119  engravings,  crown  8vo,  clotb.$2.50 


WORTHINCTON 

STEAM  PUMPS 
PUMPING  ENGINES 
INDEPENDENT  CONDENSERS 

vSli^NI)  FOR   r;i<:NKRAL  CATAI.OCilK 

HENRY  R.  WORTHINGTON 

Boston.   Philadelphia.    Chicago.    St.  Louie.   St.  Paul.  San  Francisco. 


WAHiMINIi  AND  VKNTIL.\TIN(J.— A  practical 
treatise  on  warrniii;,'  ljiiildin;,'H  by  Hot  Water, 
Steam  ;iikI  Hot  .\ir,  on  ventilation,  and  the 
various  metlio<ls  of  distributing;  artificial  heat, 
am!  their  elfects  on  animal  and  vegetable 
Physioloffy.  To  which  arc> added  an  inouiry  In- 
to the  laws  of  radiant  aii<l  conducted  Heat,  the 
chemical  constitution  of  Coal,  and  the  combus- 
tion of  smoke.  By  Charles  Hood.  Svo,  cloth. 
 $.'■..00. 


8TEA.M  K.S(ilNE.-Iv.w<ii  »  )lorh<-  I'ow.-r  Dinfrmm 
HhowH  [jower  of  Siniple  or  C'ompouiid  EiiKlnea, 
with  any  diameter  of^cylinder.  pr<»»>ure,  itpeed  or 
cut-ufT,  quantity  of  wat^^r  umxI,  mean  prCMure 
for  any  cul-<jtr,  and  Uroait  Piiiloo  preMure,  with 
explanationH  M  25 

THE  PO<  KCT  BOOK  OK  POCKET  Brx>K8.  being 
MoleHworth  and  Hurht'n  Pwket  ii<x>kk,  printed 
on  Indian  pai'er  and  b<jund  toif^-lher  in  one  toI- 
ume.  royal  .'Smo,  Ruwiia.  t'lll  wlff-w  $.1  00 


Corrugated  Metal  Gaskets.  BOOKS  for  ENGINEERS. 


(Patented.) 

Are  the  most  reliable  for  flange 
connections;  made  plain,  oval, 
square  and  irrej,-ular  for  pipes, 

CYLINDERS,  VALVES  AND  CHESTS. 

Is  not  affected  by  water,  steam, 
?as,  oil,  vapors  or  acid  solutions. 


L'.  S.  MINERAL  WOOL  CO., 
2  Cortlandt  Street, 

NEW  YOEK. 


lltj  pa;,'e  Catalo>;ue  free  on  appli'-ation. 
TREATISE  on  the  Richards  .Steam  Engine  Indic*- 

tor,  by  (J.  T.  Porter.    Illuhtrated,  Svo  $3  00 

IRON  and  Steel   Founding,   by  Claude  W'jiie. 

Second  edition,  revihed  and  enlarged,  Svo.  00 
ALGEBRA  Self  taught,  by  W.  P.  Higgs.   An  ea«y 

and  siniplc  explanation,  Svo  %\  00 

THE  FIREMEN'S  Guide.     A  Handbook  on  the 

Care  of  Boilers.    Fourth  edition,  Svo  %IS  50 

USEFUL  HINTS  to  Sea  going  Engineer*,  and 

how  to  repair  and  avoid  "  breakdowns."  Svo. 

E.  6l,  F.  N.  SPON,* 

12  Cortlandt  Street,  NEW  YORK. 


LINK-MOTION.— Link-Motion  and  Expansion- 
Gear  practically  considered,  by  N.  P.  liurgh. 
Engineer,  illustrated  with  9  plates  and  S9  uond 

engravings,  small  4to,  cloth  $12  00 

Contents. — The  History  of  the  Invention  of  the 
Link-Motion;  Principles  of  the  action  of  Steam- 
working  Valves;  History  of  the  practical  applica- 
tion of  Valve-gearing;  Geometrical  principles  of 
the  action  of  Eccentrics  and  Link-Motions,  ac- 
cording to  their  relative  positions,  as  applied  for 
Valve-Gears  of  Steam  Engines;  Actionof  Steam 
working  Valves;  Action  of  the  Steam;  Applica- 
tion of  Valve  Gearing  (original);  Adjustable  Ec- 
centrics; Action  of  the  Link-Motion;  Action  of 
the  Slide  Valve:  Action  of  the  Eccentrics; 
Angles  of  Eccentrics  (to  set);  Cams,  shape  of ; 
Cut-off  explained;  Expansion  explained:  Ex- 
haustion explained:  Eccentric  Rods  (length  of); 
Geometry  of  the  Link-Motion  and  Valve;  Lead 
Explained;  Lap  explained;  Link-Motion  ex- 
plained; Rules. 

SPONS'  MECHANICS'  OWN  BOOK,  Containing 
702  pages,  Svo,  cloth,  w  ith  1420  illustrations.  A 
manual  for  handicraftsmen  and  amateurs.  Price 
$2..50  postpaid. 


STE.\M  KNMNK.— The  Cadet  fZngineer,  or  Steam 
for  the  Student,  by  John  H.  l-ong.  Chief  Engi- 
neer, U.  S.  Navy,  and  R.  H.  Buel,  Awistant 

gineer,U.  S.  Navy,  cut»,  Svo,  cloth  t^JB 

Contents.— The  advantages  and  disad vantages 
of  various  kinds  of  Engines;  destTiption,  advan- 
tages, and  disadvantages  of  various  kinds  of 
Boilers;  appendages  to  Emsinej.  and  Boilers,  the 
Paddle  Wheel,  the  Screw  Propeller.  Combuhli<ja 
of  Coal,  Erection  of  Engines,  Steam,  Expan.Moo 
of  Steam,  Cut-offs,  the  Indicator,  the  Slide 
Valve,  Balanced  Valves,  Saturation  of  Water  in 
Marine  Boilers,  Scale,and  the  means  of  Prevent- 
ing its  Formation:  Condensers  and  Feed-Water 
Heaters,  Relation  of  Power  (or  Fuel  i  and  .'5|)eed 
in  Steam  Navigation,  .Management  of  Engines 
and  Boilers  at  Sea,  Overhauling  the  Eii^inesand 
Boilers  in  Port,  etc. 

BOILER  MAKING  FOR  BOILER  MAKERS.— A 
Practical  Treatise  on  work  in  the  Shop,  show- 
ing the  best  Methods  of  Riveting.  Bracing  and 
Staying.  Punching,  Drilling,  etc..  and  the  most 
economical  manner  of  obtaining  the  best  qual- 
itv  of  output  at  the  least  expense.  Bj-  W.  H. 
Ford,  M.  E.    ISmo.  cloth  $1.00 


Shakes  and  Dumps  Perfectly 

THOMAS  KIRKWOOO, 

PATENTEE  AND  MANUFACTURKR, 
■20  LIberl)  St.,  N<  \i  York  i  \ty. 


THE  NEW  INDUSTRIAL  LIGHT,  ,\ 


BRIL,L,I.4NT  !  PO\Vi;KKl  L!  and  DIFFUSIVE  ! 

Burus  PetiOlBfliu  Oil  Sprayrd  liy  Conipressed  Air. 

SI.HPLE!   SAFE!   and  ECON0.7IIC.4 L  ! 

Thousands  in  use  in  Iron  Works,  Machine  Shops,  Railr  .i  l 
Yards,  etc.,  etc.,  in  Europe,  anil  in  the  Unite<l  States. 
Ijiinps  and  Burners  from  2ilO  to  10,000  candle  power. 
ITIaiiuraclured  by 


INDUSTRIAL  LIGHT  COMPANY, 


.■iuthorized  Represent  a  tiiv.i  : 

Rand  Drill  Company,  New  York  City 
E.  P.  CcTi.ER  i  Co  ,  Boston,  Mass. 
C.  M.  MoRSK,  Ituffulo,  N.  Y. 
1'  C.  .^t  H.  K    Ri-NvoN.  Newark.  N.  J. 


rem  |>le  i'oii  rl, 

>'eM   Vork  <  it). 


J- 


\.\  S  \\  lA  oOKO  &  H.VUFF, 

SOLICITORS  OF  PATENTS 

a.mekican  and  foreign 
Advocates  in  Patent  Causes, 
4d  PARK  ROW. 

Times  Building,   Rooms  191,  192,   New  York  City. 
J.  Van  Santvooro.  W.  Hai-ft. 


I  STEAM  HEATING  FOK  BL  ll.M:-' .  .  li.ulf 
to  Steam  Fitters.  Being  a  description  uf. St. ■.i;r. 
Heating  .Apparatus  forAvarming  and  Veiiti..il- 
ing  Private  House--*  and  l.ar.re  Uuildings,  with 
Remarks  on  Steam,  Water,  and  Air  in  their  Re- 
lations to  Heating.  To  which  are  ailded  useful 
miscellaneoue  tables.  Third  Mition.  With 
manv  illustrative  plates.    By  W.  J.  Baldwin. 

12mo'.  cloth  $2  5C 

SLIDE  VALVE.— The  Slide  Valve  practically  con- 
sidered, by  N.  P.  Burgh,  Engineer,  containing 
illustrations,  and  121  pages  of  letterpress.  Crown 
3vo.  cloth   $2.0(1 


STEAM  H'^ILERS.— The  Boilermaker's  and  Iron 
Shipbuilder's  Com^mnion,  comprising  a  series  of 
original  and  carefully  calcnlateti  tables,  of  the 
utmost  utility  to  persons  interested  in  the  iron 
trades,  bv  James  Foden,  author  of  "  Mechanical 

Vi  Tables,"  etc    fcap,  Svo,  cloth    $2.00 


TENTH   YEAR   OF  PUBLICATION 


ii 


THE  ENGINEEH. 


'S^  Pop  Safely  Valve  , 

X  \ii  JmprovedStearnGaGe  ™->™>>ei>  to  be 


^SfESMEN&WEINDIGflOR 


XHE  BEST. 


Electrical  Acf  V  MULA'i (III  and  Lighting  Co.,  Detroit,  Mich.,  Dec.  20  \>->-f 
C30dBV  STEAM  GAGE  AND  VALVE  CO.,  Uoston,  Mass. 

Getitlemen: — I  have  carefully  tried  the  Indk-ator  you  sent  me,  on  trial,  with  others,  ami  an 
pleased  to  say  it  stands  the  test  splendidly.   I  accept  the  Indicator  on  the  terms  yon  <.llVr. 

Yours  truly.         MARTIN  MtX)  .'E,  Chief  Engineor. 
In  a  letter  from  this  Company,  dated  April  6,  1<88!),  occurs  the  followin<^ :  "The  Indicator  1 
oouffht  of  you  is  in  constant  use  and  siviii?  perfe<-t  satisfa<'tion." 

These  Instrutnents  are  Manulacturod  onlj'  by  the 

CROSBY  STEAM  GAGi:  Ci  VALVE  CC,  C?  Olivor  Ct.,  Boston,  ZZaas: 


DANCER  PREVENTED. 

I  will  remove  and  prevent  Scale  in  any  Steam  Boiler,  and  ask  no  money  until  you 
find  my  remedy  to  work  to  your  entire  satisfaction.  The  article  is  now  in  use  in  more 
than  thirty  thousand  mills. 

IT  WIL.I<  ALSO  PREVfiNT  CORROSION, 

such  as  Grooving,  Pitting  and  Wasting  of  Ikon,  which  causes  so  many  Explosions. 

A  Book  on  Care  of  Boilers  Free. 
Also  our  circular,  with  full  particulars,  on  request. 

Show  this  card  to  your  Engineer.  Very  few  Steam  Users  know  the  value  of  a  well- 
informed  Engineer. 

G.  W.  LORD,  316  Union  Street,  Phila.,  Pa. 


DORETHY    &  WADSVVOHTII, 

367  West  St.,  New  Yori, 
BOILER  TUBE  STOPPEl¥S 


Steam  Launches 

STEAM  YACHTS, 
TUC  BOATS, 

Marine   Engines  and    Boilers,  Pro- 
peller Wheels  and  Boat 
Machinery. 

Send  for  free  Illustrated  Catalogue. 

CHAS.   P.  WILLARD  &.  CO., 

236  Randolph  St.,  Chicago,  III. 


December  11,  1889. 
QEALED  PROPOSALS  will  be  received 
O  at  the  office  of  the  Supervising  Archi- 
tect, Treasury  Department,  Washington, 
D.  C,  until  2  o'clock  p.  M.  on  the  6th  day 
of  January, 1890, for  furnishing  and  putting 
in  place  complete  in  the  U.  S.  Court 
House  and  Post  Office  building  at 

FORrs:fIITlI,  ARKANSAS, 
one  hydraulic  passenger  elevator,  in  ac- 
cordance with  the  drawings  and  specifica- 
tion, copies  of  which  may  be  hadonay^pli- 
cation  at  this  office  or  the  office  of  the 
Superintendent. 

Each  bid  must  be  accompanied  by  a 
certified  check  for  .$100.00. 

The  Department  will  reject  all  bids  de- 
livered after  the  time  fixed  for  opening 
same ;  also  bids  which  do  not  comply 
strictly  with  all  the  requirements  of  this 
invitation. 

James  H.  Windrim, 
 Supervising  Architect. 


Ship  and  Suiith  Work. 


Mechanical. 

Marine. 

Eiectriciil. 

Miiiiu^. 

Hydraulic. 

Heatiii;,' 

Sanitary. 

Military. 


Naval 
Constructors 
Architects. 
Builders. 
Mechanics. 
Assayers. 
Chemists 
Scientists. 
Students. 


Size  I'xjxlj 
in.  C'oiiii)lcli 
pocket  bo(p|i. 

All  practi- 
cal problems 
solved  at 
sipfht. 

Mailed  on  re 
ceipt  of  ?.">  cts. 


E.  0.  SMITH,  No.  1  Broadway,  N.Y. 


BARNARD'S  SEPARATOR, 


For  ISe[)aratinf?  and  Pemoving  Entrained  Water 
from  Live  Steam  ;  Condense  Water  and  Oil, 
Dirt,  etc.,  from  Exhaust  Steam.  Special  Device 
for  Surface  Condensers.  Send  for  Circular  and 
Prices. 

GEORGE  A.  BARNARP, 

15  Cortlaiidt  Street,   NE%V  YORK. 


"Useful  Minis  on  Steam," 

By  !<:.  E.  liOISESt'E'S. 

Second  Edition.    A  Book  of  Pfi  pa-os.  Illustrated. 
Full  of  information.    Mailed  upon  receipt  of 

20  CENTS. 

NO  POSTAGE  STAMPS  RECEIVED. 
Address,  W.  BMTX, 

107  lilbcrty  St.,  N. 


Ijaiiincea 

STE&M 
TRAP 


or 


MANUFACTURED  BV 

THE  CUKTIS  KEGULATOU  CO., 

511  Walnut  St.,  St.  Loulis,  I»Io. 

Has  balanced  Valve,  therefore  works  equally  well  undei 
HIGH  or  LOW  pressure  ;  discharfrcs  full  area  of  pipe  ; 
has  hard  compositi"ii  lloat,  vciiti  d  to  the  atmosphere, 
and  is  warranted  not  to  collapse  t,r  lill. 

GENERAL  AGENCIES  : 

New  Vork,  109  Liberty  ft. 

Pliiladrlpliia,  2,0;!.')  North  Front  St. 

rviinneapolis,  210  South  Third  St. 
Cliicago,  21Sl.akcSi. 

St.  I.oiii-,  :nT  iMartet  St. 


JENKENS   BROS.'  VALVES. 

£  very  valve  tested  and  warranted,  all  parts  interchangeable. 
1^  othing  but  best  Steam  Metal  used  in  the  manufacture. 
1^  eyrd  StufBng  Box  and  Disc  Relnoviny  Lock  Nut 
I  s  u<!ed  only  in  the  Jenkins  Bro^.'  Valves. 
I^one  are  genuine  unless  stamped  with  "Trade  Mark." 
g hould  you  order  INSIST  on  havin?  Jenkin s  Bros  '  Valves. 


7/  John  St., 

liiEW  YZf.k. 

21  N.  Fiftti  St.. 
PHILADELPHIA. 
54  Dearborn  St., 

CHICAGO, 
105  Miil<  St.. 

BOSTON 


L.  Wright  Machine  Works, 

L.  WRIGHT,  Jr.,  Proprietor, 
  B  U  I  I.  I)  E  K  S     OF     HIGH     U  U.  X  Ji  K   

SINGLE  OR   DOUBLE  COMPOUND 


TKIPLE  EXPANSION  MARINE  ENGINES. 

STEAM  YACHTS  aiul  LAUX(^HES  to  Order. 


EEPAIEING  AND  UAfHlNE  W02K  IH  GENERAL. 


^VALLEY  PUMP  CO,,  Easthawpton,  Mass. 


DUPLEX  STEAM  PUiF. 

FOR    ALL.  DUTIES. 

Simple,  Durable  and  Efficient. 

Send  fcr  1890  "atalr~f.e. 

HALL  STEAM  PUMP  CO.,  91  Liberty  St. 


^  ilU  §M$) 


93  Liberty  St.  A  113  Federal  St, 
NEW  YORK.  I  BOSTON, 


YIPROVED 


PUMPING 


For  Every 

Class 
of  Work. 


Send  for  New 
Illustrated 


up 


R 


LIANCE 

JD  DRfiWN  WELDLESS  STEEL  Ti  BES, 
ORIGINAL  DEAD-STROKE  POWER  HAMMERS, 


  JXTSTIOES  c«3  OO, 

No.  14  North  Fifth  Street, 

 PHILADELPHIA.  PA. 

Power  Tests  IVIade 

To  determine  the  horse-power  used  from  auy  liue  of  shafting,  or  through  belts  ol 
given  dimensions.    Also  engines  and  l)oilers  tested  for  jiower  and  evaporation. 
Expenses  of  running  any  gi\eri  plant  jiccurately  estimated,  and  faults  located. 
Engines  and  Boilers  and  all  Si  ram  Machinery,  for  all  purposes,  contracted 

l<)i'  and  erected. 

SU       IfAIVI^IIKCr      -7     ROSE  STREET, 


m  O'COIELL  LOBRICATOR. 

"THE  GREASER." 

ECONOMY  of  lubricant, 

SIMPLICITY  of  tonstiiictioii, 

DUK  Alii  LIT  Y,  and,  above  all, 
RELIABILITY  in  action,  an 

its  characteristic  point  . 

NOTHING  AUTOMATIC  ABOUT  IT. 

The  hand  on  cup  prac- 
tically "feels"  the  pin. 

Castor  or  lard  oil.  urease  or  tallow 
plain,  or  a  mixture  of  auy  or  all  can 
lie  used  while  under  full  steam. 

O'C0NNELL^&  CAHILL, 

PATENTEES, 

Manistee,  Mich. 


TENTH    YEAR    OF   P  TT^RIT.  T  C  A  T  T  O  X  . 


T  IT     e  X  (i  T  X 1^.  t:  li 


111 


^Uis^lL,   MEAL,  COMPOSITION 

Each  Bag  markert  with  trade  mark,  tt\u«nf 
BuwAKE  or  Imitationh.  Order  direct 
from  tlie  sole  proprietors  in  the 
Uiiit*^d  SlatcH, 

THE  FOSSIL  MEAL  COMPANY, 
August  Giese,       -  Proprietor, 
2  Cedar  St.,    New  York. 
Or  from  our  authorized  af^euts. 


EVERYTHING  FOR  THE  ENGINE  ROOM. 


Ill 


W  f   an-   iiimiii  facUi  ri- rn  ol   ami  ileal 
f>ii|>|>l>'  »"  X""*'"  "•■•■<1<"<I        aii«^ii;;liie  room, 
ol  all   kllMln,   III  I  or  ill  II <;ailt;<«,  Mealii  <;aii 
anil  I.owM  aler  Alurinx,  <irale  llar»,  <;ri  ai.<- (  ii 
\%liii'li    will    poollivoly    |>re\eiit   Kr<-a»i-   Irom  eiilerli 
%%  arraiitcd,  and  prli-i-n  li»\*   lor  nluiidaril  |{oodi». 


ro'  \|ie<'lallle>,  ami  la 
1*1  |>e 'I'ooU  ol  all  kliiilH,  Fui'klii 
::«■»,  llaek  I'reH-iire  \al\e«,  lll;:li 
lix.aiid  oiir»|».  <  lal  KI^l  n  I  >  %  I'Olt 
lioller.     All  ::ood 


DIXON'S 


DIXON'S 


NINE  ft  RDBERTSDN,  45  Canllandt  SI.,  N.  Y. 


Silica  Graphite  Paint,    Graphite  Pipe  JointGrease 


TTnnffected  t.y  heat  or  eolil,  daiiiimess,  suit  air.  rust  or  For  Stoain  or  Oai  Pipes.  Holts,  Sc-ew  ■,  Ktc.    Makes  a 

Pv"on  m-id"    Kor^^^^         slaeks,  holler  fn.iils  .,r  r.ietnl  Perfect  Joint  tliiit  eun  be  opened  with  ease  In  three 

work  this  is  far  superior  to  anything  made.    It  will  years  or  thirty  years. 

^J^S.'MxoN'cKLriin.E'rtV  .Ie-=ev  fitv  v.  r.  .Ih  a.  ■^IXON  .'ItrrnT.K  rO.  Jersey  nty,  N.  J. 


The  new  Handy  Binder  makes  a  per 
feet  book  of  one  or  twenty-six  issues  of  The 
Engineer  Papers  bound  without  mutila- 
tion. Pages  open  flat.  In  flexible  board 
sides,  per  express  only,  50c. 

K^BER'I'  P.  WATSON  6i  SON, 

150  Nassau  Street,  N.  T. 


INDICATOR  PRACTICE  AND  3TEAM  ENGINE 
ECONOMY,  with  plain  airectious  for  attaching 
the  indicator,  takms  diagrams,  computing  horse 
power,  drawing  the  theoretical  curve,  calculat- 
ing steam  consumption,  determining  economy, 
locating:  derangements,  etc.,  also  tables  required 
in  making  the  computations,  by  Frank  F. 
Hemenway.   Price  $2.00 


December  5,  1889. 

SEALED  PROPOSALS  will  be  received 
at  the  ofllce  of  the  Supervisiiif?  Archi- 
tect. Treasury  Department,  WasliiiiKton, 
D.  C,  until  2  o'clock  P.  M.,  on  tlie  Kitli 
day  of  January,  1890,  for  all  the  lal)or 
and  materials  rctiuired  to  construct  and 
complete  tlie  Wharf,  Boat-house.  Bar- 
racks, Hospit  al,  Disiiifecunf:  Apparatus, 
etc.,  for  tlie  LI    S.  Quarantine  Station, 

A[M(>|!:l,  island, 
san  kkancisco,  <  al,., 

in  accordance  with  the  drawings  and 
specification,  copies  of  which  may  be  had 
on  application  at  this  office  or  the  oHice 
of  the  Surgeon,  P.  H.  Bailliaclie,  U.  S. 
Marine  Hospital  Service,  San  Francisco, 
Cal. 

Each  bid  must  be  accompanied  by  a 
certified  check  for  |500.00. 

The  Department  will  reject  all  bids  re- 
ceived after  the  time  fixed  for  opening 
the  same ;  also  bids  which  do  not  com- 
ply strictly  with  all  the  requirements  of 
this  invitation. 

James  H.  Windrim, 

Supervising  Architect. 


WM.        fctKOOK   <&.  CO., 

MANUFACTUPf-RS-  AGENTS  FOR 

"I  mm. 

LEATHF  R  BELTING, 

Sole  .XKcnNlor  I'hd'ii  v  <;iiiii  (  ore  ami  H(  iii|)  I'ackinu'S 
Sole  Manufacturers  of  ACME  PISTON  PACKIHO. 

><^\v  York  <  Ity. 


(1 


PKKKLKSS  KT 

XeloTi'nne  Murray  153. 


No.  47  Murray  Street, 


(  '<  )M  P  A  N  V 

■VRITE  FOR  CATAI-nc-TIL 


,18  (pi\TWNDT  iTRf:ET. 


Just 
Issued, 


FOR  1890, 

THE  RAILROAD,  TELEGRAPH  &  STEAMSHIP  BUILDERS'  DIRECTORY. 

A  United  States  Business  Directory  containing  the  names  of  niunufatturers  and  dealers, 
covering  all  articles,  devices  and  materials  used  in  the  construction  and  operatiun  of 
Railroad,  Telegraph,  Steamship,  Heat  and  Power,  Electric  Light 
Co.s'  etc.,  including  dealers  in  Lumber,  Iron  and  Steel.  Locomotive  and 
Car  Builders,  Railroad,  Bridge  and  other  Contractors ;  Electric  Light, 
Telegraph  and  Telephone  Co.'s;  Ship  Builders  and  Materials. 

Including  a  list  of  every  Railroad  in  the  Unit(;d  States,  Ciuiada  anij  Mexico,  giving 
length  in  miles.  Rolling  Stock  and  Officials  in  charge  of  ordering  and  Purchasing 

Supplies;  together  with  valuable  tables  useful  in  Railroad  Construction. 

Pricef  $2,o0. 


.  December  27,  1889. 
QEALED  PROPOSALS  will  be  received 
O  at  the  office  of  i  he  Supervising  Archi- 
tect, Treasury  Department,  Washington, 
D.  C,  until  2  o'clock  p.  M.,  on  the  28th 
day  of  January,  1890,  for  all  the  labor  and 
material  reipiired  to  fix  in  place  complete 
the  low-pressure,  return-circulation 
steam  heating  and  ventilation  apjiara- 
tiis,  incliKliiig  power  boiler  and  connec- 
tions, for  the  U.  S.  Post-Office,  stc,  build- 
ing at 

ST.  JOSEPH,  ino., 

in  accordance  with  the  drawings  and 
specification,  copies  of  which  may  be  had 
on  apiilication  at  this  office  and  the  office 
of  the  Superintendent. 

Each  bid  must  be  accompanied  by  a 
certified  check  for  $200.00. 

The  Department  will  reject  all  bids  re- 
ceived after  the  time  fixed  for  opening 
the  same  ;  also  bids  which  do  not  comply 
strictly  with  all  the  requirements  of  this 
invitation. 

James  H.  Windrim, 

Supervisin g  A rchitect. 


WORKSHUP  RECEIPTS,  for  the  use  of  Manu- 
facturers, Mechanics  and  Scientilic  Amateurs. 
First,  second,  third  and  fourth  series,  each  con- 
taining about  450  pages,  with  illustrations, 
crown  octavo,  cloth.    Price,  83.00  each. 


December  2i;,  1?8«. 

SEALED  PROPOSALS  will  be  received 
at  the  office  of  the  Supervising  .Archi- 
tect, Tre;<snry  Dei  artmeiit,  Waiiliinglon. 
iD.C,  until  2  o'clcck  P.   M..  on  the  22d 
!  day  of  January.  1X90.  for  all  the  la»>or  and 
i  materials  re<niireil  for  the  glass  ceiling 
over  Post-Ofifice  working  roonw  of  th«j 
U  S.   Court  House,    Po8t-f)ffice,  etc., 
building  at 

E.OCISVILE.K,  KY., 

inducing  the  iron,  gla.ss,  wood  and  cf.pper 
work,  in  strict  accordance  with  the  draw- 
ings and  specification, copies  of  which  may 
be  had  on  application  at  this  office  or  the 
oflice  of  the  Superintendent. 

Each  bid  must  he  accompanied  by  a 
certified  check  for  $100.00. 

The  Department  will  reje<-t  all  bids  re- 
ceived after  the  time  fixed  for  opening  the 
I  same;  also    bids  which  do  not  comply 
I  strictly  with  all  the  requirements  of  I  his 
I  invitation. 

James  H.  Wi.ndkim. 

Supervising  Architect. 

!  ENGINELK.S'  HAND-HOOK.— Heed's  Engineer'* 
!  Hand-Book  to  the  I>jcal  Board  ExamiiiatioDk. 
I  revised  by  W.  H.  Thorn.  Ulh  edition,  revised 
and  enlarged,  with  260  dia^ams  and  36  lari'e 
j     plates.   Crown,  8vo,  cloth   |;..'0 


ENGINEER  AND  MACHINISTS'  POCKET-BOOK,  I 
Containing  Mensuration  of  Surfaces  and  Solids, 
Strength  of  Materials,  Water  Wheels,  Hydrau-  I 
lies.  Pneumatics,  etc.,  Steam  and  the  Steam 
Engine,  Combustion,  Water,  Fuel,  Tables  of  the 
Weight  of  Metals,  Pipes,  etc.,  by  Charles  H.  i 
Haswell,  12mo,  roan  tuck,  new  edition,  enlarged. 
 4.00 


A  CATECHISM  OF  THE  STEAM  ENCilNE  in  its 
various  applications  in  the  Arts,  to  which  i.^;  now 
added  a  chapter  on  air  and  gas  engines,  and 
another  devoted  to  useful  rules,  tables,  and 
memoranda.  By  John  Bourne,  C.  E.  New  edi 
tion,  much  enlarged  and  mostly  re-written. 
Illustrated  with  212  woodcut.s,  for  the  most  part 
new  in  this  edition.    12mo.  cloth,  D.  A  S2.ti0 


SUBSCRIPTION  BLANK. 

.tfessrs.  EGBERT  P.  WATSON  &  SON,  150  Nassau  St..  N.  Y. 

Enclosed  please  find  |2.00.  Please  send  to  my  address  The  Enoineek  for  ont  y  ar 
from  

Sign  Name  and  Address  i^ery  plainly  and  always  give  your  house  number  irhen 

possible.   


ENGINEER'S  LOG  BOOK  Manual  of  Screw  Cutting. 


(W  TO  GO  IN  BREAST  POCKET.-^a 

Being'  a  ro<'ur<l  ol'  daily  riiiiM  lor  one 
year,  ruled  tor  all  lemperaHires,  |irei«k- 
ures,  revolutions,  piHton  Kpeetl,  ter- 
iniiials,  Iiot  well  teiii|ieralureK,  liiel 
burned,  aMliON  and  wahlew,  oil  uned, 
dol'ect.K,  repairM,  and  reniarliit. 

Price,  One  Dollar  by  Mail. 

EGBERT  P.  WATSON  &  SON,  N.  Y. 


Bt  D  E.  MACt'.\KTHV. 

Containing  full  information  for  ihe  practical 
man,  comprised  in  simple  rules  by  which  any  man 
can  cut  any  thread  or  fractional  thread,  oD  any 
engine  lathe  that  has  a  full  s«t  of  gears.  Price  S 
cents.— mailed  free. 

E.  P.  WATSON  A  SON,  I-tO  Nassau  St..  New  Yoi  V. 

THE  COMPLETE  PRACTICAL  MACHINIST,  en  - 
bracing  loathe  Work.  Vice  Work.  l)rill.«and  Dni'- 
ing.  Taps  and  Die.-.  Hardening  and  Teniperini, 
the  Making  and  t'se  of  Tools,  etc..  etc..  by  Jo6bua 
Rose  Illustrated  bv  1.30  engravings,  crown  8vu, 
cloth  


The  COLCAN  LUBRICATING  BALL  for  all  Steam  Engines,  ""^  'Sfafiona,, 


This  is  a  detergent  chemical  coin[)Ound  for  cleansing  and  lubricating 
of  any  kind,  and  needs  no  attention.  It  reduces  the  cost  uf  luliricai  ion 
condenser.  Its  function  is  to  cut  and  dissipate  all  traces  of  previous 
reduces  friciiou,  and  is  cheap  in  first  cost.     These  assertions  are  fully 

BALL  in  mercantile 

E.  S.  .lAFFRAV  &  CO. 


PEOPLE'S  LINE  OF  STEAMERS,  Pier  J6,  Ka.st  River, 
COLQAN  M'F'Q  Co.,  234  West  fct.  New  York,  May  21,  ISSS. 

Gentlkmen:— For  the  past  two  months. I  have  been  using  your  Lubricat- 
ing Balls  upon  our  steamer  "  Rosedale."  and  we  have  been  making  13i 
miles  uer  dav,  using  but  two  of  them  each  day,  and  1  can  sny  tlial 
in  alf  of  niy  I'ovty  years'  experience  have  never  found  its 
eaiial  as  a  cylinder  lubricator.      Yours  very  truly. 

HENRY  LAWRt.NCE,  Cliicf  Engineer  People's  Line. 

OLO  DOMINION  STEAMSHIP  COMPANY. 

New  York,  May  Ist,  1883. 
Gents  ;— In  answer  to  your  inquiry  as  to  how  1  liked  your  I.uV)rlcatlng 
Balls  for  lubricatim;  the  valves  and  cylliuU>r.s  of  our  coinpoiiiul  ami  other 
eUKlues,  I  am  iileased  to  say,  after  a  trial  of  live  montlis  on  the  stt  aiii^hii) 
"Roanoke."  and  two  months  each  of  the  steamships  •■  (iu.vaiulottc," 
"  Bresikwater,"  and  "  Richmond,"  that  It  ha.s  given  entire  saiistactlon. 
We  use  two  Balls  an  hour  In  the  large  engines.  Ucveloplng  i,4.l  i  lior.se 
power,  and  one  Ball  per  hour  iu  th-^  small  engines,  developing  ot^i  horse 
power.  We  tlud  the  valve  and  cylinder  surfaces  wearing  nuu  h  smoother 
and  the  friction  greatly  reduced.  The  surface  coiuU-nscrs  and  hollers  are 
antlrely  free  from  the  tllthy  gre:vse  that  collected  In  them  when  we  used 
Cylinder  Oil.  I  take  great  pleasure  iu  rcconimeiullng  your  Lubricating 
Balls  to  all  parties  who  want  a  good  luhrlcator  for  thelx  valves  and  eylin 
ders  without  having  the  tllthy  grease  collect  In  their  condensers  and 
boilers.  Very  respectfully.  GEORGE  V.  SLO.\T, 

Supt.  Engineer  Old  Dominion  Steamship  Co., 
Pier  26  iNew  No.),  North  River. 
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lie   COLtiAN    Ll'HlUt  ATlNfi 

and  iiav  al  slcaiiu-rs. 

>ew  York,  L4tndoii. 

.Nolttngliimi, 
Glasgow,  Paris, 
Manchester. 


CoLOAN  Mfg.  Co. 

GENTLEME.V :— In  reference  to  your  Patent  I.ul>rl,'atlng  Kall.s.  1  have 


used  thtni  on  board  the  steam  Yacht  •  straiiiii-r, "  and  found  them  to  be 
all  you  claimed  for  them.  I  have  u.sed  ihc  Lest  cyllndi  r  olN  In  the  mar- 
ket. *"ut  owing  tt>  the  steam  being  superheated  at  5  lbs.  pressure,  1  hail  a 
good  deal  of  trouble  to  keep  the  valve  face  la  order  till  I  commeueol  to 
use  the  Kails,  after  which  1  had  no  further  use  for  nil.  and  also  niv  l)ollers 

are  free  from  grease  and  dirt,  and  I  may  state  they  are  cheaper  than  oil  Iu  I  expenditure  to  oue  tiall  per  hour 
direct  cost    I  take  pleasure  In  recommending  them  to  any  jierson  re<iulr 
Ing  a  good  internal  lubricant  Yours  trulv. 

.loH.S  R  a>MONI). 
Nkw  York.  Dec.  2i  th.  IS'S.         chief  Engineer  steam  Yt  cht  •  htr^neer. 


t  .  S.  LKVEM'E  MARINE, 
STiLvxirJt  Dextkk. 

NEwrMHT,  R.  I.,  June  lltb,  IS  •. 
I.nl  ri.-atlni:  KalU  for  tlirfw 
<^e  great  pimure 


GE-XTLEMEN  :— .\rter  having  used  ; 
nionib!).  un.<ollclle<l  and  us  an  act  of  ." 
In  stating  they  have  »v»rke<l  to  my  ei  ' 

1  tlnd  t  e  wearing  ^urfai-es  of  iht 
proM  d.  con.se<)ueutly  the  frlcil  .u  niu> 

The  tlr>t  ne  nth  I  u.'^l  two  balls  per  hour;  I  gradually  reduced  tht 


verj-  niucn  Ini 
reducwi. 


i~lng  them  In  the  cylinder  of 


These  are  only  a  few  out  of  many  similar  which  we  shall  be  pleased  to 


They  work  eiiunlly  a*  w^ll. 
the  circulating  engine  runnliiK'  ■ 
I  c<'»utliiue  the  use  i^f 

uu  I  them  to  be  superior  to  air 
I  '  D  ht  most  econ<  nilcal. 

I  will  also  state  the  condition  of  the  lx>Uer  now  Is  so  much  tmprored 


.  atlng  Bait's  because  I  have 
.lit  1  have  used  In  the  cy Under, 


send  on  application.  -  ,  - 

H'e  Guarajifee  that  our  Patent  Luttricating  Balls  iHll  do  exactly  I  that  It  Is  a  pleasure  for  nie  to  go  In  It,  while  such  was  not  tbe  ctue  before 


vrhat  the  above  Certificates  soj/  they  iciU,  or  ue  tcill  le/unti 
the  Moiiry 

Send  for  .-lioiilar  lo 

COLCAN  MFC.  CO., 

234    AVGST   STKKE'r,  NEW  VOBK. 


I  used  your  Lubricating  Balls :  consequently,  tbey  are  all  yoo  claim  for 

them. 

Very  respectfully, 

X.  T.  CHEVERS, 

I  CUef  Engineer.  U.  S.  K.  X 

To  CCLQ.IN  .Mi.xrFiCTTBrNO  Co.. 

.So.  Z.:*  West.  cor.  Beach  St.,  N»w  York,  N.  V. 


THIS   PAPER   CIRCULATE8   ALL   OVER   THE    UMTED  STATES, 


THE  ENGINEER. 


ompound  and  Triple 
Expansion  Engines, 

For  Steam  Yachts  and  liauiiclie.s. 

Estimates  furnished  on  appl  cat'on. 

RILEY  &  COWLEY, 

MACHINISTS  AND  ENGINEERS, 
Richard  &,  Bowne  Sts-, 


Brooklyn,  N.  Y. 
TeleplioiK'— 34  7. 


SHIl'BriLDING.— Modern  Shipbuilding,  and  th« 
Men  eni;aL,'cd  in  it  ;  a  review  of  recent  Progress 
in  Steainsliip  Design  and  Construction,  togethei 
with  descriptions  of  notable  shipyards  and  sta- 
tistics of  work  done  in  the  principal  building 
districts.  By  David  Pollock,  Naval  Architect, 
with  Portraits  and  Biographical  Notes  of  Emi- 
nent Shipowners,  shipbuilders,  Engineers,  and 
Naval  Architects,  also  views  of  notable  Ships. 
Demy  8vo,  handsomel.y  bound  in  cloth  $3.00 

STEAM  ENGINE.— A  Pocket-Book  of  Practical 
Rules  for  the  Proportions  of  Modern  Engines 
and  Boilers  for  Land  and  Marine  purposes,  by 
N.  P.  Burgh.  Details  of  High-Pressure  Engine, 
Beam  Engine,  Condensing,  Marine  Screw  En- 
gines, Oscillating  Engines,  Valves,  etc.,  Laud 
and  Marine  Boilers,  Proportions  of  Engines  pro- 
duced by  the  rules,  Proportions  of  Boilers,  etc. 
33mo,  roan  |1  go 

MODF  Eli  PRACTICE  of  American  Machinists  and 
Engineers.  By  Egbert  P.  Watson.  This  is  a 
work  which  gives  full  illustration  of  all  the  drills 
and  cutting  tools  generally  used  in  machine 
shops,  together  with  shop  practice  in  various 
cities,  shop  economies,  etc.,  etc.,  together  with 
brief  treatises  and  hints  for  the  management  of 
steam  boilers.  Its  title  is  somewhat  misleading: 
it  was  modern  when  written  in  1866,  but  it  still 
has  a  wide  sale,  and  is  regarded  as  a  standard 
Work  $2.E0 


PUMP  MAKING.— A  Practical  Hand  Book  on 
Pump  Construction,  by  Philip  R.  Bjorling, p/a/es 

crown  8vo,  cloth   SLol 

Contents. — Principle  of  the  Action  of  a  Pump  : 
Classification  of  humps  ;  Deseriptinn  of  variou."- 
<'lasses  of  lumps;  Remarks  on  Designing; 
I'nmps  :  Materials  Pumps  should  be  made  of  for 
d  illcieiil  kinds  of  Liquids;  Description  of  vari, 
uus  classes  of  Pump-valves  ;  Materials  Pump- 
valves  should  be  made  of  for  different  kinds  of 
Liquids  ;  Various  Classes  of  Pump-buckets  ; 
On  designing  Punip-bu'ckets  ;  Various  classes  of 
Pump-pistons  ;  Cup-leathers  ;  Air-vessels;  Rules 
and  Formulas,  etc.,  etc. 

A  TREATISE  ON  THE  USE  OF  BELTING  FOE 
THE  TRANSMISSION  OF  POWER,  with  numer 
ous  illustrations  of  actual  methods  of  arrangint 
main  driving  and  quarter  twist  belts,  and  of  belt 
fastenings.  Examples  and  rules  in  great  numbei 
for  exhibiting  and  calculating  the  size  and  driv 
ing  power  of  belts.  Bv  John  H.  Cooper.  M.E.$3.5( 

FIVE  HUNDRED  AND  SEVEN  MECHANICAI 
MOVEMENTS.  Embracing  all  those  which  are 
most  important  in  dynamics,  hydraulics,  hydro- 
statics, pneumatics,  steam-engines,  mill  and 
other  gearing,  presses,  horology,  and  miscella- 
neous machinery;  and  including  many  move 
men ts  never  before  published,  and  several  ol 
which  have  only  recently  come  into  use.  Bv 
Henry  T.  Brown   $1.0 


THE  LANE  &  BODLE'T 


DSO 


JARVIS  e.  EUSON 


No.  145 


Recording 


STEAM 
GAUGE. 


86  LiberiySt 
N.Y. 

"RtCORUS 
THE  PRESSURE 
DAY\N1CHT 


LE  COUNT'S  NEW  EXPANDING  MANDREL. 

(Patented  December  25, 1877.) 

If  You  will  Try  this  Tool  You  will  not 
Regret  the  Expense. 


AMATEUR'S  SIZE. 

Taking-  anything  from  %  to  1  inch  inclusive,  price  


.$6  00 


MACHINIST'S  SIZE. 

No.  1   1^  to  1    in.,  price   f  10  00 

No.  2   1    to  IJ^  in.,  price   14  00 

No.  3  .l^to3    in.,  price   18  00 

No.  4  (with  screws)  2    to  3    in.,  price   32  0  0 

No.  5    "         "   :3    to  4    in.,  price   44  00 


C.  W.  LE  COUNT,  South  Nor  walk,  Conn. 


Ftom  heavy  patterns  and  of  unexcelled 
workmanship- 

Steel  Boilers,  Feed  Water  Heaters, 
Shafting,  Pulleys  and  Gearing. 

THE  LANE  &  BODLEY  CO., 

267  to  275  Water  St., 
CINCINNATI,  O. 


The  only  Aiitomatic,  Adjusting,  Safety  Yalve  erer  produced. 

FOR  LOCOMOTIVES,  STATIONARY,  MARINE  AND 
PORTABLE  BOILERS. 

It  does  not  iiiTringc  on  the  patents  of  aviiy  valve  made. 

We  guarantee  all  parties  buying  or  using  them  protection 
against  all  siiils. 

Accepted  for  application  to  all  marine  boilers  by  the  board  of  Super 
vising  Inspectors  of  Steam  Vessels,  and  approved  by  the  Secretary  ol 
the  Treasury  at  Washington,  D.  C,  January,  " 

Approved,  and  its  adoption  recommended  on  U.S.  Naval  Steam 
ships,  April  1,  1885,  by  U.  S.  Naval  Board  of  lOxaminers. 


36  Chardoii  Street,  Boston,  Mass, 

Send  for  I^rice  T.i^t. 


NEW  YORK  BELTING  &  PACKING  COMPANY, 


JOHN  H.  CHEEVEK,  Treasurer 
J.  D.  CHEEVER,  Deputy  Treasurer. 


15  PARK  ROW,  NEW  YORK. 

Oldest  and  Largest  Maimractnrers  in  tlie  World 


Adapted  to  Mechanical  Purposes. 

RUBBER  BELTING, 
RUBBER  PACKING, 

RUBBER  HOSE, 
Rubber  Mats,  Matting:s  ^  Stair  Treads. 


E^TRA  Steam  Hosb. 


EXTRA  RUBBER  &  COTTON  HOSE. 

Circular  Woven  Seamless  Antiseptic  Ul'lt- 
BEK-L,I1\B»  'CABLE'  HOSK  and  'TEST' 
HOSE,  for  the  use  of  Steam  Engines,  Force 
Pumps,  Rolling  Mills,  Iron  Works,  Factories,  etc. 
Woven  in  a  superior  manner  to  insure  Wear, 
Compactness  and  Durability. 

SOLID  VULCANITE  EMERY  WHEELS. 


Emery  Grindci 


SAW  oiminERS. 


AUlOMATfC  ENGINES, 

Return  Flue, 
Portable  &  Upright  Boilers 
1 ,  3  and  6  h.  p. 

Send  for  photo  and  price  list. 
F.  J.  CUISTIS, 

Spenccrport,  N.Y. 


SHIPBUILDING.— The  Power  and  Speed  of  Steam 
Vessels  calculated  by  Rules  adapted  for  Vessels 
of  all  types.  By  William  Bury,  M  I.M.E.,  Con- 
sulting Marine  Engineer,  with  diagrams,  small 
4to,  sewn     $1.40 


Key-Seating  Machines 
and  20  in.  Drills 

A  SPECIALTY. 
SEND   FOR  LIST  OF 

New  aniSeconfl-HaBd 


LatIie8,Planers,  Drills, 

r  anything  in  Machinists 
Tools  or  Supplies. 

W.  p.  DAVIS, 

RoohcKlcr,  N.  Y. 

Works  at  North  Bloomfield. 


Chesapeake  Drv  Dock  and  Construction  Co., 

(ON  U.A.MPTON  ROADS.) 

Equipped  vvitli  a  Simpson'.^  Rasiii  Dry  Doclc,  capable  of  docking  a  vessel  600 
feet  Ions,  drawing  25  feet  of  water,  at  any  stage  of  tiie  tide. 
Repairs  made  promptly  and  at  reasonable  rates. 

SHIP  AND    ENGINE  BUILDERS. 

For  estimates  and  further  particulars,  address 
C.  B.  ORCUTT,  Pres't,  No.  1  Broadway,  New  York. 


Vulcanized  Fibre  Valves. 

For  Air,  Circulating,  Feed  &  Bilge  Pumps. 

Far  Superior  to  India  Rubber  or  any  other  ma- 
terial, at  one-half  the  cost. 


VULCANIZED  FIBRE  CO., 

New  York  Office,  14  Dey  St.,      Wilmington,  Del. 


PORTABLE  INDUSTRIAL  LIGHT  FROM  OIL  UP  TO  2000  . 


LE 
U. 


THE 


i  i 


WELLS  LIGHT 


WALLWORK  &  WELLS'  PATENIS  (Registered  Title.) 

NO  EN(aM:!      NO  BOILKK!      NO  COMPKESSOU  ! 
NO  CONNECTIONS!     NO  ll.VHO  SHA1)0»  ! 
NO  UAN(iEI{  !     NO  SL'K.VV  ! 

iOOO  SOLD  IN  4  MONTHS. 

For  Engineers,  Conlrictors,  Ship  Yards,  Bailroads,  Docks, 
Dredt;ers,  Mines,  Collieries,  and  all  places  where 
portable  powerful  outside  light  is  required. 

MEDALS  .-\T  PARIS  &•  HAMBURG  '89. 

KFEGAN  &  HAIPIN,  "^^^vX." 

Sole  Manufacturers  for  the  U.  S. 
GOOD  FIRMS  WANTED  FOR  DISTRICT  AGEXTS. 


THIS   PAPER   CIRCULATES    ALL    OVER  THE    UNITED  STATES. 


New  Series,  1883,  1888.    Vol.  XIX.  No. 
Ninth  Year  of  Publication. 

steam  engineering,  applied 


$2.00  PER  Annum.  -  Single  Copies,  8  Cents. 

January  189o. 

MECHANICS,  AND   THE  ALLIED  ARTS. 


THE  WORTHINGTON  INDEPENDENT  CON- 
DENSER. 

IN  CONNECTION  WITH  SURFACE  CONDENSERS   AS  AIR 
AND  CIRCULATOR  COMBINED. 

In  surface  condensation  two  objects  ai-e  in  vievy: 
one  to  obtaiti  the  beneiit  of  a  vacuum  on  the  main 
engine,  and  tlie  other  to  keep  the  water  of  licjuefac- 
tion  of  exhaust  steam  separate  from  tlie  cooling 
water,  so  that  it  can  be  used  in  the  boiler.s.  The  re- 
use of  this  pure  (distilled)  water  in  the  boilers  as- 
sures freedom  from  incrustation,  or  deposition  of 
salts  on  the  heating  surfaces.  For  this  reason,  sea- 
going steamers  have  adopted  this  method  of  con- 
densation almost  exclusively.  It  does  away  also  with 
the  necessity  of  carrying  fresh  water  in  tanks  for  the 
boiler  supply.  In  connection  with  stationary  steam 
engineering,  the  difficulty  sometimes  experienced  in 
getting  pure  water  has  led  to  the  introduc- 
tion of  the  surface  condenser  on  land  to  some 
extent.  The  operation  of  this  condenser  is 
as  follows:  By  means  of  a  pump,  cold  water 
of  any  purity  is  circulated  on  one  side  of  a  series 
of  thin  copper  or  brass  tubes  of  small  diameter 


pipe  at  the  top  of  the  surface  condenser  through  the 
valve  A  directly  around  the  tubes.  Througli  these 
tubes  sea  water  from  the  sea-cock  is  being  circalate<l 
by  the  j)ump  V  by  i)ipes  E,  G  and  /.  Tlie  quantity 
of  water  is  regulated  by  injection  valve  D. 
The  condensed  steam  water  falls  to  the  bottom  of  ves- 
sel //,  and  into  the  hot  well  A',  from  which  it  is 
lakeri,  and  supi)li('d  to  the  boilers.  A  boiler  feed 
pump  is  recpiired  where  air  and  circulating  i)umps 
are  employed,  as  well  as  with  the  independent  <.-on- 
denser  now  illustrated.  Air  and  uncondensable 
vapor  that  become  sejjarated  from  the  steam  when 
it  is  li<iuetied,  would  accumulate  were  it  not  for  the 
inducing  action  that  takes  jdace  in  the  c^ne  A'  of  the 
independent  condenser.  The  sjjraying  water  enter- 
ing by  pipe  E  maintains  the  vacuum  by  entrapping 
the  air  which  is  conveyed  from  the  hot  well  K  by 
pipe  M  to  the  cone  iV.  Tlie  air,  thoroughly  mingled 
with  the  water,  falls  into  the  pump,  and  after 
passing  through  the  tubes  of  surface  condenser 
H,  is  discharged  overboard  by  pipe  /.  The 
small    vapor     pipe  is    provided    with  a 

check  valve  R,  as  shown,  which  would  pre- 
vent   the   circulating  water    from    entering  the 


by  simply  closing  the  valves  A,  Cand  O,  and  open- 
ing valves  B  and  the  apjiaratus  may  be  converted 
into  a  jet  condenser.  The  exhaust  steam,  by  (lasH- 
ing  valve enters  the  independent  condenser,  and 
is  condensed  by  direct  contact  with  the  cooling 
water,  and  the  vacuum  is  produced  in  the  ordinary 
way.  The  boiler  feed  water,  which  will  be  B<?a 
water  in  this  case,   may  be  taken   from  tlie  pipe 

G,  tlie  small  i)ip«  and  valve  P,  the  connection 
with  the  hot  well,  via  valve  O,  being  clo.sed. 
The  surface  condenser  may  be  completely  sepa- 
rated and  rendered  accessible  for  examination 
by  closing  valves  .S'  and  Kal.so,  and  opening  valve 
T.  For  steam  canal  boats  and  yachts,  a  very  com- 
pact, and  at  the  .same  time  easily  accessible  combi- 
nation, has  been  devised.  This  combination  of  air 
and  circulating  pump  can  be  applied  to  any  of  the 
well-known  forms  of  surface  condenaers.  Addresa 

H.  K.  Worthington,  New  York. 

  •      •  — 

THE  OVERHAULER. 

Recently  a  per.son  applied  for  a  situation 
as  an  engineer.    He  was  asked  for  hi.s  cre- 


set  in  a  closed  vessel.  The  exhaust  steam  from  the 
main  engine  is  brought  in  contact  with  the  other 
side  of  tlie  tubes.  The  steam  being  instantly  con- 
densed, falls  as  water  to  the  bottom  of  the  vessel, 
from  which  it  (together  vv  ith  the  air  and  uncon- 
densable vapor)  is  removed  by  tlie  air  pump.  This 
pump  delivers  into  a  hot  well,  and  from  this  hot 
well  the  pure  water  is  forced  into  the  boiler  in  the 
usual  way.  Sometimes  the  surface  condenser  on 
small  boats  is  so  arranged  that  the  motion  of  the 
boat  will  cause  the  circulation  of  the  cold  sea  water. 
The  efficiency  of  this  plan  is  destroyed  when  the  boat 
stops,  and  weeds  and  mud  often  entirely  prevent  the 
circulation.  In  connection  with  surface  condensers, 
the  Worthington  independent  condenser  has  a  Held 
of  usefulness  that  is  at  once  apparent  to  those  who 
will  consider  its  functions.  It  performs  the 
duty  of  two  distinct  i)umps,  the  air  pump  and  circu- 
lating pump.  It  produces  a  high  vacuum,  and 
causes  a  positive  movement  of  the  cooling  water. 
By  its  use,  derangement  of  the  surface  condenser 
does  not  deprive  the  engine  of  vacuum,  as  the  inde- 
pendent condenser  can  be  used  as  a  jet  condenser 
for  the  time  being.  The  fact  that  one  pump  is  dis- 
pensed with  should  commend  the  arrangement  to 
engineers.  The  manner  of  attaching  the  Worthing- 
ton independent  condenser  is  shown  herewith.  The 
exhaust  from  the  engine  is  conveyed  by  the  large 


pipe,  and  thus  flooding  the  hot  well  and  surface  con- 
denser with  impure  water,  if,  through  any  failure 
on  the  part  of  the  pump  F,  the  water  should  rise  in 
the  condenser  N.  An  equivalent  water  check  for 
this  jiurpose  may  be  formed  by  causing  the  pijte  iV, 
as  indicated  by  dotted  lines,  to  extend  to  such  a 
height,  say  thirty  feet,  above  the  surface  of  the 
water  supply,  so  that  the  vacuum  formed  in  the 
surface  condenser  will  not  be  suHicient  to  cause  the 
water  to  rise,  and  thus  reach  the  hot  well.  Such  a 
precaution  need  not  be  taken  when  the  engine  is 
arranged  to  run  jet  condensing,  as  in  this  latter 
case  it  is  not  possible  for  the  water  to  get  back 
to  the  exhaust  pipe,  because  the  volume  of  steam 
that  accumulates  when  the  spray  pipe  becomes 
submerged  and  condensation  ceases,  in- 
stantly destroys  the  vacuum  and  blows  the 
water  out  through  the  pump'  and  discharge 
jiijie.  In  addition  to  the  saving  of  one  pump 
in  connection  with  tlie  surface  condenser,  this 
combination  provides  a  jet  condenser,  which  can  be 
used  whenever  it  is  necessary  to  suspend  the  opera- 
tion of  the  surface  condenser  for  cleaning  or  repairs, 
or  any  other  reason.  As  the  whole  apparatus  is  in- 
dependent in  its  action  from  the  main  engine,  the 
condenser  pump,  which  controls  it  all,  is  easily  regu- 
lated to  exactly  suit  the  reijuiremeiits.  In  case  of 
derangement  of  any  part  of  the  surface  condenser, 


dentials  He  produced  quantities  of  these, 
showing  that  he  was  (by  them)  an  engineer. 
He  was  engaged,  and  the  superintendent  of 
the  works  said  to  hiiu: 

"  We  are  going  to  lay  up  for  a  week  and 
overhaul  the  shop,  you  had  better  overliaul 
the  engine,  too,  meanwhile." 

All  riglit,"  said  tlie  man,  and  away  he 
went. 

In  the  afternoon  lie  came  back  and 
told  the  superintendent  the  engine  was 
all  overhauled,  and  what  should  he  do 
next  ? 

The  superititendent  looked  at  the  man  a 
inimite,  and  tlion  went  to  the  engine-room. 
There  hiid  .several  membei-s  of  the  engine  on 
the  lloor,  and  around  the  room  in  various 
attitudes  of  dejection  and  despair,  or  as 
much  so  as  valves  and  pistons  can  ex- 
press. 

"  The  ne.xt  thing  you  can  do,"  said  the 
supeiintenilent,  "is  to  clear  right  out  of  this 
as  soon  as  possible." 
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BOILER  MAKING.   No.  31. 

By  John  Cook. 
In  a  former  paper  I  said  it  would  be  a 
g'ood  thing-  if  someone  would  get  up  a  book 
with  rules  in  simple  arithmetic,  and  explain 
how  the}'  were  done,  to  get  the  distances  for 
rivets,  staj^-bolts,  and  braces  for  different 
pressures,  in  various  sizes  and  st3'les  of  boil- 
ers. Not  wishing  to  pose  as  a  Solpn  myself, 
I  will  give  a  few  of  Haswell's  rules  simpli- 
fied, as  I  un- 
derstand 
them.  He 
says  that  for 
plates  up  to 
.4375"  in 
thickness, 
I  which  means 
'  T^ths,  F  is  a 
factor  which 
is  95.  All 
over  yVths, 
the  factor  is 
105  for  stay- 
bolts,  screw- 
ed and  riveted  over.  Suppose  we  want  a  boiler 
of  the  locomotive  type,  to  stand  150  lbs.  of 
steam,  working  pressure,  made  of  f "  iron  or 
steel,  it  don't  matter  which  in  this  case,  for 
all  depends  on  the  bolts.  Thickness  of 
plate  being  fths  is  equal  to  Sy^vths.  The 
square  of  this  is  f-fths,  and  36  multiplied  by 
95  (the  constant)  gives  2,420,  which  divided 
by  150,  the  pressure  carried,  leaves  16.  The 
greatest  square  in  16  is  16,  and  the  root  of 
this  is  4,  so  that  the  distance  between  centers 
of  staybolts  is  4  inches  for  a  boiler  to  carry 
150  lbs.  of  steam.  Tlien: 

36 

95 

180 
224 

150)2420(16/4 
150  16 

920 
900 

20 

I  think  this  will  be  plain  enough  for  a 
good  many  of  those  that  can't  understand 
the  rules  as  given  in  the  book. 

To  find  the  area  of  staybolt  is  not  of 
much  use,as  most  all  boiler  makers  use  |  in. 
staybolts.  That  is  rather  below  the  right 
size. 

The  rule  is  to  multiply  the  distance  be- 
tween centers,  or  pitch  of  bolts,  by  the 
square  root  of  the  pressure,  and  divide  by 
72  ;  the  product  is  the  area  of  bolt  wanted. 
Say  the  pressure  is  150  lbs.,  and  the  dis- 
tance between  centers  of  bolts  is  4  inches, 
then  the  square  root  of  150  is  12.24+,  and 
that  multiplied  by  four  gives  us  about  ||ths; 
1"  staybolts  would  be  right. 

12.24  + 
4 


72  )  4896  (  68  =  area. 
432 

576 
576 

In  getting  the  distance  for  braces  for  sta- 
tionary or  portable  boilers  it  is  generally 
done  b}'  the  "  rule  of  guess."  In  some  boil- 
ers you  will  find  on  the  same  head  the  braces 
put  some  5^"  apart,  and  others  9|"  and 
even  12"  apart.  I  call  that  material  thrown 
away.  Bi^aces  should  be  set  as  carefully 
as  staybolts,  and  in  any  boiler  that  carries 
80  lbs.  of  steam  the  braces  on  heads 
should  never  be  more  than  7"  apait;  the 
shanks  of  them  not  less  than  1"  round 
iron.  To  illustrate  this,  suppose  we  have 
a  boiler  48"  diameter,  with  forty-six  tubes, 
3"  diam.,  with  man-hole  under  the  tubes. 
The  tops  of  the  tubes  will  be  8"  above  center 
of  boiler,  and  they  are  good  (as  staj'^s)  for 
2"  above  themselves.  From  thence  we 
start  to  get  the  area  of  segment  (or  ex- 
posed surface)  to  calculate  how  many 
braces  we  require.    The  rule  is  this  : 

To  the  chord  of  the  arc  we  add  the  chord 
of  half  the  arc  and  one- third  of  it,  and  mul- 


tiply the  sum  by  the  versed  sine;  that  sum 
by  .40426,  which  gives  us  four  hundred  and 
twenty-four  and  a  half  square  inches  of  area 
in  the  segment.  Now,  if  we  allow  47^  square 
inches  to  each  bi-ace  to  hold,  it  will  give  us 
nine  braces  6  J"  apart. 

Perhaps  it  would  do  no  harm  to  give  a  few 
of  Lloyd's  rules  for  getting  the  strength  of 
joints  and  rivets,  and  explaining  them  so  that 
they  can  be  understood  by  all.  One  formu- 
la is  as  follows:  hl^=  Pj  f  represents  thick- 
ness of  plate;  J  a  percent  of  joint,  C  a  con- 
stant; D,  diameter  of  shell;  F,  the  pressure 
in  pounds. 

.3125  =  thickness  of  f^plate. 
6  =  per  cent,  of  joint, 

18750 

200  =  constant  for  %  pi. 
  and  under. 


Diameter  of  shell  = 'i8)3150000{78.125  =  pressure;  say 
336  78  lbs. 

890 
384 


60 
48 

120 


240 
240 

To  get  the  thickness  of  plate  for  a  given 
pressure  the  formula  is:-§;^=t;  which 
means  to  multiply  the  pressure  by  the 
diameter  and  divided  by  the  sum  of  the  con- 
stant multiplied  by  the  per  cent. 
78.125  =  pressure. 
48   -  diameter. 


200  625000 
6  312500 


1200  )  3750.000  ( 
3600 

1500 
1200 

3000 
2400 

6000 
6000 


.3125  =  thickness  of  plate. 


43 

24 
8 

75 
14 

300 

75 

1050 
.40426 

6300 
2100 
4200 
4200 


424.47300 

I  think  if  boiler  makers  would  studj^  the 
rules  given  in  text-books  it  would  be  a  good 
thing  for  them  and  the  public. 

(To  be  continued.) 

PECULIAR  PUPPET  VALVES. 

The  puppet  valve  (so-called  because  it  pops 
up  like  a  puppet  in  a  show)  is  regarded  with 
special  favor  in  this  country,  because  it  has 
so  many  good  qualities.  It  is  cheap  to  make, 
easy  to  handle  and  operate  (when  of  the 
double  disk  type),  and  has  been  so  long  in 
use  that  it  seems  indigenous — or  belonging 
to  the  country — but  it  is  not  an  American 
invention;  it  is  one  of  the  earliest  forms  of 
steam  valves.  As  made  by  American  en- 
gineers it  is  different  from  the  puppet  valve 
used  abroad.  Our  valves  of  this  kind  con- 
sist of  two  disks,  one  over  the  other,  the  bot- 
tom one  being  the  smallest  on  the  steam  side, 
so  as  to  admit  of  going  through  the  upper 
seat,  and  the  bottom  disk  the  largest  on  the 
bottom  side  of  the  exhaust  valve,  so  as  to 
keep  the  valve  tight  on  its  seat.  For  sea 
use  these  valves  are  made  of  brass,with  brass 
seats  in  ii^on  chests,  but  this  is  a  disadvan- 
tage which  has  never  been  remedied.  The 
two  metals  do  not  expand  equally,  and  the 
valves  ai-e  not  tight.  For  fresh  water  use 
on  the  Great  Lakes  the  valves  and  seats  are 
of  cast-iron,  and  no  trouble  is  found  in  mak- 
ing them  tight.  Another  disadvantage  witli 
the  usual  form  of  puppet  valve  is  the  great 
spaces  occupied  by  it,  which  require  to  be 
filled  with  live  steam.  This  increases  the 
clearance,  a  matter  which  it  is  desirable  to 


avoid.  The  valve  here  shown  is  that  used 
b3'  a  Swiss  firm  of  engineers,  the  Messrs. 
Sulzer  of  Winterthur,  and  seems  to  be  a 
modification  of  the  usual  form  of  puppet 
valve  in  many  respects.  It  might  be  said  to 
be  a  cross  between  the  piston  valve  and  the 
puppet  valve,  as  it  combines  the  features  of 
both  tj-pes.  There  are  no  disks,  but  the 
valve  admits  steam  from  the  inside,  and  the 
clearance  spaces  are  reduced  to  their  lowest 
terms.  The  balance  is  as  close  as  it  can  be, 
merely  the  difference  between  the  areas  of 
upper  and  lower  seats,  and  it  requires  the 
aid  of  a  spring  to  keep  them  down  and  make 


1 

them  close  quickly;  it  is  the  fault  of  ordinary 
puppet  valves  that  they  do  not  close  quickly 
unaided.  There  is  a  certain  interval  of  time 
between  releasing  them  and  reaching  the 
seat,  during  which  time  the  piston  has  trav- 
eled some  distance  farther  than  the  point  of 
actual  release  of  the  valve. 

It  will  be  seen  by  the  engraving  that  these 
valves  are  let  into  the  end  of  the  cylinder  so 
that  the  piston  clearance  is  very  small.  It  is 
asserted  that  sets  of  these  valves  have  been 
run  fourteen  years  without  being  re-ground, 
and  were  in  perfect  condition.  The  engrav- 
ings are  taken  from  the  London  Engineer. 

President  Johnson,  of  the  Edison  Com- 
pan3',  has  retired  from  the  management. 
He  saj's:  "  Just  why  I  retire  is  my  own 
afl"air.  I  will  say,  however,  that  I  shall  soon 
be  read}'  to  submit  to  the  public  something 
of  greater  importance  and  general  interest 
than  anj-thing  brought  out  for  years  in 
electrical  development.  I  have  found  a  com- 
plete solution  of  the  problem  of  safety  in 
electric  light  wires.  That  is  the  thing  that  I 
now  intend  to  bring  out.  "When  I  submit  it 
for  public  inspection  I  shall  be  read}'  to  prove 
that  all  danger  from  electric  wires  can  be 
removed.  I  think  that  is  well  worth  a  good 
share  of  niy  attention,  which  I  could  not 
give  to  it  if  I  were  bound  to  duties  that 
others  are  fitted  to  perform  capably." 

An  unknown  cynic  says  the  3'oung  man 
on  the  lookout  for  a  "soft  place,"  through 
a  dislike  for  honest  hard  work,  can  find  one 
under  his  hat. 
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ELECTRICAL  TERMS  IN  COMMON  USE. 

Now  that  so  much  discussion  is  g'oiiig  on  in 
the  papers  concerning- the  proposed  method 
of  execution  by  electricity,  we  are  constantly 
meeting-  with  the  words  "  ohm,"  ''ampere," 
"  volt,"  and  others,  the  meaning-  of  which 
are  not  familiar  to  us.  The  following-  deli- 
nitions  will  straighten  them  out  to  a  certain 
extent : 

Current.  A  current,  in  the  electrical 
sense,  means  a  flow  of  electric  force  through 
a  wire  or  some  other  conducting-  substance. 
A  continuous  current  is  one  which  flows  all 
the  time  in  one  direction.  An  alternating- 
current  is  one  which  flows  first  in  one  direc- 
tion and  then  in  another,  the  reversals  in 
direction  taking-  place  very  rapidly.  A 
Westinghouse  dynamo  gives  about  150 
reversals  a  second. 

Ampere.  Some  currents  of  electricity  are 
more  powerful  than  others,  and  it  is  custom- 
ary, in  speaking  of  their  intensities,  to  com- 
pare them  with  a  standard  current  called  an 
ampere.  An  ampere  is  of  such  a  strength 
that  it  will  decompose  5;^  grains  of  water 
per  hour.  The  name  comes  from  Ampere,  a 
celebrated  French  electrician. 

Dynamo.  This 
word  is  derived 
from  a  Greek  word 
meaning  "power." 
A  dynamo  is  a  ma- 
chine for  convert- 
ing mechanical 
energy  in  toelectric- 
ity. 

Resistance.  By 
this  word  is  meant 
the  opposition  that 
a  wire  or  other  con- 
ductor offers  to  the 
passage  of  a  cur- 
rent of  electricity. 
Thus  it  will  be  read- 
ily understood  that 
it  is  not  so  easy  to 
send  a  given  cur- 
rent of  electricity 
through  a  long  wire 
as  through  a  short 
one  ;  nor  through  a 
little  one  as  through 
a  big  one. 

Ohm.  This  is  the 
unit  of  electrical  re- 
sistance. Resist- 
ances are  compared 
with  one  another  by 
stating  how  many 
ohms  they  are  re- 
spectively equal  to. 
A  wire  of  pure  cop- 
per that  is  0.056  inch  in  diameter  and  100 
yards  long  offers  a  resistance  of  one  ohm 
to  the  passage  of  an  electrical  current.  The 
word  "ohm"  comes  from  the  name  of  a 
German  electrician — G.  S.  Ohm. 

Electromotive  Force.  By  this  is  meant 
the  electrical  pressure  that  a  battery  or  a 
dj'namo  can  get  up.  The  higher  this  elec- 
trical pressure  is  the  greater  is  the  current 
that  the  dynamo  or  battery  can  send  through 
a  given  resistance. 

Volt.  The  volt  is  the  unit  used  in  esti- 
mating electrical  pressures.  An  ordinary 
Daniell's  cell — or  a  cell  of  gravity  battery, 
such  as  is  used  in  telegraphing — is  capable 
of  giving  an  electrical  pressure  of  almost 
exactly  one  volt.  The  pressure  (or  electro- 
motive force)  giving  by  dynamos  varies 
greatlj^  with  the  style  of  machine  and  the 
speed  at  which  it  is  run.  Edison  dynamos 
give  about  110  volts,  and  Westinghouse 
dynamos  about  1,000  volts.  The  word 
"volt"  is  taken  from  the  name  of  an  earl}' 
Italian  experimenter — Volta. 

Electrode.  This  term  is  used  rather 
loosely,  and  may  be  considei'ed  to  mean  the 
same  as  the  pole  of  a  batteiy  or  a  dynamo. 
Oftentimes  it  stands  for  the  metal  plates 
or  wet  sponges  that  are  connected  to  the 
poles  of  the  battery  or  dynamo  and  appUed 
to  the  person  under  ti'eatment. 


Wlieatstone'.H  Bridge.  This  is  an  instru- 
ment devised  by  Wheatstone,  an  English 
electrician,  for  measuring  resistances. 

The  confusion  that  exists  in  the  public 
mind  in  connection  with  these  electrical 
terms  comes  not  only  from  tiieir  newness  but 
also  from  the  unintelligent  way  in  which 
newspaper  reporters  and  even  editors  use 
them.  Thus  an  article  lying  before  us 
at  the  present  moment,  whicli  professes  to 
straighten  out  some  of  the  crookedness 
associated  with  them,  contains  numerous 
references  to  currents  of  such  and  such  a 
number  of  volts — expressions  that  are  (luite 
meaningless,  since  currents  cannot  be 
measured  in  volts.  Resistances  are 
measured  in  ohms;  currents  are  measured 
in  amperes;  electromotive  forces  (in  other 
words,  electrical  pressures)  are  measured 
in  volts.  When  we  read  about  "1,000  volts 
of  an  alternating  current"  being  fatal  to  life, 
we  must  understand  that  what  the  writer 
meant  to  say  was  that  "the  current  of 
electricity  that  will  be  caused  to  flow 
through  the  human  body  by  an  alternating 
electrical  pressure  of  1,000  volts"  is  fatal  to 
life. — The  Locomotive. 


ELECTRIC  METERS. 

House  mains  receive  tlieir  supply'  through 
a  meter  which  keeps  a  register  of  all  the 
electricit}'  traversing  it.  The  electricity  on 
entering  the  meter  has  two  paths  open  to  it, 
one  by  wavy  metal  strips  above,  and  the 
other  through  coils  of  wire  and  bottles  be- 
neath. The  proportions  of  these  are  so  ar- 
ranged that  the  strips  conduct,  let  us  .say, 
one  thousand  times  better  than  the  coils  and 
bottles,  and,  as  electricity  always  divides 
between  two  paths  in  tlie  exact  ratio  of  their 
conductivity,  the  quantity  which  passes 
through  the  strips  will  be  just  one  thousand 
times  as  great  as  that  passing  through  the 
bottles.  These  latter  are  filled  with  a  weak 
solution  of  zinc  sulphate,  and  each  contains 
two  zinc  plates  about  one  inch  .square. 
In  obedience  to  laws  discovered  by  Michael 
Far  aday,  fifty-five  years  ago,  the  electricity 
which  passes  through  this  bottle  from  one 
zinc  plate  across  to  tlie  other  through  the 
solution,  causes  a  certain  quantity  of  zinc  to 
be  dissolved  from  the  plate  it  leaves,  and  the 
same  quantity  to  be  deposited  on  the  plate 
it  reaches — the  quantity  of  metal  .so  trans- 
ferred bearing  an  invariable  known  ratio  to 
the  electricity  that 
has  passed.  The.se 
bottles  are  removed 
and  replaced  every 
month,  and  the 
change  of  weight  in 
the  dried  plates 
compared  after  the 
lap.se  of  that  term. 
The  amount  of  zinc 
found  to  have  been 
transferred  then 
determines  the 
quantity  of  e  1  e c - 
tricity  that  has  pass- 
ed through  the  bot- 
tle, and  one  thousand 
times  this  quantity 
has  entered  the  house 
through  the  metal 
strips  during  that 
time.  There  is  thus 
no  machinery  to  get 
out  of  order,  no  mov- 
ing parts  to  clog,  or 
friction  to  overcome, 
and  with  the  bottles 
exchanged  every 
month  the  meter  it- 
s e  1  f  is  almost  im- 
perishable. —  Scrib- 
ner's  Magazine. 


A  GERMAN  COMPOUND  ENGINE. 

The  engraving  represents  a  class  of  en- 
gines which  will  be  found  useful  for  many 
purposes,  steam  launches  in  particular.  It 
is  very  light,  very  simple  and  easil}'  con- 
structed. It  will  be  noticed  that  the  cranks 
ai^e  180  degrees  apart  instead  of  90  as  usual; 
this  arrangement  permits  of  direct  exhaust 
from  high  to  low  pressure  without  the  in- 
tervention of  a  receiver.  Industries,  from 
which  paper  the  engraving  is  taken,  says  : 
The  engine  is  of  200  h.p.,  and  runs  at  180 
revolutions  per  minute,  the  boiler  pressure 
being  from  8  to  10  atmospheres.  Both  the 
cylinders  have  piston  valves  worked  by  ec- 
centrics, the  high  pressure  cylinder  having 
two  eccentrics  working  concentric  valves, 
the  distance  between  them  or  their  relative 
positions  being  determined  by  means  of  a 
governor  placed  inside  the  smaller  of  the  two 
fl^'vvheels.  This  governor  changes  the  posi- 
tion of  the  eccentrics  on  the  shaft,  and  thus 
determines  the  point  of  cut-otf.  Any  kind 
of  valve  may  be  used  as  well  as  the  piston 
valve. 

 •  ♦  «  

Mr.  W.  F.  Stanley  asks  a  question  which 
requires  a  diagram  to  answer  intelligibly. 
It  is  too  late  to  prepare  one  for  this  issue, 
and  it  will  have  to  be  laid  over  until  the 
Jiext. 


Thkee  or  four  daj's 
3  before  Christmas  "  a 
box  of  cigars  came  into  the  office  of  a  mas- 
ter mechanic  in  Ohio,  on  whom  we  were 
calling  at  the  time.  The  present  was  marked 
with  the  name  of  a  certain  oil  company. 
The  box  was  of  pasteboard  made  in  faraway 
imitation  of  red  cedar.  Our  friend  made  an 
excuse  that  he  was  not  smoking  at  all  just 
then,  and  insisted  that  we  should  try  the  ci- 
gars. (It  is  only  fair  to  him  to  say  that  in 
all  other  respects  he  treated  us  most  hospi- 
tably.) They  were  wholly  and  superlatively 
bad.  Of  the  evil  character  of  that  ti'ansac- 
tion  there  can  be  no  doubt.  No  superin- 
tendent of  motive  power,  master  mechanic, 
or  purchasing  agent,  will  sell  his  conscience 
for  a  hundred  cigars  of  that  brand. — Mas- 
ter Mechanic. 

Don't  bind  your  son  as  an  apprentice  to  a 
poet.  One  of  the  leading  craftsmen  in  this 
line  announces  his  income  from  his  trade  in 
1889  as  $30G.2o  for  thirty-eight  poems.  The 
name  of  the  successful  poet — for  he  is  suc- 
cessful beyond  common  writers  of  verse — is 
not  given,  but  it  is  familiar  to  readei"S  of 
the  best  periodical  literature,  for  his  verses 
have  appeared  in  all  the  magazines  that  are 
read  bv  cultivated  Americans. 


As  between  poetry  and  potatoes,  raising 
the  latter  is  by  far  the  roost  profitable  pro- 
fession. 
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THE  ENGINEER. 


Letteii^  to  thB  Editoii. 


To  avoid  misconception  we  state  that  this  department  is  open  to 
all.  The  experienced  and  inexperienced  mechanic  and 
engineer  meet  on  common  ground,  and  a^e  free  to  express 
their  vieivs  in  their  oton  way.  No  communications  will  be 
suppressed  except  their  tenor  and  tone  are  againxt  tlie  policy 
of  mis  page.  Personal  reflections  should  be  carefully  avoided. 
Correspondents  need  not  hesitate  to  unite  for  supposed  want 
of  ability.  Such  corrections  as  are  needed  will  be  niude  with 
pieosure.  It  is  specially  requested  that  all  figures  be  made 
very  plain  and  all  proper  names  clearly  written. 


CONDITION  OF  MARINE  .ENGINEERING  ON  PUGET 
SOUND. 

Editors  Engineer  : 

I  take  the  liberty  of  informing  the  readers  of  The 
Engineer  of  some  of  the  fraudulent  and  lying 
schemes  resorted  to  by  managers,  owners,  <ind 
captains  of  steam  vessels  on  the  waters  of  Puget 
Sovitid,  to  avoid  carrying  a  full  crew  for  niglit  and 
day  running,  and,  more  especially,  only  one  engi- 
neer, who  is  expected  to  place  a  fireman  in  the  posi- 
tion of  an  assistant  engineer,  and  become  an  ac- 
cotuplice  in  violating  the  United  States  steamboat 
laws  in  order  to  hold  his  job.  The  manner  in  which 
they  manage  to  carrj'  only  one  engineer  is  that 
when  the  steamer  is  ready  for  inspection  tliey  will 
go  before  the  Board  of  Local  Inspectors  and  make  a 
statement  that  they  will  not  run  the  boat  day  and 
night,  but  only  twelve  hours,  or  until  they  get  a 
suitable  ancliorage.  But  just  as  soon  as  the  certifi- 
cate is  granted  requiring  only  one  engineer,  they 
never  anchor  or  lie  at  the  dock  no  longer  than  to 
take  fuel,  water  or  freight,  and  in  nine-tenths  of 
boats  of  that  class  the  engineer  fires  his  own  watch. 
Thei"e  are  52  steam  vessels  out  of  150  on  Puget 
Sound  exclusively  that  carry  only  one  engineer, 
Tiz.:  11  passenger  steamers,  from  75  to  115  tons 
register  ;  also  12  tugs  and  freighting  steamers  of 
the  above  register;  and  19  of  the  same  class  that 
register  from  10  to  15  tons.  There  are  also  10  pass- 
enger steamers  that  register  from  8  to  50  tons  that 
run  from  9  to  12  hours  on  their  respective  routes, 
and  then  do  towing  from  4  to  10  hours  additional, 
and  about  75  per  cent,  of  the  engineers  do  their  own 
firing.  The  21  passenger  steamers  carrj'  on  an  aver- 
age 375  persons  per  day  between  port  and  port. 
About  one-half  of  the  above  mentioned  steamers 
have  captains  that  are  either  self-conceited,  domi- 
neering ignoramuses,  or  chronic  periodical  drunk- 
ards, who  have  no  respect  for  themselves  or  anybody 
else.  The  height  of  their  ambition  is  to  keep  full  of 
liquor,  and  assume  that  they  are  the  only  person 
aboard  the  steamer  that  is  endowed  with  intelli- 
gence. 

Among  this  class  of  owners,  managers  and  cap- 
tains, the  engineer  is  considered  as  a  part  of  the  ma- 
chinery; he  needs  norest,  he  ought  to  be  able  to  eat 
8  op,  and  sleep  in  the  bilge,  if  he  should  have  an  o- 
pportunity  to  do  so,  once  in  24  or  48  hours.  Every  en- 
gineer on  Puget  Sound  who  has  been  employed  on 
asteamer,  where  he  has  stood  in  the  engine  and  fire- 
room  and  worked  against  two  men  at  the  wheel 
from  18  to  48  hours,  knows  this  to  be  no  exaggera- 
t'.on.    When  the  class  of  owners  mentioned  become 
s )  universally  known  among  engineers  that  they 
cannot  get  an  engineer  to  go  on  their  boats,  they 
will  get  some  amateur  fireman,  or  a  saw-mill  man 
who  has  fired  and  run  an  engine  for  about  three  or 
six  months,  and  through  fraud  and  perjury  they  get 
a  special  license  for  him.    All  they  require  of  their 
victim  is  that  he  shall  make  an  exaggerated  state- 
ment of  his  experience  in  his  application  for  a  licen^, 
and  have  the    nerve  to  swear  to  it.    As  regards 
signers  on  tlie  application  they  will  have  no  ti'ouble, 
as  that  class  of  men  have  license  generally  for  both 
positions,  as  \n\ot  and  engineer.    If  they  cannot  get 
a  special  engineer  made,  they  tell  the  victim  that 
they  have  an  engineer's  license  and  that  he  can  run 
on  their  boat  under  their  license.    Nine  times  out  of 
ten  the  amateur  accepts  the  position,  and  the  boat 
is  sent  out  in  the  vicinity  of  some  large  saw-mill, 
aud  very  seldom  comes  into  a  regular  port  in  the 
daytime.    That  is  the  way  they  manage  to  run  boats 
without  an  engineer  in  the  district  of  Puget  Sound. 
I  say  that  we  have  a  class  of  managers,  owners  and 
captains  that  cannot  be  excelled  as  schemers  of  the 
most   dishonorable  class.    They  will    violate  the 
steamboat  laws  in  every  conceivable  manner  in  or- 
der to  save  or  make  a  few  extra  dollars.  Tliey 
carry  giant  powder  on    passenger   steamers,  and 
endanger  the    lives    of    all    on  board  because 
they  can  get  a  good  price  for  a  small   bulk.  I 
have   been  told  that  they  conceal  it  sometimes 
in     baled  hay,     sacks    of   grain,  etc.,    etc.  An 
engineer    who  would    dare  to  assert    his  rights 
would  be  boycotted.  There  has  been  a  few  instances 
wlierein  both  engineers  and  captains  have  been 
compelled  to  report  violations  of  the  steamboat 
laws  in  order  to  exonerate  tliemselves  from  being 
held  responsible  for  acts  they  were  compelled  to  do 
to  make  a  living.    But  the  reports  were  never  acted 
upon.    You  can  judge  the  class  of  custom  officials, 
and  others,  if  your  readei's  remember  the  great 
opium  smuggling  combination  that  was  exposed 
through  the  bitter  opposition    existing  between 
Democratic  and  Republican  officials  four  years  ago. 
I  refer  to  the  smuggling  case  to  show  how  powerless 
we  are  to  oppose  tlie  steam  vessel  owners,  managers 
and  captains  who  combine  to  make  the  manne  en- 
gineer a  slave  for  them,  who,  they  consider,  should 
not  only  work  day  and  night  without  sufficient  rest, 
but  also  overweight  the  safety-valve,  and  carry 
whatever  pressure  of  steam  that  they  teil  him  to. 
If  he  refuses  to  comply  with  their  requests  iliey  will 


use  every  means  to  villify  and  slander  him,  and  se- 
cretly boycott  him. 

There  are  numerous  cases  here  wliere  the  hulls  or 
macliinery  are  not  fit  for  service,  but  by  fraud  and 
lying  to  the  inspectors  they  manage  to  get  them 
passed.  The  inspectors  of  this  district  have  work 
enough  to  keep  a  half-a-dozen  men  busy,  instead  of 
two  men,  as  at  present.  And  their  pay  is  insignifi- 
cant for  the  extended  duties  that  they  have  to  per- 
form. Their  salary  is  but  little  better  than  a  fire- 
man's on  a  seagoing  steamer.  This  is  an  injustice 
to  the  inspectors  on  the  jiart  of  the  Govern- 
ment. The  district  of  Puget  Sound  embraces 
the  waters  of  Alaska  and  Gray's  Harbor,  a 
distance  of  about  twelve  hundred  miles,  be- 
tween the  extreme  points  on  the  coast  line,  be- 
sides the  numerous  tributaries  of  Puget  Sound, 
and  inland  lakes  and  rivers. 

There  are  many  otlier  grievances  that  the  marine 
engineers  have  on  the  waters  of  the  Northwest.  But 
I  do  not  wish  to  tire  the  readers  of  your  valuable 
paper  by  enumerating  them  all.  I  have  been  get- 
ting The  Engineer  through  a  newsdealer  for  a  year 
or  more,  and  I  admire  its  fearless  and  independent 
manner  of  expressing  itself,  and  also  the  espousal  of 
the  marine  engineers  cause.  I  consider  it  the  best, 
and  the  most  independent  and  straightforward 
paper  that  I  have  ever  read.  Every  engineer  should 
consider  it  his  friend  and  instructive  companion. 
By  taking  the  paper  and  reading  it  he  will  find  it  a 
source  of  pleasure  as  well  as  of  instruction,  if  he 
loves  his  profession.  Hoping  you  may  enjoy  healtli, 
happiness  and  prosperity  from  the  present  until  the 
last  act  in  the  drama  of  life,  I  subscribe  myself  your 
humble  servant.  Viesta. 

[Our  correspondent  has  our  thanks,  and  through 
us  the  thanks  of  all  engineers,  for  his  recital  of  facts 
as  they  exist  in  his  district,  and  if  all  would  do  the 
same,  without  fear  or  favor,  there  is  no  doubt 
but  that  a  very  great  pressure  would  be  exerted 
against  the  steam  vessel  owners  who  are  guilty 
of  the  practices  named.  As  we  have  before 
stated  in  The  Engineer,  there  is  urgent  need 
of  legislation  in  behalf  of  marine  engineers,  or,  if 
this  is  considered  class  legislation,  there  is  ample 
opportunity  for  some  one  to  arise  and  provide 
measures  of  relief.  We  say  "some  one,"  and  are 
only  too  well  aware  of  the  weakness  of  the  phrase. 
Wlio  will  bell  the  cat?  There  is  no  doubt  but  that 
engineers  are  imposed  upon  in  certain  remote  dis- 
tricts of  this  country,  and  there  is  no  reliance  upon 
public  men — Congressmen  or  others — for  relief. 
These  last  are  bound  up  in  interest  with  the  steam- 
vessel  owner,  and  will  do  nothing  adverse  to  him. 
The  only  relief  that  will  be  effectual  must  come 
from  tlie  engineers  themselves.  United  they  can 
stand;  divided  in  interest  they  cannot  hope  for  a 
change.  A  change  must  come  in  the  interest  of  all 
concerned,  and  when  we  consider  how  much  can  be 
done  by  concerted  action,  it  is  in  that  direction  we 
must  look.    We  cannot  say  more  publicly. 

The  Board  of  Supervisors  of  Steam  Vessels  meets 
in  January  of  each  year,  but  there  is  no  relief  to  be 
expected  trom  them.  Public  opinion  bears  on  them 
as  well  as  others.  They  are  only  individuals  work- 
ing for  Uncle  Sam,  and  they  return  to  private  life 
just  so  soon  as  they  refuse  to  obey  the  interests 
of  what  they  consider  the  higher  power — 
that  is  the  steam  vessel  owner.  John 
Smith,  Supv.  Inspector  Steam  Vessels,  becomes 
Private  John  Smith,  of  the  rear  guard,  so  soon  as  he 
undertakes  to  stand  up  for  marine  engineers.  John 
Smith  is  not  going  to  do  it,  and  it  is  of  no  eartliiy 
use  for  individual  marine  engineers  to  prefer  com- 
plaints against  steam  vessel  owners.  They  bell 
the  cat,  or  try  to,  and  only  get  scratched  or  lose 
their  heads  for  their  temerity. 

"United  we  stand,  divided  we  fall." 


TROM  HTJRONIA  MARINE  ENGINEERS' BENEFICIAL 
ASSOCIATION  No.  48. 

Editors  Engineer: 

At  a  meeting  of  Huronia  Marine  Engineers'  Bene- 
ficial Association  No.  43,  held  Thursday  evening, 
Dec.  27,  1889,  the  following  officers  were  elected  for 
the  ensuing  year:  Past  President,  Henry  Burton, 
President,  James  H.  Fitzgerald;  Vice-President; 
Henry  Odette;  Recording  Secretary,  Wilbur  P. 
Boynton;  financial  Secretary,  George  H.  Bowen, 
Corresponding  Secretary,  Eli  Swartout,  210  Fort 
street;  Treasurer,  John  H.  Hogan;  Chaplain,  Peter 
Finney;  Conductor,  Almon  J.  Holmes;  Doorkeeper, 
Andrew  Wilson;  Trustees,  Eli  Swartout,  John  H. 
Hogan,  Arthur  Armson;  Representative  to  National 
Convention,  Henry  Burton;  Alternate,  John  H. 
Hogan. 

We  have  renovated  our  rooms,  and  have  every- 
thing in  good  order,  and  No.  43  starts  out  on  its 
winter's  business  under  the  most  favorable  circum- 
stances. Our  reading-i"oom  is  established  for  the 
winter,  and  from  the  observations  that  I  have 
been  able  to  make  during  the  past  two 
winters,  I  consider  it  a  grand  success,  and,  taken 
from  a  temperance  standpoint,  a  move  in  the  right 
direction;  the  members  meet  there  daily  (Sim- 
days  excepted)  and  enjoy  themselves  after  their 
own  waj^  and  it  is  the  opinion  of  all  the  broth- 
ers that  they  derive  more  true  enjoyment  at 
the  rooms  and  experience  more  real  pleasure  than 
they  could  by  making  a  saloon  their  resort,  and  it 
also  has  a  tendency  to  keep  them  away  from  the 
tempting  influence  of  the  saloon  element.  Why, 
Mr.  Editor,  it  would  do  your  heart  good  to  drop  in 
and  see  what  a  good  time  the  boys  are  having.  We 


extend  a  cordial  invitation  to  all  brothers  who  visit 
our  city  to  call  on  us.  Will  say  that  we  have  a  brand 
new  latch  string  and  it  always  hangs  on  tlie  outside. 
All  tlie  leading  meclianical  and  daily  papers  may  be 
found  on  our  reading  table;  the  only  fault  found 
with  The  Engineer  is  that  it  don't  come  often 
enough.  Eli  Swartout,  Cor.  Secretary. 

Port  Huron,  Mich. 

.   •  *  

SUMMONS. 

City  of  Port  Huron,  ) 
■  County  of  St.  Clair.  ] 
Huronia  M.  E.  B.  A.,  No.  43, ) 
Plaintiff.  i 
vs.  |- 
Egbert  p.  Watson  and  Son,  ) 
Defendant.  J 
To  the  above  named  defendant: 

It  is  hereby  ordered  and  commanded  that  you 
shall,  on  Wednesday  evening,  January  15,  1890,  ap- 
pear in  your  own  proper  person  (accompanied  by 
your  ladies),  at  the  Palace  Hall,  in  tlie  City  of  Port 
Huron,  County  of  .St.  Clair,  then  and  there  to  show 
cause  why  you  should  not  take  part  in  the  Seventh 
Annual  Ball  of  the  Huronia  M.  E.  B.  A.,  No.  43. 
And  herein  fail  not  on  your  peril. 
Given  under  our  hands  and  seal,  this  sixth  day 
of  January,  in  the  year  of  our  Lord,  one  thousand 
eight  hundred  and  ninety. 

Geo.  H.  Bowen, 
W.  P.  Boynton, 
A.  J.  Wilson, 

Committee. 

[The  defendant  in  the  above  action'acknowledges 
service  and  asks  the  indulgence  of  the  Honorable 
Court  for  apparent  disobedience.  The  defendant 
aforesaid  pleads  inability  to  shake  a  leg  in  the 
mazy,  and  further  iileads  that,  by  reason  of  increas- 
ing years,  the  light  fantastic  toe  has  become  a  delu- 
sion and  a  snare  to  him,  all  of  which  he  jjuts  forth 
as  a  reasonable  and  proper  excuse  for  ajjparent  dis- 
obedience of  the  Honorable  Court's  summons.]  • 


TO  BEC0ME:A  MARINE  ENGINEER. 

Editors  Engineer  : 

Would  you  kindly,  through  the  columns  of  The 
Engineer,  give  me  some  practical  advice  upon  the 
best  plan  to  adopt  to  become  a  marine  engineer. 

I  am  a  machinist  and  toolmaker,  aged  24,  and  have 
had  some  experience  in  railroad  and  stationary  en- 
gine work  ;  have  also  done  a  little  general  reading 
upon  engineering.  Also  please  name  some  books 
that  would  help  me — those  that  would  be  readily 
understood  by  one  of  common  education.  Would 
my  size  (height,  five  feet  five  inches  :  weight,  one 
hundred  and  twenty  pounds)  be  a  serious  objection 
to  adopting  that  profession.  Mere  physical  strength 
doesn't  always  count,  and  I  should  try  to  make  my 
head  make  up  the  deficiency.  E.  H.  S. 

[There  is  only  one  way  •  to  become  a  marine 
engineer.  This  is  to  begin  at  the  bottom  and  work 
up.  Apply  to  the  superintending  engineer  of  any 
steamship  or  steamboat  company,  and  present  your 
qualifications.  There  will  be,  as  there  always  is, 
very  many  ahead  of  you,  but  if  you  are  willing  to 
wait  and  take  your  chances,  your  turn  may  come. 
Our  advice  is  not  to  wait,  but  turn  your  attention  to 
other  things  which  pay  better  without  waiting  so 
long.  Our  correspondent's  stature  is  not  an  abso- 
lute bar.  Reed's  Handbook  is  the  very  best  work 
on  the  marine  engine  for  the  general  student;  price, 
14.50.]  _  ^  _ 


FROM  MARINE  ENGINEERS'  BENEFICIAL  ASSOCIA- 
TION, No.  61,  BROOKLYN,  N.  Y. 

Editors  Engineer  : 

The  list  of  officers  elect  of  TsL  E.  B.  A.,  No.  61,  for 
the  ensuing  term  are  as  follows :  Past  President, 
Thomas  McDonough ;  President,  R.  G.  Davis  (4th 
term) ;  V.  P.,  David  Anderson  ;  Rec.  Sec,  C.  de  Lo- 
raine  (4th  term);  Fin.  Sec,  Chas.  J.  Galloway 
5th  term);  Cor.  Sec,  R.  G.  Davis,  54  Wall  st., 
N.  Y.  City  (2d  terra) ;  Treasurer,  H.  H.  Hunger- 
ford  (3d  term) ;  Chaplain,  John  C.  Hanafey  ;  Con- 
ductor, Edw.  IMcCormick  ;  Inside  D.  K  ,  Chas.  H. 
Haggerty  ;  Outside  D.  K.,  William  Fish  (2d  term) ; 
Trustees,  John  S.  Boyce,  C.  de  Loraine.  Morgan  Irv- 
ing;  Rep.  to  Nat.  Con.,  C.  J.  Coon  (3d  term),  R.  G. 
Davis.  Fraternally  vours,  in  Unity  and  Friendship, 

54  Wall  St.,  X.  Y."Citv.    R.  G.  Davis,  Cor.  Sec 

 1  ♦  >  

FROM  M.  E..B.  A.  No.  4.  CHICAGO. 
Editors  Engineer  : 

M.  E.  B.  A.  No.  4,  Chicago,  at  their  meeting  held 
December  27th  last,  elected  the  following  officers 
and  delegates :  President,  Thomas  F.  Dowd;  Vice- 
President,  Wm.  N.  Eddy;  Treasurer,  James  Donnelly; 
Financial  Secretary,  D."  W.  AVise  ;  Recording  Secre- 
tary, E.  E.  Morris;  Corresponding  Secretary,  Geo. 
T.  Gallavan;  Chaplain,  G.  M.  Fuiness  ;  Conductor, 
P.  H.  Quinn;  Trustees,  M.  T.  Coughlin,  G.  M.  Fur- 
ness,  Wm.  P.  Lundy;  Doorkeeper,  P.  Leahy;  Dele- 
^'ates  to  Charleston  to  attend  the  convention  to 
meet  January  20th,  M.  T.  Coughlin,  Thomas  F. 
Do„.d.  Geo.  T.  Gallavan,  Cor.  Sec. 

Chicago,  Ills.  ^    

A  PERSON  versed  in  such  matters  saj'S 
that  the  life  of  piling  in  New  York  harbor 
had  more  than  doubled  since  oil  works  were 
established  and  sludge  acid  dumped.  He 
was  afraid  that  the  stopping  of  the  dumping 
was  serving  to  renew  the  pest  of  marine 
worms.    Here  is  a  hint  for  nothing. 


THE   E  IN  G  I  N  E  E  R  . 
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E.  N.  DICKERSON. 

E.  N.  DlCKEKS()N,tlie  noted  patent  lawyer, 
who  died  in  tiiis  city  last  month,  was  a 
notable  man  in  many  respects.  Physically  Ik; 
was  a  giant,  both  in  stature  and  str'('ngtli. 
He  must  have  been  at  least  six  feet  six  inclH!s 
in  height,  and  he  was  handsom(!ly  pr-opor- 
tioned.  He  was  a  genial  man,  a  fast  friend, 
and  a  most  consistent  opponent  when  ai'ous- 
ed.  Man^'  years  ago  a  spirited  controversy 
arose  between  Mr.  Dickerson  and  B.  P. 
Isherwood,  then  Engineer-in-Chief  of  the 
United  States  Navy.  Dickerson  was  an 
advocate  of  high  expansions,  while  Mr, 
Isherwood  took  an  opposite  view  of  the  mat- 
ter. Steamers  were  built  to  prove  the 
merit  of  both  contestants,  with  i-esults  wliich 
we  do  not  now  remember.  The  Scotch  ver- 
dict— not  proven — belonged  to  both  sides  if 
we  remember  right.  In  the  course  of  the 
controversy  Mr.  Dickerson  issued  a  very 
sarcastic  pamphlet,  in  which  he  sought  to 
cover  his  opponent  with  ridicule.  This 
pamphlet  was  sent  to  the  Scientific  Ameri- 
can to  review.  The  reviewer  happened  to 
be  a  young  man  fresh  from  the  Novelty  Iron 
Works,  who  had  more  or  less  acquaintance 
with  the  merits  of  the  case,  and  he  opened  a 
battery  in  the  x^ear  of  Mr.  Dickerson  and 
treated  him  to  a  dose  of  his  own  medicine. 
At  the  time  named  Mr.  Dickerson  had  an 
ofB.ce  in  the  same  building,  and  the  paper  was 
scarcely  published  before  Mr.  Dickerson 
came  flying  into  the  office  as  if  shot  out  of  a 
torpedo  tube.  He  wore  a  Hamlet  cloak, 
and  with  both  arms  extended,  so  that 
he  resembled  a  huge  bat,  he  made  one 
burst  from  the  railing  to  the  offlce  center, 
where  he  wildly  strode  about  flapping  his 
wings,  exclaiming:  "I  just  want  to  see  the 
man  who  wrote  that  article,  I  only  want 
to  see  him.  Just  let  me  see  him  once."  If  he 
had  looked  sharp  he  could  have  seen  him, for 
he  was  within  point  blank  range,  but  dis- 
cretion being  the  better  part  of  valor,  the 
young  man  said  nothing,  and  Mr,  Dickerson 
went  away, 

Dickerson  devoted  a  large  share  of  his 
life  to  demonstrating  the  fact  that  perpet- 
ual motion  is  an  impossibility,  and  that 
3^ou  can't  get  something  for  nothing  in 
mechanics  any  more  than  in  the  drj'  goods 
business.  He  heard  what  a  j'oung  friend 
had  to  say  for  his  invention,  and  saw  at  once 
that  there  was  an  impossibility  in  it  some- 
where, but  he  said  nothing,  and  went  around 
to  look  at  the  machine.  The  inventor 
started  it  vip,  and  a  big  flywheel  began  to 
revolve  with  tolerable  rapidity. 

"How  much  power  do  3'ou  say  there  is 
there?"  asked  Dickerson. 

"Six  horse-power." 

"And  how  many  cells  in  your  battery?" 
"Only  so  man3%"  mentioning  a  very  small 
number. 

"Huh!"  was  the  lawyer's  only  spoken 
comment;  but  he  walked  up  to  the  big  fly- 
wheel, seized  hold  of  the  spokes,  and  stopped 
it  dead  in  a  moment.  The  inventor  cried 
out  in  alarm  that  he  would  be  hurt. 

"Oh,  don't  be  alarmed,"  said  Dickerson, 
"I  stopped  a  ten-horse  power  one  last  week," 
and  then  he  g.ive  the  wheel  a  whirl  back- 
ward that  set  it  going  that  way  for  a 
moment  almost  as  fast  as  the  supposed  six 
horse-power  had  been  turning  it  the  otlier  way. 

Mr.  Dickerson  was  an  amiable  man  in  all 
relations  in  life,  and  as  a  patent  lawyer  had 
no  equal. 


This  is  a  notice  of  a  recent  invention  to  pre- 
v^ent  collisions  on  railways  :  The  apparatus 
consists  of  a  serious  of  air  chambers  con- 
nected to  telescope  together  and  permit  the 
air  to  be  gradually  driven  out,  and  mounted 
on  a  suitable  rolling  support,  which  may  be 
near  to,  or  i-emoved  some  distance  in  ad- 
vance of,  the  train  by  the  folding  or  unfold- 
ing of  the  telescoping  sections,  *  *  *  Any 
desired  number  of  air  chambers  may  be  em- 
ployed, five  being  shown,  and  preferably  of 
a  length  of  about  five  feet  each,  so  that  when 
drawn  out  they  will  extend  some  distance  in 
front  of  the  train. 


TO    REMOVE    THE  SCALE-PRODUCING 
PROPERTIES  IN  WATER  BEFORE 
IT  GOES  TO  THE  BOILER. 

Many  devices  and  methods  have  l»een  used 
for  preventing  scale  in  boilers,  by  the  use  of 
var'ious  cluMuicals  being  placed  in  tlie  boiler 
and  also  l)y  lusating  the  water  witii  and 
without  tlu!  use  of  cliemicals,  on  its  way  to 
the  boilei'. 

The  most  per-fect  and  positive  .system  ever 
introduced,  whereby  the  water-  is  treated  in 
the  cold  before  it  goes  to  the  ijoiler,  anil  all 
the  scale-pi'oducing  propei'ties  are  removed 
from  it,  is  that  of  the  National  Water  Puri- 
fying Company'  of  14.')  Broadway,  New  York, 
and  tiieir  process  and  system  is  as  follows  : 

The  water  to  be  used  in  the  boiler  is  first 
rim  into  two  large  tanks;  two  are  used  so 
that  when  one  is  being  injected  into  the 
boiler  the  other  can  be  made  read^'  for  same. 
In  these  tanks  a  certain  pi'oportion  of  lime, 
or  otlier  chemical  necessary  to  remove  the 
scale-producing  properties,  is  mixed  witli  the 
water,  and  allowed  to  stand,  say,  five  liours, 
more  or  less.  It  is  then  taken  up  by  the 
boiler  feed-pump,  and  forced  througli  the 
National  Filter,  wliich  removes  the  sediment 
produced  by  mixing  the  chemical  with  the 
water  in  the  tanks,  and  after  passing- 
through  the  flltei-,  the  purified  water  goes 
to  the  boilers. 

If  a  heater  is  used,  the  water  can  pass 
through  it  also,  either  before  or  after  passing 
through  the  filter,  but  preferably  after. 

By  this  system,  when  the  water  reaches 
the  boiler,  there  is  nothing  in  it  that  would 
produce  scale. 

The  National  Water  Purifying  Company 
pursue  the  following  course  in  contracting 
for  boiler  feed  purifying  plants: 

A  sample  of  the  water  must  first  be  sub- 
mitted to  them  for  anal^'sis,  so  that  they  can 
ascertain  what  the  objectionable  properties 
in  the  water  consist  of.  Then  the^^  give  a 
formula  for  mixing,  in  the  proper  propor- 
tions, whatever  chemical  the  analysis  dem- 
onstrates as  necessary  to  remove  the  scale- 
producing  properties  from  the  water,  and 
quote  price  of  the  filter,  the  capacity  of  which 
depends  upon  the  size  of  the  steam  plant  for 
which  the  water  is  to  be  treated. 

In  all  cases  they  guarantee  the  results  to 
be  satisfactory  or  no  payment  will  be  re- 
quired. 

They  have  been  treating  hard  waters  for 
the  last  two  j'ears  with  complete  success, 
also  mine  waters,  and  we  would  advise  our 
readers  who  are  troubled  with  hard  waters, 
or  an}'  waters  pi'oducing  scale,  or  other 
matter  that  would  be  detrimental  to  boil- 
ers, to  put  themselves  in  correspondence 
with  the  above  companj'. 

In  addition  to  boiler  feed  waters,  the 
National  Company  is  purifying  the  entire 
water  supply  of  some  twenty  cities  through- 
out tlie  country,  amongst  them  being  Chat- 
tanooga, Tenn",  (5,000,000  gallons  daily  ca- 
pacity, which  is  the  largest  mechanical  fil- 
tering plant  in  the  world),  and  Terre  Haute, 
Ind.,  (3,000,000  gallons  capacity),  which  is 
now  in  the  course  of  erection.  Caldwell, 
Kan.,  is  the  last  cit^-  that  has  adopted  this 
system. 

The  ability  of  the  'Yorktotoi'  to  steam 
200  miles  a  day,  run  her  electric  light  plant, 
distillers,  and  auxiliary  engines,  on  a  total 
consunq)tion  of  only  nineteen  tons  of  coals  in 
the  twenty-four  hours,  is  deemed  more  than 
satisfactory. 

Those  acquainted  with  the  personal  abili- 
ties of  Chief  Engineer  Andrade  of  the  '  Vork- 
toicn'  say  that  he  is  not  the  man  to  praise 
an  engine  unless  it  deserves  it,  and  his  sum- 
ming up  the  '  rorkfoirn'  machinery  per- 
formance as  wonderful  is  deemed  worthy  of 
more  than  passing  note. 


Anyone  having-  the  issue  of  November  ->S, 
1885,  of  The  Meclianical  Engineer,  with  the 
engraving  of  the  engines  of  the 'Chicago,' 
U.  S.  N.,  in  it  in  good  condition,  will  receive 
$1  for  it  at  this  oflice. 


BADLY  DESIGNED  MACHINE  TOOLS. 

A  u  icli  Klt  ifi  I  Ik-  National  Car  I'.nilder 
points  out  a  common  fault  with  some  ma- 
chine tools: 

"  Then  take  this  drill  made  by  the  saniG 
concern.  Tliey  have  put  a  left-handed  worm 
on  the  feed-gear,  wliich  necessitates  the 
cro.ssing  of  the  feed-belt.  As  the  dist;inc(^ 
between  tlie  spindle  and  the  feed-cone  centei  s 
is  not  more  than  eight  or  ten  inches,  that 
lielt  gives  no  end  of  trouble,  for  it  is  almost 
impo.ssible  to  get  a  lacing  that  will  not  U-ar 
out.  If  the}'  had  only  made  the  worm  right- 
handed,  the  belt  would  be  open  and  we 
would  be  happy, 

"i>ut  when  it  comes  to  repairs,  just  de- 
liver me  fi-om  that  wheel  Ijorei-.  It  is  a 
splendid  machine,  except  foi-  that;  but  they 
have  put  such  a  tangled  mass  of  worms  and 
gears  on  the  feed  spindle  that  it  takes  an 
hour  to  get  it  out.  For  example,  the  nest  of 
gears  that  drives  the  feed  is  on  a  spindle 
bolted  to  the  body  of  the  machine.  Next  the 
gears,  and  keyed  to  the  same  sleeve  with 
them,  is  the  belt  pulley.  The  only  means  of 
oiling  this  sleeve  is  through  an  oil  hole  in  the 
pulley  at  one  end.  As  the  sleeve  is  some  ten 
inches  long,  the  oil-way  along  the  bottom  of 
the  spindle  is  easily  clogged.  Now,  notice 
that  the  larger  gear,  on  this  otherwise  easily 
removable  sleeve,  is  on  the  inside,  so  that 
the  nest  below  on  the  feed  spindle  must  come 
oir  first;  but  these  are  slipped  over  the 
spindle  from  the  other  end  and  held  b\-  a  col- 
lar rigid  with  the  shaft,  so  that  the  whole 
shaft  must  come  out.  Here  we  find  that  the 
oil-drips  under  the  worms  on  this  shaft  are 
so  large  that  they  strike  the  worm  gears  as 
the  shaft  is  drawn  back,  so  these  worm  geai*s 
must  come  off  first.  Consequently,  we  must 
tear  the  machine  to  pieces  in  order  to  re- 
move a  nest  of  gears  that  would  come  olT 
without  the  slightest  difficulty  if  it  were 
turned  around  end  for  end,  anil  there  is  no 
good  reason  why  this  should  not  be  done," 

The  United  States  licensed  steamboat 
captain  is  a  man  who  has  spent  years  in  ac- 
([uiring  the  experience  necessary  to  fit  him 
for  his  calling,  and  in  consequence  one  sel- 
dom meets  a  man  in  this  body  much  under 
forty  j  eai^s  of  age.  In  and  about  the  city 
of  New  York  there  are  no  less  than  '2,500 
United  States  pilots,  while  it  is  safe  to  say 
that  over  8,000  can  be  found  along  the  At- 
lantic coast  from  Eastport  to  Key  West, 
Nearly,  if  not  all,  of  these  pilots  are  mem- 
bers of  the  Brotherhood  of  United  States 
Licensed  Pilots,  an  organization  which  in 
New  York  and  vicinity  lias  a  membership  of 
1,500,  To  act  as  a  United  States  pilot  it  is 
necessary  to  have  a  license  i.ssued  by  a 
United  States  Commissioner,  and  this  officer 
will  not  issue  a  license  unless  the  applicant's 
claim  is  signed  by  at  least  three  regulai-l}' 
qualified  pilots.  Though  at  first  one  might 
infer  that  such  countersigning  was  simply  a 
question  of  having  three  friends  who  might 
be  prevailed  upon  to  sign  their  names,  it  is 
realh'  the  higliest  recommendation  the  can- 
didate could  have.  No  United  States  pilot 
will  risk  his  signature  to  an  application,  even 
if  it  is  that  of  his  own  son  or  brother,  unless 
permission  to  do  so  is  first  received  from  the 
harbor  to  which  he  belongs.  As  it  is,  an  ap- 
plicant sends  his  name  through  some  pilot 
to  the  nearest  harbor,  a  committee  is  at  once 
selected  to  examine  the  man,  and  if  the  ap- 
plication is  for  a  coast  license  the  examina- 
tion often  lasts  for  days.  Should  he  pass 
the  ordeal,  his  application  is  signed  and 
stamped  with  the  seal  of  the  harbor. 


^Ir.  C.  M.  Bilderback,  a  member  of  No, 
13,  M.  E.  A.,  Philadelphia,  Pa  .  and  an  ex- 
pert engineer  and  machinist,  died  recently  of 
heart  disease  in  Philadelphia,  Bro,  Bilder- 
back was  past  representative  of  No,  13  at 
conventions,  and  was  held  in  great  esteem  by 
his  associates  for  his  unassuming,  sterling- 
character.    He  will  be  greatly  missed. 

Read  the  letter  from  Puget  Sound,  this 
issue. 
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CONCERNING  ORGANS. 

From  time  to  time  several  well-meaning 
persons  have  urged  us  to  make  The  Engi- 
neer an  organ  of  certain  associations,  be- 
lieving that  through  this  means  its  influence 
would  be  extended  and  that  increased  finan- 
cial returns  would  be  noticable.  To  these 
suggestions  we  have  listened  respectfully, 
for  all  hints  of  whatever  character  coming 
from  friends  are  entitled  to  careful  con- 
sideration. We  have  never  been  convinced, 
however,  of  the  propriety  of  the  course 
alluded  to.  We  have  had  as  much 
experience  in  this  line  as  falls  to  the  lot 
of  ordinary  men,  and,  without  boasting 
of  any  special  perspicacity,  we  must  say 
that  we  have  yet  to  see  the  first  organ  of 
any  trade  or  any  association  which  had  any 
influence  or  any  status  whatever.  Organs 
must  necessarily'  reflect  what  the  association 
it  professes  to  represent  wishes  them  to ; 
otherwise  they  are  not  organs.  Now  a  paper 
so  conducted  has  no  independence  and  no 
originality  whatever.  No  consistency  even, 
for  no  association  adheres  to  one  line 
of  conduct.  One  board  of  managers 
or  trustees  starts  out  with  a  policy  which 
they  think  is  going  to  win,  the  next  board 
has  some  other  policy,  consequently  the 
views  of  the  paper  are  always  changing,  and 
no  one  knows  what  to  think  about  it  or  what 
its  course  will  be  in  any  given  direction. 
Moreover,  associations  do  not  always  agree, 
and  members  become  disgruntled  upon  the 
slightest  grounds.  They  fly  to  the  editor  of 
the  organ  and  demand  a  hearing,  and  if 
they  get  it  they  stir  up  strife  and  contention 
all  through  the  association.  If  they  do  not 
get  it  they  have  a  grievance,  and  go  around 
doing  all  the  harm  they  can.  That  is  human 
nature. 

We  repeat  that  organs  have  no  influence 
and  no  status;  the^'^  are  mere  public  circu- 
lars which  contain  no  news  or  information 
of  any  kind.  They  do  not  even  contain  news 
of  the  association  of  any  value,  for  the  pri- 
vate business  of  associations  is  not  published 
for  everyone  to  read,  and  the  mere  fact  that 
one  or  more  lodge  has  been  added  to  the  body 
politic  is  not  of  thrilling  interest,  or  of  so 
great  importance  as  to  demand  the  estab- 
lishment of  an  organ  to  print  it  in. 

Now  as  to  the  support  any  organ  would 
get  that  is  a  matter  which  no  one  can  fore- 
see, much  less  can  it  be  pledged  in  advance 
to  any  journal.  All  men  do  not  like  the 
same  kind  of  a  paper,  and  no  man  can,  or 
should  be  compelled  to  take  a  journal  he 
does  not  want.  The  support  of  an  organ 
would  be  wholly  inadequate  to  the  outlays 
upon  it.  This  last  has  to  be  met  at  certain 
periods,  whether  the  organ  makes  any  money 
or  not,  and  the  income  of  an  organ  is  too 
uncertain  to  rely  upon.  One  of  the  largest 
engineers'  associations,  the  Brotherhood  of 
Locomotive  Engineers,  has  a  little  volume 
published  monthly,  which  is  called  an 
organ,  and  is  such  in  fact.  Its  contents 
consist  of  a  directory  of  the  several 
divisions  of  the  order  and  some  doggerel 
verses.  We  have  looked  in  vain  in  it  for 
anything  of  interest  to  the  general  reader. 
It  is  edited  in  a  perfunctory  manner,  and  is 
altogether  a  waste  of  time  to  read  and  of 
money  to  print.  All  organs  are  of  a  similar 
character,  save  that  many  of  them  are  de- 
voted to  the  adulation  of  some  one  or  two 
men  in  the  order,  who  have  an  itching  for 
publicity  and  notoriety. 

Advertisers  do  not  want  organs  to  pub- 
lish their  wares  in.  Just  tell  them  that  such 
a  paper  is  an  organ  and  that  decides  the 
question  for  them.  They  know  better  than 
anyone  else  that  their  trade  depends  on  the 
general  public  and  that  organs  never  reach 
it.  They  prefer  to  advertise  in  public  jour- 
nals which  are  seen  of  all  men. 

The  Engineer  will  never  be  the  organ  of 
3ii\y  special  society,  but  it  will  at  all  times, 
as  it  always  has,  in  fact,  continue  to  repre- 
sent the  best  interests  of  all  engineei'S,  in  or 
out  of  associations,  for  in  this  way  it  can  best 
serve  the  interests  of  its  constituents  of  all 
classes.    No  organs  are  needed. 


ENGLISH  CAPITAL  IN  AMERICAN  MILLS. 

From  time  to  time,  as  our  readers  are 
aware,  the  daily  papers  have  chronicled  the 
.sale  of  mills  and  factories  of  all  kinds  in  this 
country  to  English  capitalists.  The  prices 
paid  for  these  properties  are  seller's  prices, 
that  is  to  say,  the  sellers  did  not  need  to  sell, 
but  the  buyers  were  determined  to  buy,  con- 
sequently' they  paid  long  prices  for  the  prop- 
erties. The  object  of  the  buyers  was,  of 
course,  to  place  English  money  in  America, 
where  it  would  earn  a  much  higher  rate  of 
interest  than  it  would  in  England.  The 
average  earnings  of  certain  prosperous  con- 
cerns in  this  country,  seem,  no  doubt,  enor- 
mous to  English  capitalists,  but  there  is  no 
certainty  that  under  English  ownership 
these  earnings  will  continue  in  the  same 
ratio,  or  anything  like  it,  even  though  the 
American  management  of  the  American  mill 
is  retained  on  salaries. 

It  is  not  in  human  nature  to  take  the  same 
interest  in  a  plant  of  which  the  ownership 
has  reverted  to  others,  and  of  all  others — 
foreigners.  Thei^efore,  it  is  unreasonable  to 
expect  that  the  fat  dividends  so  confidently 
looked  for  by  English  capitalists  will  con- 
tinue for  veiy  long.  The  Commercial  Bul- 
letin, of  this  city,  takes  a  similar  view.  It 
says: 

"To  Americans  there  can  be  no  ob- 
jection to  this  new  drift  of  investment.  It 
enables  them  to  sell  their  properties  on 
highly  favorable  terms,  leaving  them  free 
to  devote  the  proceeds  to  the  procurement 
of  new  and  better  plant  at  a  cost  much  below 
that  at  which  the  British  have  made  invest- 
ments. In  the  hope  of  shutting  off  the  com- 
petition, which  these  transactions  naturally 
suggest,  British  buyers  have  sought,  as  far 
as  possible,  to  keep  the  original  owners  in- 
terested, and  have  secured  their  co-opera- 
tion in  the  new  management,  and  obtained 
their  pledges  not  to  create  new  establish- 
ments in  the  same  lines  of  trade.  But  these 
are  flimsy  protections.  The  temptations 
are  too  strong  to  be  restrained  hy  pledges 
or  common  commercial  honor,  and  there  can 
be  no  difficulty  in  doing  through  'doubles' 
what  cannot  be  done  more  directly.  As  to 
the  prospects  of  the  investors,  it  cannot  be 
denied  that  for  the  most  part  they  have 
selected  sound,  prosperous  establishments; 
and  in  some  cases  they  will  stand  in  a  posi- 
tion for  almost  controling  their  particular 
branch  of  trade.  But  they  must  expect  to 
meet  a  sharp  competition,  and  into  that 
they'  enter  heavily  handicapped.  They 
have  paid  immense  premiums  for  plants.  They 
have  bought  'goodwiU'at  very  heavy  cost, and 
yet  that  is  an  indefinite  something,  worth 
nothing  unless  it  is  found  practicable  to  hold 
permanently  what  it  conveys.  They  have 
to  manage  at  a  distance  of  3,000  miles  from 
the  factory,  and,  probably,  largely  through 
foreigners,  who  know  little  of  the  things  on 
which  success  depends.  Considering  the 
large  price  given  for  the  properties,  and  the 
profits  of  the  negotiators  and  intermediaries, 
the  capital  on  which  interest  has  to  be 
earned  is  perhaps  nearly  double  what  it 
would  have  been  in  the  case  of  starting  new 
establishments.  These  are  fundamental 
difficulties,  and  it  will  require  great  care, 
ability,  and  economy  of  management  to 
earn  dividends  suflBcient  to  satisfy  even 
the  very  moderate  expectations  of  Brit- 
ishers." 

We  shall  doubtless  witness  at  an  early 
day  an  influx  of  English  "  managers,"  who 
will  come  over  here  with  the  expectation 
and  belief  that  the  methods  which  have  suc- 
ceeded in  England  will  answer  in  this  coun- 
try also.  They  will  be  greatly  disappointed. 
Nothing  is  better  established  than  the  busi- 
ness customs  of  certain  sections,  and  the 
routine  red  tape,  and  rigmai  ole  generally, 
which  John  Bull  loves,  is  heartily  detested 
here.  We  fear  John's  dividends  on  Ameri- 
can properties  will  grow  small  by  degrees 
and  beautifully  less,  but  we  shall  be  glad  to 
find  that  our  prognostications  are  incorrect. 
We  have  no  prejudices  against  John  and  his 
investments. 


I^HE  ENGINEEIt 


THE  OBJECT  OF  CRITICISM. 

What  is  the  object  of  criticism  ?  In  the 
minds  of  many  it  is  only  to  point  out  flaws 
in  the  work  or  chax'acters  of  others  for  the 
purpose  of  hurting-  their  sensibilities,  or,  in 
other  words,  to  make  them  feel  badly.  This 
seems  a  very  hasty  and  superficial  view  to 
take  of  the  subject.  Ridiculing-  tliing-s  is  not 
criticising-  them,  and  criticism  is  not  ridicule; 
when  it  deg-enerates  into  that  it  accomplishes 
nothing-.  The  object  of  criticism  is  to  point 
out  weaknesses  or  defects  as  tliey  appear  to 
the  critic,  and  there  is  no  ill  will  involved, 
and  no  desire  on  his  part  to  belittle  anyone. 
Suppose  we  make  a  cer-tain  structure,  and  it 
is  too  weak  for  its  work.  It  is  the  roof  of  a 
depot,  let  us  say,  and  the  walls  it  rests  on 
are  too  unstable  to  support  it.  The  archi- 
tect does  not  intend  to  kill  us  if  Ave  go  into 
his  house,  but  he  will  all  the  same  unless  he 
strengthens  the  structure.  Now  what  is  to 
be  done  about  it?  Shall  we  tell  our  fi-iend 
civilly  why  his  work  is  dangerous,  or  shall 
we  go  somewhere  else  and  avoid  him,  letting 
others  take  their  chances.  Shall  we  "criti- 
cise him,"  so  to  call  it,  or  shall  we  pass  by 
on  the  other  side,  shrugging  our  shoulders 
with  the  remark  that  it  is  none  of  our  busi- 
ness ?  We  say  the  right  course  is  to  warn 
the  architect  that  all  experience  teaches  that 
he  has  not  put  stuff  enough  in  his  building, 
and  that  all  who  use  it  are  in  danger  of  their 
lives.  Criticism  of  the  legitimate  sort  has 
its  use,  and  none  of  us  is  beyond  it.  It  is  idle 
to  say  that  men  are  infallible  and  that  be- 
cause they  have  made  no  gross  blunders  as 
yet,  that  they  never  will.  There  are  times 
when  the  clearest  headed  men  are  prone  to 
error,  and  no  one  is  exempt.  The  able,  con- 
scientious critic,  is  a  public  benefactor,  and 
should  be  respected  for  the  pains  he  is  at  to 
point  out  mistakes. 

MACHINISTS*^MALL  TOOLS. 

The  machinist  of  thirty  years  ago,  who 
took  his  noon  hour,  or  an  occasional  hour 
out  of  the  company',  to  make  a  few  simple 
tools,  calipers,  squares,  gauges,  etc.,  is 
amazed  when  he  looks  at  modern  small  tool 
catalogues,  and  sees  what  is  now  to  be  had 
ready  made,  far  better  than  the  machinist 
can  make  them  by  hand.  The  array  of  in- 
struments of  precision,  so  called,  for  ma- 
chinists' use,  is  simply  astonishing,  and  the}' 
go  far  to  insure  better  workmanship  than 
was  the  case  a  third  of  a  century  ago,  in  so 
far,  at  least,  as  the  detection  of  errors  is 
concerned.  The  woi'kmanship,  of  course, 
remains  with  the  man  himself,  as  it  alwa^'s 
did.  The  tools  do  not  do  an}'  work  them- 
selves. Nevertheless,  the  aid  they  afford  is 
very  great.  Many  of  us  remember  the 
vagaries  of  the  boxwood  rule  and  its  uncer- 
tainties. The  mysterious  misfits  which  oc- 
curred at  times  often  led  to  the  question 
from  the  foreman,  "What  kind  of  a  rule 
have  you  got?"  investigation  proving 
nothing  in  particular,  since  it  did  not  help 
the  misfit  any.  The  steel  scale  generally  in  use 
nowadays  is  practically  uniform  as  to  grad- 
uation the  country  over,  and  having  a  black 
mark  on  a  white  surface,  is  more  easily  seen 
than  a  gray  mark  on  a  yellow  (or  dirty 
brown)  surface.  We  think  modern  ma- 
chinists have  a  great  advantage  over  their 
predecessors  in  the  matter  of  small  tools. 

THE  EDITOR'S  COURSE. 

At  this  season  the  editor  in  general  puts 
forth  his  manifesto,  and  tells  people  what  he 
is  going  to  do,  and  it  is  interesting  to  note 
that  they  all  have  entirely  difl'erent  views  as 
to  what  is  the  one  thing  needful  to  insure 
success.  One  contemporary  says  it  is  "  in- 
formation "  that  people  want,  and  he  utters 
a  great  truth — but  what  kind  of  information? 
What  is  information?  News  or  knowledge 
to  some  is  not  so  to  others.  Professors  do 
not  care  for  the  A  B  C  of  science  because 
they  find  it  Avearisome,  and  beginners  do  not 
care  for  more  advanced  studies  because  they 
cannot  understand  them.  Where,  then,  shall 
the  line  be  drawn?  That  is  a  difficult  ques- 
tion to  answer.    We  find  this  ready  at  hand 


as  a  sample  of  information;  it  really  is  that 
to  some,  but  the  experienced  engineer  who 
finds  his  pai)er-  publishing  such  matter  con- 
stantly is  apt  to  think  that  the  editor  has 
no  definite  object  in  view.    To  wit: 

"  Do  not  let  your  aslipit  fill  uj);  if  you  do  you  will 
burn  and  war])  your  grat^;  bars. 

"See  tliat  the  water  column  does  not  fill  up;  blow 
very  often  from  tlie  bottom;  sliut  the  steam  connec- 
tions on  the  top  so  that  the  pressure  will  all  come 
from  tiio  bottom,  and  clean  out  all  «ediment  that 
may  be  there." 

If  an  editor  starts  with  the  intention  of 
pleasing  everyone,  regardless  of  their  in- 
tellectual status,  he  is  certain  to  fail,  because 
he  essays  an  impossible  task.  The  wisest 
course  would  seem  to  be  to  fui-nish  a  class 
of  matter  which  is  useful  to  intelligent 
readers  and  .seek  a  market  for  it  among 
them,  regardless  of  the  small  circle  who  are 
not  intelligent.  We  do  not  all  think  alike 
in  this  world,  and  it  is  fortunate  that  we  do 
not;  it  would  be  a  monotonous  existence  if 
we  did,  for  we  find  food  for  thought  and  re- 
flection in  the  very  diffei-ences  between  us, 
but  we  can  all  understand  an  intelligent  dis- 
cussion of  any  given  subject  and  appreciate 
it  while  we  differ  from  it. 

We  hope  all  the  editors  who  have  laid  out 
their  course  for  1890  will  make  safe  harbor. 


FAMOUS  AMERICAN  ENGINEERS.  No.  4. 

CHARLES  W.  COPELAND. 

Charles  W.  Copeland  was  born  in  Cov- 
entry, Conn.,  in  1815,  and  at  the  age  of  14 
years  was  an  apprentice  in  his  father's 
(Daniel  Copeland)  smith-shop,  who  was  a 
builder  of  steam  engines  and  boilers  in  Hart- 
ford, Conn.,  on  the  premises  recently  occu- 
pied by  the  Woodruff  and  Beach  Iron  Works. 
Charles  W.  Copeland  subsequentl}'  went 
through  all  branches  of  the  work,  pattern 
shop,  turning  and  fitting,  and  boiler  making. 
In  1832  he  was  made  foreman  of  his  father's 
machine  shop,  and  while  occupying  that  sit- 
uation there  were  several  marine  engines 
built  at  the  shop  for  vessels  on  the  Connecti- 
cut river  and  Southern  rivers.  In  183G  he 
accepted  the  position  of  engineer  of  the  West 
Point  Foundry,  in  this  city,  the  place 
having  been  formerly  occupied  by  Adam 
Hall,  where  he  remained  until  the  fall  of 
18.19.  While  with  the  West  Point  foundry 
there  were  many  marine  engines  built  at 
these  shops;  notably  those  for  the  United 
States  naval  steamer  'Fulton;  '  steamboats 
'Utica,'  'Rochester,'  'Sn-alloir,'  '  ^lilu-an- 
kee,'  'Cleveland;'  and  ferryboats  '  6^0^ 
Hunter'  and  'Jamaica,'  the  'Bunker  Hill' 
and  the  'Lexington.'  Also,  the  first  iron 
hull  steamboat  built  in  the  United  States, 
that  plied  on  Lake  Ponchartain. 

In  1839  the  appointment  of  constructing 
engineer  for  the  United  States  Navy  was 
offered  him,  the  same  office  now  entitled 
"  Engineer-in  Chief,"  which  was  accepted, 
and  shortly  afterward  he  made  the  plans  for 


the  engines  and  boilers  of  the  naval  steamers 
'  Missour  i  '  and  '  Mississippi,'  the  former 
being  built  at  the  West  Point  foundry  and 
the  latter  at  Mei  rick  and  Towne's,  Philadel- 
phia, Pa.;  and  in  a  few  years  the  engines 
and  boilers  for  the  Naval  steamer  'Michigan' 
f(jr  Lake  Erie,  the  fiist  iron  steamer  for  the 
naval  service.  At  a  later  date  lie  designed 
the  engines  for  the  *  Saranac  '  and  '  Susque- 
hanna,' also  of  the  United  States  Navy. 
Double  shell  pistons,  cylinder  heads  and  bot- 
toms were  first  introduced  on  the  'Missouri' 
and  ' Mississipjn. ' 

At  a  later  period  he  was  superintending 
engineer  of  the  Allaire  Works  of  this  city, 
and  while  there  designed  the  engines  for  the 
steamships  '  i'aci^'c  '  and  'Baltic,'  built  at 
those  works ;  also  the  '  J'anama,'  '  Bay 
State,'  '  Empire  State '  and  '  Traveler,' 
with  the  '  Harriet  Lane '  for  the  revenue 
service. 

When  the  steamboat  bill  of  1852  was  be- 
fore Congress  for  consideration,  Mr.  Cope- 
land was  called  upon  for  his  opinion  on  many 
subjects  contained  in  the  proposed  law,  and 
was  subsequently  made  the  fii  st  supervising 
inspector  under  the  law  for  the  New  York 
district,  and  remained  there  for  nine  years. 

During  the  period  covered  by  the  War  of 
the  Rebellion,  Mr.  Copeland  was  engaged  in 
altering  and  fitting  steamers  for  the  fleets 
engaged  on  the  shallow  waters  of  the  South- 
ern rivei's,  and  it  was  through  his  suggestion 
that  many  double  enders  were  brought  into 
use  for  the  intricate  channels  of  those  rivers. 
Since  then  he  has  been  the  consulting  and 
superintending  engineer  of  the  Light  House 
Board,  and  has  designed  the  hulls  and  en- 
gines of  all  the  steam  vessels  in  that  service 
for  over  fifteen  years.  Also  the  steamships 
'Albatross'  for  the  Fish  Commission,  as 
well  as  the  '  -Fish  Hawk '  for  the  same  ser- 
vice. He  also  designed  the  machinery  for 
many  of  the  ferryboats  of  Boston  harbor,  as 
well  as  those  for  New  York  waters.  Mr. 
Copeland  is  still  in  active  business  pursuits 
at  his  office  in  this  city  daily. 

"  With  the  best  wishes  for  the  success  of 
The  Engineer."  How^  many  times  have  we 
I'ead  that  peroration  to  letters  enclosing  sub- 
scription this  year?  A  great  many  hun- 
dred times,  and  it  is  a  sentence  that  never 
wearies  us  to  read.  The  good  wishes  of 
friends  are  material  aid  and  comfort,  and 
make  life  blossom  as  the  rose.  They  are  all 
heartily  reciprocated  many  times.  If  we 
live  to  see  all  the  Happy  Ncav  Years  which 
our  friends  wish  us  Ave  shall  discount  Methu- 
selah 100  per  cent. 

For  the 'C//?/o/Pa?7"s' it  is  claimed  that 
she  has  demonstrated  that  forced  draught  on 
the  closed  stokehold  system  can  be  efficiently 
maintained  at  sea  and  give  fifteen  indicated 
horse-poAver  per  square  foot  of  firegrate  area 
at  sea;  that  twin  screws  are  better  than  the 
single  screw  for  high  speed  vessels ;  that 
long  ships  may  be  easily  mana'uvred ;  that 
fine-ended  ships  are  good  sea  A-essels,  and 
that  comfort  and  speed  are  not  by  any  means 
incompatible  Avith  safety. 

Ix  an  elaborate  review  of  the  performance 
of  the  '  Vesuvius,'  mathematically  consid- 
ered, Robert  Mansell  of  Glasgow  sums  up 
with  this  statement: 

"  Finally  and  most  important  of  all,  the 
resistance  most  certainly  does  not  var}'  in 
the  usually  assumed  ratio  of  the  square  of 
the  speed.  It  is  this  grossly  erroneous  as- 
sumption Avhich  has  been  the  source  of  all 
the  difficulties  and  uncertainties  which  haA-e 
hitherto  obscured  this  most  important  in- 
quiry— the  Laws  of  Steamship  Propulsion." 

The  itahcs  are  Mr.  Mansell's. 


The  beautiful  model  of  the  'City  of  Paris,' 
which  attracted  so  much  attention  at  the 
Paris  Exposition  and  was  honored  Avith  a 
gold  medal,  is  noAv  on  exhibition  at  the  office 
of  the  Inman  Line,  6  BowHng  Green,  Avhere 
every  opportunity  will  be  afforded  to  ex- 
amine this  superb  example  of  marine  archi- 
tecture. 
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Forieign  and  Domestic  Tirade  LitGPatur'e. 

CORROSION  AND  SCALING  OF  MARINE 
BOILERS.    No.  2. 

If  an  earthenware  trough  be  half  filled 
with  a  mixture  of  sulphuric  or  any  other 
acid  and  water,  and  a  slab  of  zinc  and  another 
of  iron  he  placed  in  the  acidulated  water, 
then  corrosion  of  both  metals  will  immedi- 
ately take  place,  the  zinc  being-  destroyed 
much  more  rapidly  than  the  iron,  but  if  we 
drill  a  hold  into  each  slab  of  metal  and  jjlug 
into  each  of  them  the  cleaned  ends  of  a  cop- 
per wire  then  we  have  an  entirely  different 
state  of  things.  A  current  of  voltaic  elec- 
tricity is  flowing  from  the  ix^on  through  the 
wire  to  the  zinc,  and  then  throug-h  the  water 
from  the  zinc  to  the  iron,  so  that  the  zinc  is 
the  positive  element  and  the  iron  the  nega- 
tive, and  the  zinc  is  destroyed  in  order  that 
the  iron  may  be  preserved.  Now  do  awa3^ 
with  the  iron  slab  and  make  an  iron  trough, 
fill  it  half  full  with  the  same  acid  and  wa- 
ter and  connect  the  immersed  zinc  slab  to 
the  trough  by  means  of  a  copper  or  metallic 
wire.  The  conditions  are  now  just  the  same 
as  before,  and  the  oxidation  of  the  zinc  ren- 
ders the  iron  impervious  to  the  attack  of  the 
acid. 

There  is  no  difference  between  this  last 
arrangement  and  an  ordinary'  boiler 
having  several  zinc  slabs  being  in  metallic 
contact,  and  we  see  that  by  using  zinc  in 
sufficient  quantity  in  a  marine  boiler  that 
electrical  protection  is  not  only  possible, 
but  very  easy  of  accomplishment. 

There  is  no  gainsaying  the  fact  that,  if 
zinc  slabs  are  of  sufficient  surface,  kept  clean, 
and  points  of  attachment  to  the  iron  kept 
clear  of  any  form  of  oxide,  we  have  an  effi- 
cient means  of  keeping  pitting  in  hand  and 
preventing  either  its  starting,  or  if  stai'ted, 
its  further  spread.  Putting  slabs  in  on  the 
bottom  of  a  boiler  is  of  no  earthly  use,  ex- 
cept to  the  zinc  manufacturer. 

B.y  far  the  most  rational  method  of  pro- 
ceeding is  to  endeavor  to  prevent  the  en- 
trance of  the  acid  into  the  boiler.  This  is 
best  accomplished  by  declining  to  use  oil  in 
the  cylinders  at  all, thereby  doing  away  with 
any  fear  of  damage. 

If  oil  be  used,  then  soda  (carbonate  of  soda) 
should  be  given  when  the  water  becomes 
acid.  This  state  can  readily  be  determined 
by  testing  a  small  quantity  of  the  ordinary 
boiler  water  with  a  slip  of  litmus  paper  (red). 
So  long  as  the  paper,  when  immersed  in  the 
hot  water,  retains  its  red  color,  the  water  is 
acid,  and  soda  should  be  put  in  at  some  con- 
venient place,  say  at  the  hot  well;  when 
time  has  elapsed  sufficient  to  allow  the  soda 
to  get  into  the  boiler,  try  the  water  again, 
and  I'epeat  the  opei-ation  until  the  slip  shows 
symptoms  of  turning  bluish  in  tone  ;  enough 
has  now  been  put  in  and  no  fear  need  be  felt 
as  to  acids  affecting  any  exposed  parts. 

Turning  now  to  the  formation  of  scale  we 
have  to  account  for  the  almost  vmiform  de- 
position of  insoluble  matters  on  the  heating 
surfaces. 

Owing  to  the  condition  of  the  heated 
plates  they  possess  a  certain  slight  attrac- 
tive power,  which  is  employed  in  capturing 
and  holding  down  the  minute  particles  of 
solid  matter  which  the  convection  currents 
bring  within  the  field  of  attraction ;  this 
goes  on  more  or  less  ail  over  the  heating 
surfaces  and  is  always  greater  where  the 
plates  have  the  most  heat  to  transmit,  for 
example  on  the  furnace  crown  and  at  the 
back  tube  plate. 

If  the  temperature  of  the  water  is  great, 
this  action,  if  allowed  to  go  on,  becomes  so 
energetic  as  to  cause  a  ver^^  rapid  and  ruin- 
ous deposit  to  take  place,  and  the  more  sea 
water  we  introduce  into  the  boiler  the  heavier 
will  be  the  scale,  as  we  are  bringing  in  water 
laden  with  insoluble  matter  or  substances 
capable  of  being  rendered  insoluble,  and  the 
heated  plates  immediately  capture  them,  to 
the  risk  of  everybody'  and  everj'thing. 

From  what  has  been  said,  it  will  be  evi- 
dent that  the  best  method  to  adopt  in  work- 
ing a  marine  boiler  with  a  high  pressure  of 


steam,  is  to  see  that  nothing  but  pure  uncon- 
taminated  water  is  put  into  the  boiler. 
Avoid,  if  possible,  the  use  of  oil  internally, 
and  feed  with  fresh  water,  under  which  con- 
ditions a  good  length  of  time  must  elapse  be- 
fore the  density  reaches  say,  2^  or  3.32nds, 
at  which  point  a  boiler  under  these  condi- 
tions could  be  run,  or,  if  compelled  to  use  oil, 
give  doses  of  solution  of  carbonate  of  soda 
(say  1  lb.  dissolved  in  water)  until  red  litmus 
paper  shows  no  traces  of  acid,  and  keep 
everything  as  tight  as  possible,  so  that  no 
waste  occurs  and  very  little  supplementary 
feed  is  needed;  the  boiler  in  this  case  may, 
supposing  the  supplementary  feed  to  be  sea 
water,  safely  go  up  to  5.32nds  in  densit}' 
without  anything  untoward  happening. 

When  steam  is  done  with,  allow  the  boiler 
and  water  to  cool  down  together  for  several 
hours  at  least,  to  avoid  baking  the  muddy  de- 
positinto  hard  stone-like  scale. — W.H.  Thorn. 


SMOKELESS  POWDERS. 

The  smokeless  powders  consi.stessentiallj^ 
of  mtro-cotton,  or  other  kinds  of  nitro-cellu- 
lose,  speciality  treated  with  a  view  of  pro- 
ducing a  slower  burning  substance,  or  of 
nitro-glycerine  and  nitro-cotton.  The  pres- 
ence of  metallic  nitrates  other  than  ammonia 
nitrate,  as  a  constituent  of  such  powders, 
would  be  incompatible  with  their  smokeless- 
ness. 

The  Schultze  powder,  which  properly 
comes  under  the  head  of  smokeless  powders, 
has  been  treated  of  hy  the  Times  to  some 
extent.  It  is  unquestionably  the  oldest 
smokeless  powder,  but  there  is  not  the  same 
degree  of  smokelessness  to  it  as  pertains 
to  the  new  Lebel  powder.  The  Schultze  pow- 
der is  fully  twenty-five  years  old,  but  since 
its  introduction  all  attempts  to  make  it  ser- 
viceable for  use  in  rifles  have  been  unavail- 
ing. It  must  be  remarked,  however,  that 
the  powder  has  been  toned  down  several 
times  so  that  it  became  sufficiently  slow 
burning  for  use  in  rifles,  but  a  slight  change 
in  heat  or  cold  so  affected  it  that  it  very 
shortly  lost  its  slow-burning  qualities.  The 
Schultze  powder  consists  essentially  of  nitro- 
lignum  with  a  considerable  quantit^^  of  ni- 
trates of  potassium  and  barium. 

In  connection  with  the  Schultze  powder 
comes  the  well-known  "E.  C.  sporting  pow- 
der," which  consists  of  nitro-guncotton  and 
a  large  quantity  of  nitrate  with  a  little  re- 
sinous or  waxy  matter,  the  explosive  being 
formed  into  small  ground  grains.  Both  the 
Schultze  and  E.  C.  powders  give,  when  fired, 
a  very  appreciable  amount  of  white  smoke, 
consisting  of  carbonate  of  potassium  and 
bai  ium.  Dr.  Gr'ifflth  is  laboring  assiduously 
on  the  Schultze  powder, believing  that  he  can 
yet  produce  a  grade  of  it  sufficiently  toned 
down  to  meet  the  requirements  of  I'ifles. 

In  connection  with  the  Schultze  powder  is 
a  nitrate  made  by  F.  Engel,  bearing  date  of 
1887.  This  nitrate  is  made  of  vegetable 
fiber  or  other  form  of  cellulose  in  the  usual 
waj',  and  treated  with  acetic  ether  or  ace- 
tone. The  claims  of  higher  velocity  of  pro- 
jectile, less  pressure,  and  \ev\  much  less 
smoke  and  residue  than  with  ordinary  gun- 
powder, are  made  for  it. 

F.  C,  Glaser's  patent  of  1887  has  the 
greatest  possible  similarity  to  Engel's.  The 
same  solvents  are  used  and  the  same  mode 
of  procedure  followed.  Glaser,  however, 
according  to  Deering,  uses  his  cellulose  in 
the  state  of  paper  or  cai'dboaixl  in  sheets  or 
strips,  or  in  other  manufactured  form,  which 
ai-e  converted  into  nitro-cellulose  in  the  usual 
waj^  and  then  gelatinized  b}"  the  action  of  a 
solvent. 

E.  Turpin's  patent  of  1888  is  also  for  a 
smokeless  powder.  He  prepares  his  paste 
b^'  dissolving  guncotton,  more  or  less  ni- 
trated, in  a  suitable  solvent.  For  the  most 
highl}'  nitrated  gun-cotton  he  proposes  as 
solvents  a  solution  of  ammonia  in  ether  or  a 
mixture  of  acetone  and  ether.  The  charge 
of  the  new  powder,  according  to  the  pat- 
entee, would  generally'  be  half  that  of  ordin- 
ary' black  gunpowder,  and  would  give  a 
higher  velocity. 


The  Hengst  powder  (smokeless),  which  is 
one  of  the  latest  nitrates  on  the  market,  has 
been  experimented  with  by  Col.  Shakes- 
peare, of  the  Briti.sh  Army,  who  remarks  : 
"  It  was  said  that  water  produced  no  effect 
whatever  upon  it.  What  did  I  do  ?  I  soak- 
ed two  ounces  for  forty-eight  hours,  dried  it 
and  fired  it,  and  found  it  was  perfectly  good. 
I  boiled  two  ounces  for  forty  minutes,  dried 
it,  and  it  was  just  as  good  as  before.  I 
steamed  two  ounces  for  twenty  n.inutes  over 
copper-wired  gauze,  and  alongside  of  it  I  had 
the  same  quantity  of  sporting  powder.  I 
fired  them  without  drying  them,  when  the 
black  powder  fused,  but  this  pov.  der  explod- 
ed, only  rather  .slowly." 

Eegarding  the  efliciency  of  .smokeless  pow- 
ders there  is  no  question  but  that  it  is  pos- 
sible to  get  the  same  velocity,  if  not  a  higher 
one,  than  can  be  had  from  the  best  grade  of 
black  powders.  In  the  case  of  the  French 
Lebel  powder  a  muzzle  velocity  of  2,034  feet 
per  second  has  been  obtained.  This  is,  per- 
haps, the  highest  velocity  known  in  service 
arms. 


THE  DESIGN    AND  CONSTRUCTION  OF 
CHIMNEY  SHAFTS. 

Cellular  Shafts. — We  will  now  draw  at- 
tention to  a  system  of  building  chimneys  of 
cellular  brickwork  which,  1  hough  common 
enough  in  Germany,  does  not  appear  to  be 
much  followed  in  England.  Mr.  Ward,  in 
a  paper  read  befoi^e  the  Institution  of  Civil 
Engineers  in  1886,  describes_a  square  shaft 
he  had  shortly^  before  constructed  on  these 
principles  at  some  brickworks  in  Kent.  The 
shaft  is  170  ft.  high.  The  thickness  of 
brickwork  in  the  chimnej^  at  the  hase  (al- 
lowing for  the  walls)  is  only  about  12m.;  the 
brickwork  generally'  throughout  the  hialk  is 
4iin.,  the  walls  being  built  of  cellular  work. 
Web  walls  4^in.  thick  unite  at  intervals  the 
inner  and  outer  skins,  each  of  which  is  also 
4^in.  thick.  The  web  walls  are  joined  to- 
gether every  10ft,  vertically  by  rough  ai  ch- 
ing  or  setting  over  of  the  bricks.  Stability 
with  such  a  design  is  easily  secured  hy  allow  - 
ing a  large  base  and  giving  a  good  batl(  r 
to  the  external  skin.  The  walls  being  hol- 
low, the  base  can  be  built  at  a  minimum  of 
expense,  as  the  weight  to  be  supported  by 
the  foundation  is  small  as  compared  with 
that  which  is  attained  with  the  ordinary 
method  of  constructing  the  walls  solid.  This 
is  an  important  consideration  when  shafts 
have  to  be  constructed  on  soft  and  yielding 
foundations.  The  above  mentioned  chimney, 
as  compared  with  one  built  according  to  the 
usual  English  practice,  has  taken  less  than 
one-half  the  number  of  bricks.  Another 
advantage  claimed  for  cellular  built  chim- 
neys is  that  there  is  less  cracking  of  the 
brickwork,  the  inner  skin  being  under  a 
similar  condition  to  a  separate  liner,  and  free 
(to  a  certain  extent)  to  expand  or  contract, 
by  virtue  of  the  thinness  of  its  walls,  with- 
out throwing  any  great  stress  on  the  outer 
skin.  The  air  sjoace  between  the  two  skins 
acts  as  a  good  non-conductor  of  heat,  and 
consequently  keeps  the  outer  skin  cooler. 
In  Germany  cement  is  generally  used  to 
build  these  chimneys,  but  the  one  in  Kent 
was  built  with  exceptionally  good  lime 
mortar.  The  chimney  was  built  from  an 
inside  scaffold,  and  seems  to  be  in  ex  ery  way' 
a  perfect  success. 

Construction  of  Cap. — On  account  of  the 
exposed  position  of  the  cap,  and  the  deterior- 
ating action  of  frost,  rain,  acids  and  gases, 
together  with  the  difficulties  attending  ex- 
amination and  repairs,  it  is  of  the  utmost 
importance  that  suitable  and  non-perishable 
materials  should  be  used,  and  also  that  the 
workmanship  should  be  of  the  highest  char- 
acter. There  are  four  materials  at  com- 
mand, viz.,  stone,  brick,  terra-cotta,  and 
cast- iron.  The  two  latter  are  the  most  dur- 
able, and  up  to  the  present  have  been  the 
least  used.  Whatever  material  be  used, 
the  cap  should  form  one  compact  maes, 
thoroughly  boiuid  together,  so  that  the 
joints  cannot  possibly  open.  If  of  stone  or 
terra-cotta  (especially  if  it  is  desired  to  have 


THE  ENGINEEll. 


21 


a  very  ornamental  projecting-  cap),  each 
piece  forming-  the  cap  should  be  fixed  to- 
g-ether by  vertical  double  dovetailed  slate  or 
neat  cement  dowels  running- tlie  wiiole  deptli 
of  the  piece;  besides  this,  it  should  b(i  secur- 
ed horizontally  by  strong-  g-un-metal  or 
copper  cramps  let  in  flusli  with  the  hori/.on- 
tal  Joint  and  r-un  with  lead.  On  no  account 
should  wrought-iron  cramps  be  used,  as  they 
oxidize,  swell,  and  bui'st  tlie  stone;  many 
caps  have  been  split  in  this  way.  As  a  sec- 
ondary precaution  a  recess  is  fre(iuently  sunk 
in  a  horizontal  joint  near  the  top  of  the  cap, 
so  as  to  form  a  circular  g-roove,  into  which 
a  copper  or  g-un-metal  ring  about  2^"xS"  if' 
fitted  and  secui'ed  by  neat  cement.  If  the 
projection  of  the  cap  exceeds  more  than 
three-fourths  of  the  thickness  of  the  suppoi't- 
ing-  masonr}',  precaution  nmst  be  taken  to 
have  a  blocking-  course  above  of  sutlicient 
weig-ht  to  counteract  any  tipping-  tendency. 
As  to  terra-cotta,  its  advantages  and  disad- 
vantages for  ornamental  and  plain  caps 
may  be  summed  up  as  follows: — (1)  Dura- 
bility— If  properly  burnt  it  is  unaffected  by 
the  atmosphere  or  by  acid  fumes  of  any  de- 
scription. (2)  Lightness — If  solid,  it  weig-hs 
about  122  lbs.  per  cubic  foot,  but  if  hollow, 
as  generally'  used,  it  weighs  only  60  to  70  lbs. 
per  cubic  foot,  or  half  the  weight  of  the 
lightest  building'  stone,  and  is  therefore  es- 
pecially suitable  where  considerable  projec- 
tions are  required.  (3)  StreruftJi — its  re- 
sistance to  compression  when  solid  is  nearly' 
one-third  greater  than  that  of  Portland 
stone.  (4)  Hardness — Mr.  Page  found  by 
experiment  that  it  lost  hy  attrition  one-six- 
teenth of  an  inch  in  thickness,  whilst  York 
stone,  with  the  same  amount  of  friction,  lost 
a  quarter  of  an  inch.  (5)  Cost — It  is  cheaper 
in  London  than  the  best  description  of  build 
ing  stone,and  is  easily  moulded  to  any  design. 
On  the  other  hand, terra-cotta  is  subject  to  un- 
equal shrinkage  in  burning,  which  some- 
times causes  the  pieces  to  be  twisted  ;  but 
these  imperfections  cannot  be  seen  at:  alti- 
tudes of  above  70  or  80  feet.  Great  care 
must  be  taken  in  fixing  the  blocks  ;  twisted 
and  warped  pieces  are  sometimes  set  right 
by  chipping,  but  this  should  be  avoided,  as, 
if  the  vitrified  skin  or  surface  be  removed, 
the  material  will  not  be  able  to  withstand  the 
attacks  of  the  atmosphere.  It  can  be  ob- 
tained in  numerous  colors,  viz.,  rich  yellow, 
pink,  buff,  etc.  Terra-cotta  which  shows 
small  air  cracks  on  the  surface  should  be  re- 
jected. Tall  chimneys  having  no  caps  (in 
which  cases  the  brickwork  is  carried  to  the 
top)  should  be  effectually  coped  to  prevent 
the  percolation  of  water  into  the  Joints  of  the 
brickwork,  which  during  frosty  weather  has 
a  dangerous  effect,  the  Joints  being  destroy- 
ed and  the  top  bricks  being  left  loose  and 
without  support.  The  coping  should  be  pur- 
posely^ made  in  fire-clay  or  terra-cotta,  about 
3iD.  thick,  and  flanged  over  about  Gin.,  both 
inside  and  outside  the  chimney.  A  cast-iron 
curb  can  be  used  with  even  greater  advan- 
tage. Whatever  material  be  employed  in  a 
cap,  it  should  be  set  in  Portland  cement  mor- 
tar. Many  chimney  caps  are  designed  in 
bricks,  and  with  very  pleasing  eflect ;  but 
still  they  cannot  be  considered  satisfactory', 
taking  the  cap  as  a  whole,  on  account  of  the 
number  of  parts  and  Joints  of  which  the  cap 
is  composed,  caused  necessarily  by  the  small 
dimensions  of  bricks. 

Probably  one  of  the  most  durable  and  suit- 
able materials  for  a  cap  is  cast-iron.  Its  ad- 
vantages are  that  the  cap  can  be  made  ex- 
tremely'light,  of  any  design,  and  at  a  very 
low  cost  as  compared  with  stone  or  any  other 
materials — especially  when  the  cap  is  of  an 
ornamental  character  ;  it  can  be  made  in 
sections  of  any  size  or  shape,  the  outline  of 
the  design  when  cast  having-  a  clear  and 
sharp  appearance.  The  flanges  for  bolting 
the  cap  together  should  be  cast  inside,  the 
Joints  being-  made  watertight  either  by  red 
lead  or  metalic  Jointing.  The  bolts  for  the 
flanges  are  usually  made  of  wrought-iron, 
and  sometimes  galvanized  ;  but  copper  bolts 
are  preferable,  as  they  do  not  oxidize.  If  re- 
quired, the  cap  can  be  so  constructed  as  to 


fix  together  without  any  bolts,  the  sections 
locking  one  into  the  other.  Many  shafts  are 
provided  with  cast-iron  caps.  In  designing 
a  cast-iron  cap,  care  should  be  taken  that 
the  sha[)e  l)e  such  that  the  center  of  gravity 
of  each  section  may  fall  well  towards  the  in- 
ner face  or  flue  ;  so  that,  should  the  bolts 
corrode  away,  the  sections  would  tend  to 
crowd  togethei'.  The  sections  must  be  pro- 
vided, wliere  they  rest  on  the  masonr-y,  with 
flanges  l)oth  inside  and  outside  the  walls. 
{To  be  cuntiniHtd.) 

IN  FAVOR  OF* STEAM  JACKETS. 

As  a  result  of  some;  elaborate  experiments 
with  a  ti'ipie  cylindei-  expansion  engine  in 
the  Whitwor'th  Kngintfering  Laboratory  in 
IMHS-'HO,  it  was  shown  that  steam-jacketed 
cylinders  have  a  certain  value. 

The  engines  in  the  Whitworth  Engineer- 
ing Laboratory  had  been  throughout 
specially  designed  and  constructed  with  a 
view  to  the  fulfillment  of  the  reciuirements. 
There  were  three  separate  inverted  cylinder 
engines  working  on  separate  brakes,  having 
the  following  dimensions: 

Cylinder.  Craiik-sbaft. 
Engine.  Diam.      Stroke.  Diani. 

Inches.     Inchi's.  Inch<>s. 

No.  I.  (higfi-pressure)   5  10  2% 

No.  II.  (intermediate)   8  10  2% 

No.  III.  (low-preKsure)   13  15  4 

Air  jiump  on  No.  Ill   9  4% 

Feed  pump      "    IJ^  2 

All  the  engines  had  their  cylinder  walls 
and  both  covers  separately  Jacketed,  and  so 
arranged  that  they  could  be  worked  with  or 
without  steam  in  any  or  in  all  of  the 
Jackets.  Each  engine  was  designed  to  carry 
a  pressure  up  to  200  lbs.  on  the  S(iuare  irjch, 
to  run  at  any  piston  speed  up  to  1,000  ft.  per 
minute,  and  had  expansion  gear  to  cut  off 
from  zero  up  to  0.8  of  the  full  stroke.  One 
engine  was  furnished  with  a  surface  con- 
denser having  160  square  feet  of  surface;  the 
other  two  engines  were  furnished  with  alter- 
nate exhausts,  either  into  the  atmosphere  or 
into  steam  Jacketed  receivers  supplying  the 
next  engine,  each  receiver  having-  an  alter- 
nate supply^  of  steam  from  the  boiler.  The 
boiler  was  of  the  locomotive  type,  with  5 
square  feet  of  grate,  200  square  feet  of  heat- 
ing- surface,  and  carried  200  lbs.  of  steam  per 
s(iuare  inch.  It  was  set  in  a  hot  chamber, 
with  an  economizer  having  50  square  feet  of 
heating-  surface,  of  whicli  an  area  of  40 
square  feet  was  kept  clean  by^  scrapers,  and 
was  so  arranged  that  the  gases  moved  in  the 
opposite  direction  to  the  water.  The  furnace 
was  worked  either  with  chimney  draught  or 
with  forced  draught  on  the  closed  stokehold 
system,  and  burnt  fuel  up  to  160  lbs.  an 
hour.  The  specialty  of  the  system  consisted, 
mainly,  in  the  provisions  made  to  render 
possible  the  accurate  determination  of  the 
manner  in  which  each  part  performed  its 
work,  as  well  as  to  make  the  performances 
of  each  organ,  as  far  as  practicable,  inde- 
pendent of  the  pei'formance  of  the  rest.  To 
accomplish  this,  the  boiler  and  three  engines 
had  been  separated  by  intervals  of  20  ft.,  7  ft., 
and  12  ft.,  and  the  steam  distributed  by  live 
systems  of  pipes,  while  the  engine  shafting- 
extended  over  a  length  of  36  ft.  "This  spread- 
ing- out  of  the  engines  entailed  greatly  in- 
creased radiation  and  additional  friction. 
These  (luantities,  however,  being-  differently 
measurable,  did  not  confuse  the  residts. 

The  investigation,  commenced  in  March, 
1888,  had  been  continued  at  the  rate  of  two 
trials  a  week  during  the  session,  a  trial  occu- 
pying six,  four  or  two  hours,  and  being  con- 
ducted as  regular  work  in  the  laboratory. 
As  the  trials  were  intended  eventually  to 
cover  all  possible  systems  of  using  steam, 
each  system  was  fully  investigated  in  a 
series  of  trials,  giving-  consistent  results,  be- 
fore proceeding  to  another  system.  After 
the  first  twenty-four  trials,  a  scheme  was 
drawn  up,  commencing  with  a  series  of  trials 
of  triple-expansion  at  200  lbs.  boiler  pressure 
per  square  inch,  with  and  without  steam  in 
the  jackets.  This  series,  involving  thirty- 
two  trials,  was  commenced  in  October,  1888, 
and  completed  in  April,  1889.  Several  trials 
were  made  at  each  speed  and  the  results 


were  found  to  agree  within  1  per  cent.,  so  that 
three  trials  with  steam  in  the  jackets  and 
three  without  were  taken  as  illustrating  the 
results  obtained.  The  conditions  under 
which  this  series  of  trials  had  been  made 
were,  if  anything,  more  favorable  to  econo- 
my than  any  which  prevailed  in  practice; 
and  although  the  purpose  of  these  engines 
was  to  elucidate  the  causes  of  inefficiency 
rather  than  to  j-ealize  the  utmost  economy, 
yet  it  was  very  desirable  that  the  results  ob- 
tained should  not,  whether  on  account  (jf  the 
comparatively  small  sizes  of  the  engines,  or 
from  other  causes,  fall  greatly  behind  wliat 
might  be  expected  from  high-class  engines 
in  actual  practice.  Hence  it  was  eminently 
.satisfactory  to  find  that,  notwithstanding 
the  drawbacks  already  mentioned,  the  eco- 
nomic results  compaicd  favorably  with  any- 
thing yet  obtained  in  practice,  even  with  the 
largest  engines.  The  pounds  of  coal  and  of 
water  per  indicated  horse-power  per  hour 
were : 

With  Wiiliout 
steam  Jackets.  Steam  JacketH. 
Coal— Total   L.jO  to   1.33    1.11  to  1.62 

Discounting  radiation  1.30  to  1.21  1.77  to  1.54 
Water— Total   14.10  to  12.68  17..30  to  1.5.90 

Discounting  radiation  12.30  to  11.90  16.60  to  l.'i.lO 
Although  these  results  were  extremely 
good,  the  sources  and  extents  of  the  various 
lo.sses  were  clearly  shown. .  Thus,  of  the 
total  heat  received  by  the  engines,  exclusive 
of  radiation,  with  Jackets  10.4  per  cent,  had 
been  converted  into  work,  and  without 
jackets  15.5  percent. — the  gi-eatest  amount 
which  would  have  been  converted  had  there 
been  no  secondaiy  actions  being  23  percent.; 
so  that  with  steam  jackets  there  were  losses 
through  secondary  actions  amounting  to  17 
percent.,  and  without  Jackets  to  34  per  cent. 
The  manner  of  the  distribution  of  these 
losses  was  also  apparent.  One  important 
source  of  loss,  wliich  with  Jackets  accounted 
for  5  per  cent,  of  the  loss,  had  been  brought 
to  light  for  the  first  time.  This  was 
the  heat  carried  away  from  the  sur- 
faces of  the  cylinder  and  passages,  in  con- 
sequence of  the  expansion  after  release.  The 
effects  of  cylinder  condensation  were  clearly- 
shown  in  the  mean  diagrams  taken  from  the 
trials.  Although  these  trials  were  not  in 
themselves  sufficient  to  determine  anything 
like  a  complete  law  of  this  action,  they  ex- 
hibited in  a  striking  manner  its  dependence 
on  certain  circumstances.  One  circumstance 
in  particular,  which  had  not  previously  re- 
ceived much  attention,  was  here  shown  to  be 
of  primary  importance  in  the  action  of  steam 
Jackets.  These  diagrams  showed  that  with 
the  temperature  of  steam  in  the  jackets  of 
Xo.  i  engine  the  same  as  that  of  the  initial 
steam,  the  effect  of  the  jackets  on  the  cylin- 
der condensation  was  very  small.  In  Xo.  II 
engine,  with  SO-"  Fahr.  difference  in  the  tem- 
perature of  the  Jackets  and  that  of  the  initial 
steam,  the  condensation  was  reduced  from  30 
per  cent,  to  5  per  cent.;  and  a  difference  of 
temperature  of  180'^  Fahienheit  between  the 
Jackets  and  the  initial  steam  in  engine  No. 
Ill  entirely  prevented  condens:ition.  Thus, 
in  these  trials,  with  steam  at  boiler  pressure 
in  the  jackets,  low-pressure  diagrams  had 
been  obtained,  apparently  for  the  first  time, 
in  which  the  curve  of  expansion  coincided  ex- 
actly with  the  curve  for  saturated  steam. 
 •  •  

The  Hartford  Post  says: 

The  Post  was  the  first  newspaper  in  the 
United  States  to  adopt  this  wonderful  in- 
vention (ty  pesetting  machine)  into  practical, 
everyday  use,  and  it  is  in  our  own  establish- 
ment, after  more  than  two  years'  continuous 
trial,  that  the  latest  small  improvements 
have,  from  time  to  time,  been  added,  which 
now  render  this,  the  only  practical  and  sim- 
ple ty  pesetting  model  ever  invented. 

The  Burr  Company  in  this  city  have  used 
typesetting  machines  for  years.  Whether 
they  are  as  good  as  those  in  the  Post  we 
cannot  say. 

A  NKW  Fremh  invention  is  a  smoke  bomb, 
intended  to  be  fired  into  the  ranks  of  the 
enemy,  who  uses  smokeless' powder,  and  ob- 
scure his  view. 


*ilE  ENGINEEIt. 


TO  PREVENT  CYLINDER  CONDENSATION. 

Professor  Thurston,  of  Cornell  Universi- 
ty, has  recently  patented  a  device  to  reduce 
condensation  in  steam  cylinders,  and  his 
specification  is  as  follows  : 

"  It  is  well  known  that  the  composition  of 
ordinary  cast-iron  is  largely  graphitic,  the 
carbon  contained  by  the  iron  amounting  to 
from  3  to  3  per  cent,  of  the  whole  up  to  5  or 
6  per  cent.,  according  as  the  iron  has  been 
exposed  to  a  higher  or  lower  temperature  in 
the  blast  furnace,  and  as  a  greater  or  less 
amount  of  fuel  is  burned  in  its  reduction 
from  the  ore.  It  is  also  well  known  that  a 
process  of  slow  oxidation  will  remove  the 
iron  in  part  from  the  surface  so  exposed  and 
leave  the  carbon  in  a  somewhat  compact 
form,  which  is  held  in  place  by  a  honey- 
combed mass  of  unoxidized  iron.  This  mix- 
ture covers  the  surface  of  the  solid  iron  to  a 
depth  depending  upon  tlie  duration  of  the 
action  of  the  oxidizing  medium. 

"  One  of  the  best  methods  of  securing  the 
oxidation  of  the  iron  is  to  subject  it  to  a 
dilute  acid — say,  for  example,  a  solution  of 
sulphuric  acid  in  water  in  the  proportion  of 
1  part  of  acid  to  10  of  water.  A  weaker  so- 
lution and  a  longer  exposure  would  accom- 
plish the  same  results.  By  actual  experiment 
I  have  found  that  a  piece  of  iron  submitted 
to  a  very  weak  solution  of  acid  for  ten  days 
produced  good  results. 

"  In  carrying  out  my  invention  I  expose 
the  internal  parts  of  the  engine  (such  as  the 
heads  of  the  cylinder,  the  two  sides  of  the 
piston,  the  internal  surfaces  of  the  ports,  and 
the  clearance  space),  to  the  action  of  such  a 
solvent  for  a  suitable  length  of  time,  thus 
converting  those  surfaces  into  highly  car- 
bonized material,  which  is  a  poor  conductor 
of  heat.  It  is,  of  course,  impracticable  to  so 
treat  the  rubbing  surfaces  ;  but  as  they  are 
kept  in  a  high  state  of  polish  their  capacity 
for  taking  up  heat  is  greatly  lessened,  and  it 
is  therefore  less  necessary  to  treat  the  sur- 
faces subjected  to  friction. 

"In  modern  engines,  especially'  those  of  a 
'high  speed'  type,  the  cylinders  are  of  large 
diameter  and  small  length,  and  the  stroke  of 
the  piston  is  short, thus  exposing  large  areas, 
which  are  effective  in  condensing  the  steam 
and  reducing  the  efficiency  of  the  engine. 
These  large  areas  I  propose  to  treat  in  the 
manner  described  to  prevent  the  wasting  of 
heat. 

"In  some  cases,  in  addition  to  rendering 
the  surfaces  graphitic  in  the  manner  de- 
scribed, I  shall  fill  the  spongy  surfaces  so 
prepared  with  a  substance  which  is  a  non- 
conductor of  heat — such  as  oil,  shellac  or 
other  adhesive  non-conducting  materials — 
which  will  increase  the  non-conducting  and 
heat  storing  properties  of  the  surfaces,  and 
at  the  same  time  aid  in  giving  them  perma- 
nence in  the  presence  of  variations  of  tem- 
perature, pressure  and  humidity,  such  as 
inevitably  occur  within  the  engine." 


One  night,  as  I  was  standing  on  the  poop 
of  the  '  Hercules,'  a  torpedo-boat  loomed  up 
on  our  port  beam  so  close  that  it  seemed  as 
though  I  could  have  tossed  a  biscuit  on  her 
deck ;  we  immediately  started  a  rapid  fire 
upon  her,  blue-jackets  and  marines  working 
machine  guns  and  rifles  with  a  vigor  that 
must  have  sunk  her  had  their  cartridges 
been  real.  We  had  no  sooner  started  our 
fire,  however,  than  I  saw  a  silver  streak  in 
the  water,  accompanied  by  a  swishing  sound, 
as  of  a  rattan  whipped  in  the  air.  This 
meant  that  a  torpedo  had  been  launched, 
and  as  our  big  ironclad  hull  was  broadside 
to  her,  our  speed  six  to  eight  knots,  and  her 
distance  a  scant  one  hundred  yards,  no  op- 
portunity could  have  been  more  favorable 
for  the  torpedo,  yet  it  missed  us,  and  passed 
astern  harmless.  Nor  was  I  surprised  at  it, 
for  whenever  I  was  so  fortunate  as  to  be 
present  at  torpedo  practice  on  any  man-of- 
war,  some  reason  alwaj^s  existed  for  this 
deadly  weapon  rushing  at  a  tangent  or 
plunging  headlong  into  the  water,  possibly 
to  turn  up  under  the  hull  of  your  own  boat. 
— Harper's  Weekly, 


MAN  OVERBOARD. 

There  is  no  sound  aboard  ship  so  demora- 
lizing as  that  of  "Man  overboard!"  It 
strikes  terror  to  the  heart  of  the  bravest, 
and  only  the  best  disciplined  crews  can  with- 
stand the  panic  it  usually  pr-oduces.  Almost 
every  ship  has  a  particular  i-ule  of  action  for 
such  occurrences.  The  best  arrangements, 
however,  are  often  inapplicable,  and  success 
depends  mainly  on  the  presence  of  mind  of 
the  watch,  the  man  at  the  life  buoy,  and  the 
normal  condition  of  the  boats. 

A  cool  hand  will  drop  the  life  buoy,  some- 
times within  reach  of  a  man;  a  "  bothered  " 
one  will  either  not  let  go  at  all  or  do  so  be- 
fore the  man  has  got  near  tlve  stern.  Of  all 
persons  aboard  ship,  the  officer  of  the  deck 
should  be  cool  and  collected. 

Rear- Admiral  S.  B.  Luce  lay's  down  the 
principle  that  the  most  important  consider- 
ations when  a  man  falls  overboard  are : 
First,  the  quickest  and  most  effectual  meth- 
od of  arresting  the  ship's  progress  and  how 
to  keep  her  as  near  the  spot  where  the  man 
fell  as  possible.  Second,  to  preserve  the 
general  discipline  of  the  ship,  to  maintain 
silence,  and  to  enforce  the  most  prompt  obe- 
dience, without  permitting  foolhardy  volun- 
teering of  any  kind.  Third,  to  see  that  the 
boat  appointed  to  be  employed  on  these 
occasions  is  placed  in  such  a  manner  that 
she  may  be  cast  loose  in  a  moment,  and 
when  ready  for  lowering,  that  she  is  prop- 
erly manned  and  fitted,  so  as  to  be  efficient 
in  all  respects  when  she  reaches  the  water. 
Fourth,  to  take  care  in  lowering  the  boat 
neither  to  stave  or  swamp  her,  nor  to  pitch 
the  men  out.  And,  lastly^  to  have  a  suffi- 
cient number  of  the  sharpest  sighted  men  in 
the  ship  stationed  aloft  in  such  a  manner  as 
to  give  them  the  best  chance  not  only  of 
discovering  the  person  overboard,  but  of 
pointing  him  out  to  the  men  in  the  boat, 
who  may  not  otherwise  know  in  what  direc- 
tion to  pull. 

With  steamers  the  difficulties  to  overcome 
in  rescuing  a  man  overboard  are  compara- 
tively few,  inasmuch  as  a  steam  vessel  is  al- 
ways under  control  so  long  as  her  machin- 
ery is  in  good  order.  The  rule  is  to  stop  as 
quickly  as  possible,  lower  the  lee  lifeboat, 
and  pick  the  man  up.  The  really  fine  points 
of  seamanship  come  into  play  when  sailing 
ships  are  being  handled.  The  ordeal  is  a 
trying  one  for  the  best  of  officers,  and  the 
young  seamen  who  can  properly  place  a 
large  sailing  ship  and  rescue  a  man  that  has 
fallen  overboard  deserve  the  highest  credit 
for  seamanlike  qualities. 

Rear  Admiral  Luce,  one  of  the  best  sea- 
men in  the  United  States  Navy,  and  now  on 
the  I'etired  list,  had  a  habit  while  in  com- 
mand of  the  North  Atlantic  squadron  of 
ordering  a  midshipman  to  relieve  the  officer 
of  the  deck  from  duty,  and  the  instant  the 
young  man  took  hold  of  the  speaking  trum- 
pet the  observing  officer  would  quickly  pass 
a  signal  and  in  a  twinkling  the  terrible  cry 
of  "  Man  overboard  I  "  would  ring  through 
the  ship.  It  was  all  done  to  test  the  young 
midshipman's  nerve  and  fitness  for  his  call- 
ing, and  the  Admiral's  delight  in  catching  a 
young  officer  napping  was  amusing.  Gener- 
ally, however,  commanding  officers  refrain 
from  allowing  the  cry  to  be  sounded  solely 
for  practice  purposes,  inasmuch  as  seamen 
have  been  known  to  jump  overboard  to  the 
rescue  of  their  supposed  unfortunate  ship- 
mate. The  rule  is  a  stringent  one  that  no 
sailor  shall  jump  overboard  for  rescuing 
purposes  unless  permitted  hy  the  officer  of 
the  deck,  but  many  brave  fellows  do  so  in 
spite  of  the  regulation,  and  no  few  lives 
have  been  lost  in  foolhardy'  undertakings. 


Do  not  hesitate  to  give  your  views — if 
well  considered — on  any  subject  you  have 
had  experience  with.  It  is  not  at  all  neces- 
sary that  they  should  agree  with  ours,  or 
with  anyone's  for  that  matter.  We  publish 
all  sensible  disquisitions  which  show  an  ac- 
quaintance with  the  topic  discussed,  and  ai'e 
never  better  pleased  than  when  we  receive 
articles  in  an  original  line  of  thought. 


COAL. 

The  composition  of  coal  varies.  In  an- 
thracites, the  most  important  element  being 
carbon,  it  may  be  found  as  high  as  90  per 
cent,  of  the  mass.  In  bituminous  coals  the 
carbon  may  be  from  50  to  55  per  cent.  But 
the  two  grades  of  coal  have  their  respective 
uses.  The  anthracite,  containing  less  vola- 
tile matter  than  the  bituminous,  has  a 
special  value  for  its  heating  quahties,  while 
in  bituminous  coal  it  is  the  volatile  matter, 
to  serve  for  the  production  of  gas,  which  is 
most  in  demand.  The  difference  between 
anthracite  with  3.1  per  cent,  of  volatile 
matter  and  bituminous  with  37.5  per  cent,  is 
at  once  appreciable.  There  is  a  transition 
in  the  condition  of  coal,  the  changes  being 
gradual.  First  we  have  hard,  dry  anthra- 
cites ;  then  semi  anthracites,  semi-bitumin- 
ous, and  finally  the  bituminous  coals.  This 
question  arises  :  Has  there  been  any  differ- 
ence in  the  natural  production  of  these 
grades  of  coal  ?  The  supposition  is  that  all 
coal  was  at  first  bituminous  and  that  then 
some  of  it  under  slow  and  tremendous  pres- 
sure was  converted  into  hard  or  anthracite 
coal.  Theorizing  further  on  this  subject,  it 
becomes  possible  to  give  reasons  for  the 
production  of  the  fluid  and  gaseous  hydro- 
carbons. Bituminous  coal,  as  first  formed, 
containing  such  a  large  proportion  of  vola- 
tile matter,  this  volatile  matter  might  have 
been  driven  by  the  incalculable  forces  of 
compression  out  of  the  soft  coal,  condensed 
into  mineral  oils  or  still  preserved  as  gases 
in  vast  internal  reservoirs. 

Coal  is  much  more  evenly  distributed  over 
the  world  than  is  generally  imagined,  and 
every  day  new  discoveries  are  being  made. 
Our  oldest  coal  workings  were  those  in  Vir- 
ginia, known  as  the  Richmond  or  Chester- 
field beds,  and  the  date  some  time  about  the 
middle  of  the  last  century.  It  seems  proba- 
ble that  English  engineering  officers,  under 
Braddock,  found  coal  in  Pennsylvania.  On 
the  Susquehanna,  coal  was  first  systematic- 
ally dug  and  sold,  and  found  its  way  to  dis- 
tribution by  means  of  arks. 

How  to  use  bituminous  coal  was  at  once 
understood.  Readily  ignited,  it  required  no 
special  methods.  It  was  coal,  like  that  in 
use  in  England,  or  "sea  coal."  It  was  a 
different  matter  with  anthracite  or  stone 
coal.  The  coal  coming  from  the  Wyoming 
Valley  was  sent  to  England  to  be  tested,  and 
the  answer  was  that  it  was  useless.  It  is 
probable  that  how  to  utilize  hard  coal  was 
not  well  known  until  the  year  ISIO.  For 
making  iron,  it  did  not  serve  its  purpose  be- 
fore 1814,  when  a  wire  mill  near  the  falls  of 
the  Schuylkill  used  it  for  the  first  time. — 
Greene's  Coal  and  Coal  Mines. 


Night  work  is  hard  work,  and  the  Ameri- 
can Miller  discourses  wisely  upon  it.  He 
says :  The  trouble  is  that  those  who  work 
at  night  are  apt  to  burn  the  candle  at  both 
ends  and  not  get  sufficient  rest,  since  their 
sleeping  hours  are  when  everything  invites 
to  activity.  If  sufficient  rest  is  obtained, 
there  is  only  one  respect  in  which  night  work 
is  more  unhealthy  than  day  work,  aside 
fi'om  the  unpleasantness  of  it,  and  that  is  in 
the  nervous  strain.  Constant  attention  on 
running  machinery  produces  a  nervous 
strain  that  only  those  who  have  experienced 
it  can  understand.  At  night  this  tension  is 
greater  because  there  is  nothing  to  divert 
the  mind,  which  always  seems  more  concen- 
ti-ated  and  receptive  at  night  than  during 
the  hours  of  sunlight.  Few  would  prefer  a 
night  watch  to  one  in  the  daytime ;  but  as 
some  must  perform  work  which  is  done  at 
night,  it  is  well  to  understand  that  the  sup- 
posed unhealthy  features  of  night  work  are 
largely  under  the  control  of  the  operative. 

[Not  on  board  ship,  however. — Eds.  Engi- 
neer.] _ 

Anyone  who  has  gained  great  fame  and  is 
large  in  the  public  eye  will  have  respectful 
and  admiring  listeners  and  readers  when  he 
talks  or  writes,  whether  he  knows  anything 
of  the  subject  he  discusses  or  not. 


I'HE  ENGINEER 


ELECTRICAL  GOVERNORS. 

Under  the  ordinary  method  of  controlling" 
electrical  systeuis  the  engineer  has  to  stand 
by  to  manipulate  what  is  called  a  resistance 
box  whenever  the  load  at  the  dynamo  is 
suddenly  increased  or  diminislied  by  adding 
to  or  cutting-  off  the  number  of  lamps.  If 
this  box  is  attended  to  instantly,  matters  are 
ail  rig-ht.  But  in  a  warship  in  time  of  bat- 
tle it  mig-ht  very  easily  happen  tliat  an  un- 
luclty  siiot  from  the  eneiJiy  would  not  only 
cut  off  all  but  a  few  of  the  lamps,  but  also 
kill  the  engineer  whose  duty  it  was  to  handle 
the  resistance  box.  Or  tlie  lamps  mig-ht  be 
cut  off  and  the  eng-ineer  be  too  badly  fright- 
ened to  do  the  rig-ht  thing-.  In  a  moment 
the  remaining-  lamps  on  the  ship  would  be 
destroyed  and  the  dynamo  as  well.  The 
mag-azine  would  be  in  utter  darkness,  and 
fatal  confusion  would  prevail.  The  one 
thing-  for  which  naval  men  have  looked  was 
a  g-overnor  for  the  dynamo.  When  it  was 
found  it  was  just  an  extra  coil  of  wire  placed 
on  the  dynamo,  this  coil  being-  made  of  much 
larg-er  wire  than  is  used  on  the  horseshoe 
mag-net.  It  is  not  easy  to  explain  the  action 
of  the  extra  coil  of  wire,  but  it  receives  the 
current,  and  serves  it  as  a  governor  serves 
a  throttle  on  a  steam  pipe  of  an  engine.  If 
there  is  a  call  for  an  increase  service,  the 
series  coil,  as  it  is  called,  provides  it.  If 
every  lamp  but  one  of  a  500  lamp  circuit  be 
cut  off  at  one  stroke,  that  one  lamp  bui-ns 
on,  unaffected  to  any  appreciable  extent. 
There  is  another  feature  of  this  governor 
that  makes  it  valuable  to  a  warship  whose 
coal  space  is  limited.  When  the  lamps  are  cut 
off  the  power  of  the  dynamo  and  the  conse- 
quent consumption  of  (ioal  are  not  wasted  in 
forcing  the  current  throug-h  a  resistance 
box.  The  reduction  in  the  power  used  is 
almost  in  proportion  to  the  load  removed  or 
the  number  of  lamps  cut  off.  If  five  hundred 
lamps,  for  instance,  require  fifty  h.  p.,  the 
power  required  when  four  hundred  and  fifty 
lamps  were  cut  off  would  be,  say  seven  h.  p., 
which  means  a  saving-  of  the  coal  required 
for  the  forty-three  h.p.  dispensed  with. 

Here  is  an  occurrence  which  is  so  com 
mon  in  this  city  that  it  excites  no  more 
notice  than  a  paragraph  like  that  subjoined 
from  a  daily  paper: 

"Recently  a  Tliird  avenue  motor  blew  out  its  cyl- 
inder head  just  after  leaving  the  Chatham  Square 
station.  The  flying  iron  demolished  the  plate  glass 
v(^indow  of  13  New  Bowery.  Fortunately  no  one 
was  in  the  way  of  the  missile  at  the  time. 

The  piece  of  the  cylinder  head  which  went  through 
the  window  was  of  triangular  shape,  about  half  an 
inch  thick,  and  weighs  five  pounds.  The  window, 
which  is  valued  at  $150,  is  insured  with  the  Metro- 
politan Plate  Glass  Insurance  Company,  who  will 
replace  it.  Col.  Hain  will  send  a  man  to  inspect  the 
damage." 

Sending  a  man  "to  inspect  the  damage  " 
seems  rather  useless  in  view  of  the  facts. 
Since  locomotive  cylinder  heads  are  always 
liable  to  blow  out  it  would  seem  cheaper  for 
the  company  to  put  in  wrought-iron  heads, 
which  would  not  go  to  pieces,  or  put  a  guard 
or  shield  over  the  present  ones  in  such  a  way 
that  the  fragments  would  be  deflected  into 
a  strong  box  on  the  engine  instead  of  into 
plate  glass  windows,  or,  haply,  some  un- 
fortunate person's  head. 

 •  •  

Take  a  polished  metal  surface  of  two  feet 
or  more,  with  a  straight  edge ;  a  large  hand- 
saw will  answer  the  purpose.  Take  a  wind^^ 
day  for  the  experiment,  whether  hot  or  cold, 
clear  or  cloudy;  only  let  it  not  be  in  murky, 
rainy  weather.  Hold  3'our  metallic  surface 
at  right  angles  to  the  direction  of  the  wind, 
i.e.,  if  the  wind  is  north  hold  your  surface 
east  and  west,  but  instead  of  holding  it  ver- 
tical incline  it  about  43  degrees  to  the  hori- 
zon, so  that  the  wind  striking  glances  and 
flows  over  the  edge,  as  the  water  flows  over 
a  dam.  Now  sight  carefully'  along  the  edge 
some  minutes  at  a  sharply  defined  object, 
and  you  will  see  the  wind  pouring  over  the 
edge  in  graceful  curves.  Make  3-our  obser- 
vations carefully  and  you  will  hardly  ever 
fail  in  the  experiment ;  the  results  are  even 
better  if  the  sun  is  obscured. —  Unknown 
Philosopher, 


NEW  TEXTILE  FIBER. 

Wonderful  po.ssibilities  of  the  vegetable 
okra  have  been  discovered  by  W.  E.  Sud- 
low,  an  Englisii  engineer,  now  of  Columtna, 
S.  C.  He  has  had  large  experience  with  tex- 
tiles. For  two  years  lie  has  been  looking 
into  the  okra  fiber  (jueslion,  and  reached  the 
conclusion  tiiat  it  can  be  cheaply  produced, 
and  that  tlie  okra  stalk  is  essentially  dilfei-- 
ent  fi-om  the  jute,  cotton,  and  ramie  in'  this 
that  the  wood  surrounds  the  liljer,  while  in 
the  othei-s  it  is  mixed  with  it,  and  this  is  the 
key  to  the  problem  of  cheap  pi-oduction. 
His  experiments  last  summer  and  fall  prove 
that  the  okra  fiber  and  wood  are  naturally 
separated.  The  mixing  of  the  fibei- with  the 
wood  of  jute,  ramie,  and  cotton  makes  it  ne- 
cessary to  employ  manual  labor  chiefly  to 
decorticate,  and  this  is  so  costly  that  only 
in  India  and  Chuia,  wher-e  labor  is  excessive- 
ly cheap,  is  it  possible  to  pr-oduce  the  fiber  at 
low  prices. 

Okra,  on  the  contrary,  can  be  separated 
by  machinery.  Mr.  Sudlow  says  that  he 
can  make  a  machine  which  will  not  cost 
more  than  an  ordinary  cotton  gin,  which 
can  be  employed  as  gins  are  employed  on 
each  large  farm  or  in  each  neighborhood, 
and  that  by  its  use  planters  can  turn  out 
fiber  and  sell  it  as  they  do  cotton — for  so 
much  a  pound.  Into  this  macliine  the  okra 
stalks  will  be  fed  butts  forward,  and  it  will 
cut  the  wood  from  the  fiber.  The  gluten 
will  be  removed  from  the  fiber  b}'  a  simple 
process,  and  the  fiber  is  ready. 

Some  beautiful  samples  laave  been  ex- 
hibited. The  fiber  is  long,  exceedingly 
strong,  between  straw  color  and  white,  and 
with  a  silken  gloss.  The  okra  plant  grows 
in  this  State  almost  without  cultivation  to 
perfection.  The  fiber  can  be  sul)divided  so 
that  cloth  as  well  as  rope  and  bagging  can 
be  made  from  it.  It  promises  to  become  an 
important  industry  and  to  surpass  either 
cotton,  jute,  or  pine  straw  as  a  bagging  for 
cotton. 

One  hundred  millions  of  dollars  of  Engli.sh 
capital  have  been  invested  in  various  Ameri- 
can industrial  enterprises  within  the  last 
twelve  months,  and  the  prospect  is  that  in 
the  present  year  a  much  greater  amount  will 
follow.  No  disturbance  of  our  financial  or 
commercial  system  has  ensued,  and  it  is 
probable  that  in  our  present  condition  of 
growth  and  activity  we  can  regard  with 
equanimity  the  invasion  of  almost  any  con- 
ceivable quantity  of  European  mone}'. 

Of  the  immense  amount  which  sought  in- 
vestment here  in  1889,  a  very  large  part 
appears  to  have  been  new  money.  That 
is  to  say,  a  scrutiny  of  the  market  for  our 
railroad  and  Government  securities  does  not 
show  that  the  demand  for  industrial  stocks 
has  been  a  simple  substitution  of  that  class 
of  security  for  the  other.  The  immense 
bulk  of  foreign  investment  in  our  railroads 
remains  practically'  unchanged,  as  is  clearly- 
disclosed  in  the  recent  reorganization  of  our 
great  railroad  corporations. 

We  do  not  see  any  danger,  either  in  the 
present  or  in  the  future,  for  oui-  industries  : 
and  we  see  very  little  danger  in  it  for  the 
English  investor.  Money  is  plentiful  through- 
out the  whole  country,  more  plentiful  than 
ever  before  in  our  history,  and  certainly 
more  active.  It  is  not  local,  but  universal, 
this  development  of  oui-  industi-ial  growth, 
and  the  English  investor  can  derive  from  it 
a  very'  satisfactory  assurance  of  the  safety 

and  productivity  of  his  capital. — N.  Y.  Sun. 



A  steamer  loaded  with  sugar  had  to  burn 
•24  mats  of  it  to  "reach  the  port  of  Phila- 
delphia. She  had  previously  burned  all  the 
loose  stuff  that  could  be  got  at.  Sugar 
makes  a  good  fuel,  but  at  something  like 
$100  a  ton  it  costs  too  much  to  run  steam- 
ships with  very  long. 

 ♦  ♦  > 

Horatio  Allen  was  the  originator  of  the 
overhung  cylinder  now  so  generally  used  on 
stationary  engines.  At  all  events  none  were 
in  general  use  prior  to  1860,  when  they  w*ere 
first  built  at  the  old  Novelty  Iron  Works,  N.  Y. 


AN  INGENIOUS  AMERICAN  CLOCK. 

In  an  old  barn  at  Pitteton,  Pa.,  is  in 
operation  a  clock,  standing  12  feet  high,  7 
feet  wide,  and  '.i  feet  deep. 

The  clock  as  it  now  stands  is  composed  of 
two  parts,  on  the  lower  one  of  which  there 
are  eight  dials.  No.  1  shows  the  ordinary 
clock  dial,  with  minute  and  second  hand; 
No.  2,  a  series  of  figures  which  tell  the  num- 
ber of  minutes;  No.  '.i,  the  number  of  hours 
which  have  pa.ssed  since  the  begining  of  the 
year;  No.  4,  the  number  of  days  which  have 
passed  in  the  year,arid.by'an  ingenious  device, 
one  figure  is  skipped  by  the  dial  in  leap  year. 
No.  5  is  a  split-second  dial,  and  which,  by 
the  simple  touching  of  a  spring  is  made  to 
stop  at  the  quarter  second.  No.  G  tells  the 
time  of  meridian,  forenoon  or  afUirnoon,  and 
also  the  hour  by  the  twenty-four-houi-  sys- 
tem. Mo.  7  tells  tlie  numbei-  of  days  which 
liave  passed  in  the  month,  and  No.  8  the  day 
of  th(!  week. 

P>ut  it  is  in  the  upper  section  of  this  clock 
that  the  genius  of  the  maker  is  displayed  at 
its  best.  On  the  base  of  this  part  is  a  minia- 
ture railway  situated,  on  the  edge  of  a 
beautiful  city.  The  Kcenery  is  unusually 
natural,  and  as  it  shifts  to  evening  liundreds 
of  stars  are  suddenly  made  to  twinkle,  first 
faintly  and  then  in  full  distinctness,  in  the 
disk  representing  the  heavens.  The  mechan- 
ism whicli  operates  the  stars  is  so  arranged 
that  it  takes  two  hours  for  the  wires  holding 
them  to  descend  fiom  the  recesses  of  the 
cabinet  to  a  point  over  the  city.  A  prom- 
inent feature  is  a  small  railway  station. 
The  tracks  of  the  railway  emerge  from  a 
tunnel  at  the  right  hand  coi-ner;  with  the 
bell  tolling  and  the  whistle  tooting,  the  train 
pulls  up  at  the  station.  Here,  by  au- 
tomatic arrangement,  a  stop  of  five  minutes 
is  made,  during  which  the  door  of  the  wait- 
ing room  opens,  and  three  passengers  make 
their  appearance.  The  station  agent  also 
appears,  the  flagman  throws  a  switch,  gives 
the  signal,  and  the  train  then  resumes  its 
journey.  During  its  absence  a  second  en- 
gine makes  its  appearance, coming  to  the  front 
from  a  side  switch,  which  is  always  securely 
locked  upon  the  approach  of  the  first  train. 
The  realism  of  the  scene  is  heightened  hy  the 
presence  on  the  reverse  side  of  the  station  of  a 
vigilant  gatekeeper,who  lowers  the  gates  and 
waves  the  danger  signal  at  the  approach  of 
trains.  There  is  also  in  operation  an  electric 
street  car,  which  passes  the  station  in  time 
to  receive  passengers  from  the  train. 

In  the  center  of  the  clock,  just  over  the 
miniature  I'epresentation  of  the  city,  there  is 
an  alcove,  in  which  appears,  at  intervals  of 
five  minutes,  one  of  a  dozen  figures  which 
represent  twelve  stages  in  the  life  of  man, 
from  the  toddler  learning  how  to  walk  to 
the  grandsire.  As  the  twelfth  figure  makes 
its  appeai  ance  at  the  close  of  each  hour,Time 
with  an  houi-glass  in  his  hand,  appears  at  an 
opening  in  the  top  of  the  cabinet  and  strikes 
the  hour  of  the  day  on  a  silver  bell.  On  two 
small  dials,  located  on  either  side,  are  two 
human  hands,  the  one  pointing  to  the  season 
of  the  year  and  the  other  to  the  week  of  the 
yeai-. 

The  inventor  anil  originator  of  this  in- 
genious contrivance  is  a  young  mechanic 
named  Thonuis  Fitzsimmons.  Thomas  is 
only  -,'3  yea  I  S  of  age,  has  never  had  any 
education  beyond  that  acquired  in  the  com- 
mon schools,  and  was  never  identified  with 
a  watch  or  clock  making  establishment. 
His  faculty  of  inventing-  things  is  purely  in- 
herent, and  since  he  was  old  enough  to  be 
about  his  spare  time  has  always  been 
devoted  to  mechanical  experimenting.  The 
clock  has  enlisted  his  attention  for  four 
years,  and  now  lacks  but  the  painting  and 
decorating  to  make  it  tit  for  public  exhibi- 
tion. 


Invitations  to  balls  come  thick  and  fast 
in  these  days.  The  latest  is  that  of  the  ^la.- 
rine  Engineers'  Association  of  Chicago,  who 
intend  to  celebrate  in  Brand's  Hall,  in  that 
city,  January  29.  Dearly  beloved  brethren, 
the  spirit  is  willing  but  the  flesh  is  weak. 
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TRADE  NOTES. 

The  '  Venezuela '  is  a  new  vessel  to  run  between 
tliis  city  and  Lag'uayra.  She  was  built  by  Cramj)  & 
Sons,  and  launclied  Oct.  19.  She  is  33.3  feet  long, 
40  feet  beam,  and  28  feet  deep.  Siie  measures  2,800 
tons.  She  is  expected  to  develop  2,000  horse  power, 
and  make,  on  an  expenditure  of  32  tons  a  day,  an 
average  of  14  knots  an  hour. 

*  * 

* 

A  CRUSADE  has  begun  in  England  to  i)ut  a  stop  to 
the  system  of  foisting  sham  electrical  appliances 
upon  the  public.  A  vender  of  "electropathic  belts," 
which  were  said  to  cure  sciatica  and  innumerable 
other  ailments,  has  been  brought  into  court  and 
punished  for  obtaining  money  under  false  pretences. 

The  crusaders  can  find  a  good  opening  in  this 
country. 

*  * 

* 

The  Mallory  Steamship  Line  is  running  a  new 
vessel,  the  'Leo7ia,'  with  triple  expansion  engines. 
When  running  eleven  knots  an  hour  she  is  said  to 
be  a  most  economical  coal  consumer,  but  add  a 
couple  of  knots  to  this  and  the  coal  consumption  in- 
creases astonishingly. — Times. 

Yes,  sir,  and  without  the  triple  cylinder  engines 
it  would  be  still  more  astonishing. 


Locomotive  building  has  not  heen  as  large  in  1889 

as  it  was  in  the  year  preceding.    The  falling  off  has 

not  been  serious.    In  1888,  2,180  locomotives  were 

built  by  17  firms.    In  1889,  1,860  were  built  by  16 

firms.    The  product  of  the  firms  not  reporting 

would  probably  not  raise  the  output    to  2,000. 

Thirteen  of  the  firms  reported  in  both  years.  The 

average  yearly  product  of  19  firms  for  the  eight 

years  1880-88 was  1,645  locomotives. 

*  * 
«- 

Arrangements  have  been  made  to  start  a  new 
water  company  in  Elizabeth,  N.  J.,  in  opposition 
to  the  present  one.  The  new  company  is  com- 
posed of  New  York  and  Elizabeth  capitalists,  the 
former  furnishing  the  bulk  of  the  money. 
Among  others  here  who  are  said  to  be  interested 
in  the  venture  are  Sheriff  Glasby  and  ex-Congress- 
man Clark.  It  is  proposed  to  supply  the  water  by 
means  of  artesian  wells,  which  will  be  sunk  at  South 
Elizabeth.  All  the  capital  required  has  already  been 
subsci'ibed,  and  the  syndicate  will  begin  operations 
in  the  spring. 

*  » 
* 

The  latest  direction  in  which  British  capitalists 
have  looked  for  investments  in  this  country  is  toward 
the  big  cotton  mills.  Negotiations  are  well  advanced 
for  the  purchase  of  three  of  the  greatest  mills  in 
America  at  a  cost  of  $20,000,000.  Two  of  these  mills 
are  ia  New  England  and  the  third  is  in  the  Middle 
States.  Options  on  these  properties  were  obtained 
some  time  ago,  and  an  investigation  by  experts  of 
their  condition  is  now  in  progress.  The  mills  re- 
ferred to  make  only  standard  cotton  goods  and  no 
fancy  products. 

* 

Ofeicers  of  the  navy  and  revenue  marine  are  labor- 
ing assiduously  to  combine  the  two  services.  Secie- 
tary  Tracy  has  replied  to  Mr.  Barker,  Chairman  of  the 
House  Committee  on  Commerce,  recommending  the 
passage  of  the  Lodge  bill  without  amendment.  The 
Lodge  bill  is  the  same  as  the  Cliandler  bill  introduced 
in  the  Senate,  referred  to  tlie  Senate  Naval  Com- 
mittee, and  reported  on  favorably.  The  Chamber 
of  Commerce  and  Board  of  Trade  of  New  Orleans 
have  now  passed  resolutions  favoring  the  proposed 
transfer.  Both  bodies  have  asked  their  representa- 
tives in  Congress  to  secure  if  possible  the  passage 
of  the  proposed  measure. 


Charles  F.  Elmes,  Chicago,  is  building  for  the 
Goodrich  Transportation  Company  a  fore  and  aft 
compound  engine  28  and  50  by  36  for  their  steamer 
which  is  being  built  by  Burger  &  Burger,  at  Mani- 
towoc. The  engine  is  of  the  same  pattern  as  the 
one  built  by  Mr.  Elmes  for  the  Goodrich  company's 
steamer  '  City  of  Racine,'  which  proved  a  great  suc- 
cess last  season.  The  engine  will  be  shipped  to  Mani- 
towoc this  month.  He  is  also  building  a  triple  en- 
gine, thi-ee  8  by  8  cylinders,  crank  set  at  120  degrees 
for  a  steam  yacht  building  ax  Lake  Geneva  for 
Geo.  L.  Dunlap,  of  Chicago.  Her  dimensions  will 
be  60  feet  over  all,  10  feet  beam,  4  feet  draught  and 
she  will  be  propelled  by  a  Delamater  wheel  44  inches 
diameter  which  will  make  400  revolutions  per 
minute. 


The  only  ship  railway  in  North  America  is  rapidly 
approaching  completion.  It  is  designed  to  convey 
vessels  over  the  Isthmus  of  Chignecto,  which  joins 
Nova  Scotia  and  New  Brunswick,  a  distance  of 
seventeen  mi  es.  The  roadbed  is  ballasted  and 
ready  for  track  laying,  and  the  docks  at  either  end 
are  in  process  of  construction.  The  steel  for  the 
track  weighs  110  pounds  to  the  yard.  There  will  be 
a  double  track,  upon  which  the  cradle  containing  the 
vessel  under  transport  will  be  placed.  The  locomo- 
tives, two  of  which  will  be  used  in  drawing  the  vessel 
across  the  Isthmus,  are  built  on  the  same  principle  as 
ordinary  engines,  but  of  much  greater  weight  and 
power.  The  vessels  to  be  transported  will  be  hoisted 
by  hydraulic  power  from  the  basin  to  the  track,  and 
it  ia  estimated  that  a  ship  of  ordinary  capacity  will 


be  taken  from  the  Bay  of  Fundy  and  placed  in  the 
Gulf  of  St.  Lawrence  in  two  and  a  half  hours,  though 
a  speed  of  ten  miles  an  hour  is  obtainable.  The 
tariff  for  lifting  and  hauling  vessels  over  the  rail- 
way will  be  .50  cents  per  ton  for  cargo  and  25  cents 
])er  ton  for  hull,  so  that  a  vessel  of  1,000  tons  would 
pay  .f750  for  transjjortation.  The  permanent  suc- 
cess of  the  scheme  is  looked  ujjon  as  higldy  prob- 
lematic, for  the  class  of  schooners  engaged  in  trade 
at  present  are  totally  unable  to  bear  any  such 
charges. 

*  * 

* 

The  new  process  of  cutting  veneers  is,  in  outline, 
as  follows:  The  log  is  first  opened,  as  it  is  technically 
called;  that  is,  it  is  cut  longitudinally  through  the 
center.  The  halves  are  then  steamed,  and  are 
ready  for  the  new  machine.  The  machine  makes  a 
diagonal  cut.  The  log  is  moved  up  and  down  in  a 
diagonal  plane,  and  the  knife  is  adjusted  un- 
derneath to  the  required  thickness  of  veneer,  a 
veneer  being  taken  off  each  time  the  log  descends. 
By  this  process  a  flat-cut  veneer  is  produced,  which 
is  in  every  way  preferable  to  one  cut  by  the  rotary 
process;  for,  by  this  latter  method,  cutting  ai'ovind 
the  log,  the  pressure  of  the  cut  is  always  towards 
the  center,  which  necessarily  leaves  the  bottom  sur- 
face of  the  veneer  slightly  smaller  than  tiie  top,  so 
that  when  the  veneer  is  laid  on  to  a  flat  surface  it  is 
likely  to  open.  In  the  flat-cut  veneer,  on  the  other 
hand,  the  grain  is  not  disturbed,  the  upper  and  under 
surfaces  are  equal  in  area,  and  all  danger  of  splitting 
is  avoided.  By  the  new  process  a  veneer  can  be  cut  12 
feet  6  inches  long  up  to  26  inches  wide.  By  no  other 
process  can  so  large  a  veneer  be  cut.  The  veneers 
after  being  cut  are  taken  to  a  drying  room  and  stood 
on  edge  between  uprights  until  thoroughly  seasoned. 
When  this  process  is  completetl,  the  veneers  are  re- 
placed in  the  exaot  outline  of  the  original  log  so 
skillfully  that  one  could  hardly  detect  that  the  log 
had  ever  been  "opened." 

*  * 
* 

What  seems  to  be  wanted  is  a  scientific,  uniform 
system  of  bookkeeping  for  railroads  by  which  ex- 
penditures shall  be  classified  on  principle,  and  not 
arbitrarily,  at  the  whim  of  one  or  two  men;  and 
construction  and  expense  accounts  so  kept  that  the 
actual  earnings  of  the  property  applicable  to  divi- 
dends may  appear  in  them  correctly.  In  early  clerk- 
ing days  we  had,  for  example,  in  regard  to  ship- 
ping repairs,  a  rule,  "one-third  new  for  old,"  that 
is,  one- third  of  the  value  of  new  construction  was 
deducted  to  allow  for  the  value  of  the  old  which  it 
replaced.  It  seems  that  a  similar  rule,  the  exact 
terms  of  which  could  be  fixed  by  expert  railroad 
men,  might  be  devised  for  railroad  work,  and  new 
cars,  locomotives,  bridges,  station  houses,  ties  and 
rails  estimated  according  to  it.  No  one  pretends 
that  new  mileage  and  new  station  houses,  or  ad- 
ditional cars  and  locomotives,  beyond  those  needed 
to  replace  old  ones  destroyed,  are  properly  charge- 
able as  running  expenses,  and  yet,  on  the  books  of 
some  ultra  conservative  companies,  all  such  items 
are  thus  disposed  of.  Other  companies  go  to  the 
other  extreme,  and  call  every  new  car  and  every 
new  locomotive  an  addition  to  capital,  regardless  of 
the  discarded  old  ones,  whose  place  the  new  barely 
fill.  When  this  point  is  settled,  the  question  of  how 
much  dividend  shall  be  paid,  or  whether  contingent 
interest  on  income  bonds  has  been  earned,  will  be 
easily  settled  also.— A'^  Y.  Sun. 

What  eats  up  the  high  rents  in  the  big- 
flat  houses  is  the  hiring-  of  servants  and  the 
keeping  of  the  flats  in  repair.  The  owner  of 
a  big  flat  house  cannot  well  put  the  repairs 
on  the  tenants  in  the  way  the  owners  of  pri- 
vate houses  do.  Even  if  a  clause  were  in 
serted  in  each  lease  of  a  big  flat  house  that 
the  tenants  would  have  to  pay  for  the  re- 
pairs, the  owner  would  have  the  care  of  all 
the  halls,  the  elevators,  the  cellars,  the 
attics,  and  the  heating  and  plumbing,  anj'- 
how.  The  tenant  would  not  repair  an3'thing 
outside  of  his  own  flat.  It  would  be  hard  to 
make  him  paint  the  woodwork  around  the 
windows,  even  if  each  tenant  might  not  fancy 
a  difl'erent  color  or  shade  for  his  own.  The 
tenant  could  not  be  forc(!d  to  keep  the  front 
of  the  house  in  repair.  A  big  flat  house  re- 
quires the  services  of  plumber,  carpenter, 
and  painters  constantly.  It  makes  a  dilfer- 
ence  of  half  of  one  per  cent,  in  the  return  on 
the  cost  of  a  flat  house  whether  an  elevator 
is  run  or  not.  Flat  house  elevators  do  not 
last  the  way  business  office  elevators  do, 
and  they  do  not  have  the  same  kind  of  use. 
Elevators  require  the  emplo^-ment.  of  one  or 
two  boys  or  men  to  look  after  each  one. 
There  must  be  an  engineer  and  a  fireman, 
or  two  engineers  and  two  flremen.  Then 
there  are  the  constant  repairs  to  the  elevat- 
ors and  elevator  shafts,  added  to  which  is 
the  interest  on  the  greater  cost  of  construct 
ing  a  building  with  elevators.  Then  a  big 
flat  house  has  more  servants  in  proportion 
than  a  small  flat  house.    The  servants  wear 


liveries.  The  liveries  cost  monej',  and  it 
costs  mone^'  to  pay  the  servants  who  wear 
the  liveries.  There  is  a  man  at  each  en- 
trance da.>'  and  night.  This  is  not  necessary 
in  a  small  flat  house,  where  the  doors  are 
always  kept  closed,  and  where  the  people 
who  live  there  carr3^  latch  keys  instead  of 
pushing  an  electric  button  and  waiting 
until  the  portals  are  thrown  open  by  the 
liveried  minion.  Ever}-  big  flat  house  has  a 
superintendent,  who  gets  from  $1,500  to 
$.5,000  a  year.  Smaller  flats  are  looked  after 
by  agents. 


A  GREAT  INVENTOR. 

He  made  a  new  invention  nearly  every  other  week, 
But  something  always  ailed   it  and  it  always 
seemed  to  shirk  ; 
Its  functional  activity  was  somehow  very  weak. 
Its  whole  vitality  was  low ;   the  blamed  thing 
wouldn't  work. 

He  made  perpetual  motion  things ;  but  they  would 
never  move ; 

And  then  he  made  a  big  machine  for  flying  through 
the  sky, 

But  there  was  a  slight  obstruction  in  the  piston  rod 

or  groove, 

And  the  only  trouble  with  it  was  lie  couldn't  make 
it  fly. 

And  he  made  marine  toboggans  for  sliding  on  the 
sea, 

A  very  pretty  compromise  of  bicycle  and  boat. 
And  on  the  second  trial  trip,  he  said  'twas  his  idee, 
The  thing  would  slide  tremendously,  if  he  could 
make  it  float. 

And  he  made  a  panacea  that  would  cure  every  ill, 
The  long-sought  life  elixir,  to  the  world  so  long 
denied; 

He  took  the  medicine  himself,  a  large,  green  look- 
ing pill. 

And  twenty  minutes  later  he  laid  him  down  and 
died. 

— S.  IV.  Foss,  in  Yankee  Blade. 


CLUB  RATES  FOR  1890. 

In  former  years  we  have  made  large  re- 
ductions for  clubs,  varying  in  amount  with 
the  numbers  sent.  These  rates  have  been 
lower  than  we  can  longer  afl"ord,  and  we 
feel  that  we  cannot  continue  them  longer. 
We  hope  our  friends  will  feel  that  t\\ey 
get  $2  worth  of  value  in  each  issue,  at  least 
that  annuall}',  and  continue  their  favors  for 
1890.  We  have  therefore  to  announce  that 
our  rates  for  1890  are: 

Two  names,  one  of  them  new.  .$1.80  each. 

Five  names  1.70  each. 

Ten  names   .1.50  each. 

This  is  the  lowest  rate  we  can  make  for  The 
Engineer  for  any  number  of  names.  We  add 
also  that  all  names  comprising  a  club  must 
be  handed  in  at  one  time;  we  cannot  extend 
the  privilege  of  joining  a  club  at  any  time 
dui-ing  the  year  to  one  or  two  persons. 

Those  who  are  willing  to  aid  our  enterprise 
to  the  extent  of  soliciting  their  friends  to 
come  in,  can  write  the  names  on  a  separate 
sheet  and  send  them  'with  the  money.  Send 
an  express  companj-'s  receipt  or  postal  notes 
in  preference  to  postal  orders.  Be  particular 
and  have  all  names  and  addresses  correct. 


RATES  AT  WHICH  WE  FURNISH  OTHER 
PAPERS  WITH  THE  ENGINEER. 

Subjoined  will  be  found  our  clubbing  rates 
with  other  papers,  the  proprietors  of  which 
make  a  reduction  in  their  rates  in  connection 
with  us. 

All  complaints  of  irregularity  in  receiving 

other  papers  should  be  made  directly  to  the 
publishers  of  them,  not  to  us. 

Publication  With 
Price  per  vear.     The  Engineer 

Railroad  Gazette  |4.20  |5.40 

Scientific  American   3.00  4.50 

American  MiUer   1.00  2.75 

Manufacturer  and  Builder. ..  1.50  3.00 

American  Machinist   2.50  4.20 

London  Engineer  10.00  11.00 

En(;ineeks"Gazette, London  1.50  3.50 

National  Car  Builder   1.00  2.75 

Cotton,  Wool  and  Iron   3.00-  4.25 

These  rates  are  for  new  subscribers  to  the 
journals  named,  and  those  who  send  monej' 
thi'ough  us  will  please  state  whether  their 
subscriptions  are  new  or  a  renewal. 

Any  periodicals  not  on  this  list  will  be  fur- 
nished at  a  discount  from  regular  rates. 

JoH^  B.  Jackson,  Printer,  48  Centre  St.,  New  Yor^ 


THE  ENGINEEli. 
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I^ALI.   BOOKS   AOVERXISEO    IN   THESE   PAGES   SOLO    BY  US.^ 


""  Hinrs  for 

Sream  Yachtsmen," 

A  pamphlet  of  about  forty  pa^'es,  lull  of  infoi-ma- 
tion  lor  owners  and  engineers,  by 

_      E.  E.  ROBERTS, 

author  of  Useful  Hints  on  Steam,"  and  inventor 
of  the 

EGBERTS  SAFETY  WATER-TUBE  BOILER. 


SENT  FREE  ON  RECEIPT  OF  TWO-CENT  STAMP. 

Address 

E.  E.  KOBKRTN, 

107  Liberty  St.,  New  York. 

OCEAN     MARINE  ENGINEERS' 
BENEFICIAL  ASSOCIATION, 
No.  69,  N.  Y. 
HALL,  189  BOWERY, 
meets  every  Wednesday   Evening  at 
7.30.    Visiting:  Brothers  ivitli  Creden- 
tials eordially  invited. 
GEO.  UHLER,  Sec'y.  J.  GEO.  HORMES,  Pregt. 


KATZENSTEIN'r 

Self-Acting  Metal  Packing, 

For  Piston  Rods,  ValT« 
I,  Stems,  etc. 

5j!30f  every  description. 
For  Steam  Engines,  La- 
icomotives.  Pumps,  <fcc. 
I  Adopted  and  in  ufl« 
by  the  principal  Iron 
Works  and  Steamship 
Companies  within  the 
last  10  years  in  this  and 
Foreign  Coantries.  For 
full  particulars  and  re- 
ferences, address, 

357  West  St., 

IVew  Yorli. 


Sectional,  Safety,  High  Pressure 

MARINE  BOILER, 

CliarloNloii-KiinawliJi,  W 


Va, 


U.S.A. 


Great  Streni?th,  Minimum  \Vi  lt;ht.  Maximum  Oener- 
uUve  ri)W<T,  CompiM-tncNH   AliRoliilc  Siifety, 
Perfi-cc  i-iiit  Ilniilil  Clrculutlnii, 
Dry  sicum. 

For  Steamers,  Yachts,  Packets,  Tugs,  Etc 


Decern l)er  2.S,  IHsi). 
QEALEIJ  PK01"()SAI>S  will  Ix!  received 
O  at  tlie  otliceof  tlie  Superviaiiig  Archi- 
tect, Treasury  Department,  WasliiMf,'ton, 
D.  C,  until  3  o'clock  i>.  M.,  on  the  otli  day 
of  February,  1890,  for  furnisliin^  tiie  labor 
and  materials,  and  putting  in  place  com- 
l)lete,  the  steel  linings,  including  doors 
for  two  vaults,required  for  the  U.  S.  Mint 
building  at 

S.IN   FRAlVCISCrt,  CAt,. 

in  accordance  with  the  drawing  and  spec- 
ification,  copies  of  which  may  lie  had  on 
application  at  this  cffice,  or  the  ofiice  of 
the  Superintendent  of  the  Mint. 

Each  bid  must  be  accompanied  by  acer- 
tified check  for  $200.00. 

The  Department  will  reject  all  bids  re- 
ceived after  the  time  fixed  for  opening  the 
same ;  also  bids  which  do  not  comply 
strictly  with  all  the  requirements  of  this 
invitation. 

James  H.  Windrim, 

SiiperrhirKj  Architect. 


RICHARD  DUDGEON, 

No.  24  Columbia  Street,  New  York, 

Maker  and  Patentee  of 

Improved  Hydraulic  Jacks 

Punches,  Roller  Tube  Expanders,  and  Direct  Aotln 
steam  Hammers.  Jacks  for  Pressing  on  Car  Wheel 
or  Crank  Pins,  made  to  f>rder.  Communications  by 
letter  will  receive  prompt  attention. 


THE  PRATT  &  WHITNEY  CO., 

HAH-TDPOMD,  CONN,  TT.S.-A-. 

MANUFACTURERS  UF  MACHINE  TOOLS 

For  Railway  and  General  Machine  Shops. 

COMPRISING 

lathes  -  Planers;  Corrugating  Machims  for  Grooving  Chilled  Ch-inding  Rolls  for  Flouring  MiSs: 
Drilling  Machines  (Horizontal  and  Vertical);  Screw  Machines;  Milling  Machines; 
Cutler  and  Twist-Brill  Grinding  Machines,  Turret  Head  Chucking, 
Bolt-Cutting,  Forging  and  Finishing  Machinery;  Nut- 
Tapping  and  Cutting  Off  Machines;  Boring-Mills. 

And  Plants  Complete  for  Gun  and  Sewing  Machine  Manufacture. 
Special  Machinery  for  Metal  Working. 

inacIiineH  Completely  Equipped  with  Tools,  Fixtures  and  Oanires 
for  ITlauufacturius:  Metal  Goods  Oenerally. 

tJ.  S.  Standaud  Taps  and  Dies  for  both  Hand  and  Machine- Work  ;  Pipe  Taps  and  Reamers. 

Master  Car-Builders'  Standard  Limit  Gauges  for   BOUND  BAR  IRON.     U.  S.  Standard 

Thread  Gauges.   Sta,ndard  Cylindrical  Size-Gauges.   Drop-Forged,  Steel  Caliper  Gauges. 
Standard  Hand,  Shell,  and  Chucking  Reamers.    Taper  Reamers  for  every 
purpose.  Efardened  and  Ground  Steel  Mandrils,  and  every  appliance 
In  TOOLS,  FIXTURES,  or  SPECU.L  GAUGES,  necessary 
for  STANDARD  INTERCHANGEABLE  WORK. 

Combination  l,athe-Chucl£s;  Kcnsiiaw  Ratcliet  Drills.  Etc 

^"Send  for  Illustrated  Catalogue  and  Price-List. 


J.  M.  ALLEN,  -  -  -  President. 
Wm.  B.  FRANKLIN,  -  Vice-Pre.sident. 
F.  B.  ALLEN,  -  Second  Vice-President. 
J.  B.  PIERCE,  Secretary  and  Treasurer. 


Issues  Policies  of  Insurance  after  a 
careful  Inspection  of  the  Boilers, 

COVERING  ALL  LOSS  OR  DAMAGE  TO 

BUILDINGS  AND  MACHINERY, 

ALSO 

Covering  Loss  of  Life  and  Personal  Injury 

ARISING  FROM 

STEAM  BOILER  EXPLOSIONS, 

The  Business  of  the  Company  includes  all  Kinds  of  Steam  Boilers. 
Full  information  concerning  the  plan  of  the  Company  can  be  obtaineil  at  the 

COMPANY'S    OFFICE,    HARTFORD,  CONN. 

 OR  AT  ANY  AGENCY.  

Pattern  Letters  for  Molders 

Brand  Letters,  Ac.    Vanderbnrg-b,  TVells  i&- 

Co.,  Cor.  Fulton  and  Dutch  Streets.  New  York 

GARY  &  MOEN  COMPANY, 

234  West  29tli  St.,  New  Yorli. 

Spiral  Springs  for  All  Purposes, 

steel  Wire  Rods  Straightened  and  Cut  to  Lengths 


WORTHINCTON 

STEAM  PUMPS 
PUMPING  ENGINES 
INDEPENDENT  CONDENSERS 

vSENO  FOR  GKNERAL  CATAI.OC;t'K 


HENRY  R.  WORTHINGTON 

Boston.   Philadelphia.   Chicago.   St.  Louis.   St.  Paul.  San  Francisco- 


WARMING  AND  VKNTILATINd.— A  prarii.al 
treatise  on  warming,'  l>nildin;<H  by  Hot  Water, 
Steam  and  Hot  Air,  on  ventilatioii,  and  the 
various  methods  of  distributing  artificial  heat, 
and  their  ellects  on  animal  and  vegetable 
Physi<jlogy.  To  which  are  added  an  inquiry  in- 
to the  laws  of  radiant  and  conducted  Heat,  the 
chemical  constitiiti(jn  of  Coal,  and  the  combus- 
tion of  smoke.  By  Charles  Hood.  8vo,  cloth. 
 $'>M\. 


."STK.V.M  ENfilNK.— Ivew>n'B  Horwvl'ower  biat-ram 
shows  power  of  Simple  or  Compound  Kncinen, 
with  any  diameter  of  cylinder,  prof-t-ure,  >t\Af^  or 
cut-off,  quantity  of  water  um-<1,  m<-an  pr<%sure 
for  any  cut-oIT,  and  Uroiut  Pibtou  prcMure,  with 
explanations  %^  25 

THE  POCKET  BOOK  OF  POCKET-BOOKS,  beioK 
Molesworth  and  Hurst's  Pocket  B'xjWh,  printed 
on  Indian  pajx^r  and  bound  lofelher  in  one  vol- 
ume, royal  'CJino,  Russia.  r'H  e<J;,'es  


Corrugated  Metal  Gaskets.  BOOKS  for  ENGINEERS. 


(Patented.) 

Are  the  most  reliable  for  flange 
connections;  made  plain,  oval, 
square  and  irregular  for  pipes, 

CYLINDERS,  VALVES  AND  CHESTS. 

Is  not  affected  by  water,  steam, 
gas,  oil,  vapors  or  acid  solutions. 


S.  MINERAL  WOOL  CO., 
2  Cortlandt  Street, 

NEW  YOEK. 


118  page  Catalogue  free  on  application. 

TREATISE  ou  the  Richards  Steam  Engine  Indica- 
tor, by  C.  T.  Porter.    Illustrated.  8vo  $:i  00 

IRON  and  Steel  Founding,  by  Claude  WAIie. 
Second  edition,  revised  and  enlarged,  8vo.  00 

ALGKIiRA  Self  taught,  by  W.  P.  Higgs.  An  ea«y 
and  simple  explanation,  8vo  $1  00 

THE  FIRK.MEN-S  Guide.  A  Handbwk  on  the 
(  are  of  Boilers.    Fourth  c-<lition,  8vo  $0  50 

USEFUL  HI.NT.S  to  Sea  going  Engineers,  and 
how  to  repair  and  avoid  "  breakdowns."  8vo. 

E.  &.  F.  N.  SPON,* 

12  Cortlandt  Street,     ■     NEW  YORK. 


LINK-MOTION. — Link-Motion  and  Expansion- 
Gear  practically  considered,  by  N.  P.  Burgh, 
Engineer,  illustrated  with  9  plates  and  229  wood 

engravings,  small  4to,  cloth  812  00 

Contents. — The  History  of  the  Invention  of  the 
Link-Motion;  Prmciples  of  the  action  of  Steam- 
workin;,'  Valves;  History  of  the  practical  applica- 
tion of  Valve-gearing;  Geometrical  principles  of 
the  action  of  Eccentrics  and  Link-Motions,  ac- 
cording to  their  relative  positions,  as  applied  for 
Valve-Gears  of  Steam  Engines;  Action  of  Steam 
working  Valves;  Action  of  the  Steam;  Applica- 
tion of  Valve-Gearing  (original);  Adjustat>le  Ec- 
centrics; Action  of  the  Link-Motion;  Action  of 
the  Slide  Valve;  Action  of  the  Eccentrics; 
Angles  of  Eccentrics  (to  set);  Cams,  shape  of ; 
Cut-olT  explained;  E.xpansion  e.Kplained;  Ex- 
haustion explained;  Eccentric  Rods  (length  of); 
Geometry  of  the  Link-Motion  and  Valve;  Lead 
Explained;  Lap  explained;  Link-Motion  ex- 
plained; Rules. 

SPONS'  MECHANICS'  OWN  BOOK,  Containing 
T03  pages,  8vo,  cloth,  with  1420  illustrations.  A 
manual  for  handicraftsmen  and  amateurs.  Price 
S2..50  postpaid. 


STEA.M  KNGINK.— The  Cadet  Engineer,  or  Steam 
for  the  Student,  by  John  H.  Long,  Chief  Engi- 
neer, U.  S.  Navy,  and  R.  H.  Buel,  Assistant  En- 
gineer, U.  S.  Navy,  cut?,  Hvrj,  cloth  $2.25 

Contents. — The  advantages  and  di. sad  vantages 
of  various  kinds  of  Engines;  description,  advan- 
tages, and  disadvantages  of  various  kinds  of 
Boilers;  appendages  to  En.<ines  and  Boilers,  the 
Paddle  Wheel,  the  Screw  Propeller,  Combu^til:>n 
of  Coal,  Erection  of  Engines,  Steam,  Expansion 
of  Steam,  Cut-offs,  tlie  Indicator,  the  Slide 
Valve,  Balanced  Valves,  Saturation  of  Water  in 
Marine  Boilers,  Scale.and  the  means  of  Prevent- 
ing its  Formation;  Coiiden.sers  and  Feed-Water 
Heaters,  Relation  of  Power  (or  Fuel)  and  Speed 
in  Steam  Navigation,  Management  of  Engines 
and  Boilers  at  Sea,  Overhauling  the  Enginesand 
Boilers  in  Port,  etc. 

BOILER  MAKING  FOR  BOILER  MAKERS.— A 
Practical  Treatise  on  work  in  the  Shop,  show- 
ing the  best  Methods  of  Riveting.  Bracing  and 
Staying.  Punching,  Drilling,  etc.,  and  the  most 
economical  manner  of  obtaining  the  best  qual- 
ity of  output  at  the  least  expense.  By  w.  H. 
Ford,  M.  E.    l^imo.  cloth  $L00 


Shakes  and  Dumps  Perfectly 

THOMAS  KIRKWOOO, 

PATENTEE  AND  SIANUFACTURER, 
20  Liberty  St.,  Now  Yorit  t  ity. 


THE  NEW  INDUSTRIAL  LIGHT. 

BRILLIANT!  POWERFCJL  !  and  DIFFUSIVE! 


Bms  Petroleum  Oil  Sprayed  liy  Coniiiresseil  Air. 

SIMPLE  !   SAFE  !   and  ECONOMICAL  ! 

Thousands  in  use  in  Iron  Works,  Machine  Shops.  Railroad 
Yards,  etc.,  etc.,  in  Enroi>e,  and  in  Ihe  United  .States. 
Lamps  and  Burners  from  2tl0  to  lll.OtXI  cai.dle  p  >wer. 
nanii  fact  II  red  by 

INDUSTRIAL  LIGHT  COMPANY, 

190  Tc-iiiplo  Court, 
Authorized  Representatives  :  New  Vurit  City. 

Rand  Drill  Company.  New  York  City. 
E.  I'.  Ci  TLER  &  Co..  Boston.  Mass. 
C.  M.  .MoKSK.  i;uffalo,  N.  Y. 
C.  C.  &  K.  K.  Ki  NVos.  Newark.  N.  J. 


HYDRAULICS.— Practical  Hydraulics;  a  series  of 
Rules  and  Tables  for  the  use  of  Engineers,  etc., 
etc.,  by  Thomas  Box.    Sixth  edition,  numerous 

plates,  post  Svo,  cloth  $3  00 

THE  PRACTICAL  STEAM  ENGINEERS'  GUIDE 
in  the  design,  construction,  and  management  of 
American  stationary,  portable,  and  steam  lire 
engines,  steam  pumps, boilers,  injectors,  govern- 
ors, indicators,  pistons,  and  rings,  safety  valves 
and  steam  gauges,  for  the  use  of  engineers,  tire- 
men,  and  steam  users,  by  Emory  Edwards.  Illus- 
trated by  119  engravings,  crown  Svo,  cloth. §2.50 


\'a.\  S.VXTVOOKD  &  Haufi', 

SOLICITORS  OF  PATENTS 

american  and  foreign 
Advocates   in  Patent  Causes, 
.    4i  PARK  ROW, 

Tunes  Building,   Rooms  191,  192,   New  York  City. 
J.  VAX  Saxtvoord.  W.  Hacft. 


STEAM  HEATING  FOR  BUILDINGS:  r  M  ts 
to  Steam  Fitters.  Being  a  descrip"  i: 
Heating  Apparatus  for  Warming  .. 
ing  Private  Houses  and  Large  B'  :i 
Remarks  on  Steam,  Water,  and  A  r 
lat'ons  to  Heating.  To  which  are  i 
miscellaneoue   tables.    Third   eii.;.  .'.  .la 

many  illustrative  plates.  By  W.  J.  Baldwin. 
12mo'.  cloth  $S  SC 

SLIDE  VALVE.— The  Slide  Valve  practically  con- 
sidered, by  N.  P.  Burgh.  Engineer,  containing 
illustrations,  and  121  pages  of  letterpress.  Crown 
3vo,  cloth   $2.00 


STEAM  BOILERS.— The  Boilermaker  s  and  Iron 
Shipbuilder's  Comjxvnion,  comprising  a  series  of 
original  and  carefully  calculated  tables,  of  the 
utmost  utility  to  persons  interested  in  the  iron 
trades,  by  James  Foden,  author  of  "  Mechanical 
Tables."  etc    fcap.  Svo,  cloth    $2  00  j 


TENTH   YEAR   OF  PUBLICATIOX. 


ii 


THE  ENGINEER. 


WTL^RB-iEfVALVE 

ImprovedSteamGaGe 
'SIEMENQlNEINDielOR 


The  Latest  Designed. 


CONCEDED  TO  ].E 

THE  BEST 


Electricai- AcrrJ!Ui.ATon  and  I-ighting  Co.,  Detroit,  Mich  .  Dec '20  IHHX 
CROSBY  Sl'EAM  UAUK  AND  VALVE  CO.,  Hoston,  Mass. 

Gentlemen : — I  have  carefully  tried  the  Indicator  you  sent  me,  on  trial,  with  others  and  am 
pleased  to  say  it  stands  the  test  splendidly.   I  accept  the  Indicator  on  the  terms  vou  oirer  ' 

Yours  truly.         MARTIN  MOORE,  Chief  Ensineer 
In  a  letter  from  this  Company,  dated  April  6,  18H9,  occurs  the  foUowing^ :  "  The  Indicator  I 
•louyht  of  3'ou  is  in  constant  use  and  Riving'  perfect  satisfaction." 

These  Instruments  are  Manufactured  only  by  the 
CROSBY  STEAM  GAGE  &  VALVE  CO.,  93  Oliver  St.,  Boston,  Mass- 

NEW  yOKK.  l,nNlKiN.  H\MEriii;. 


SHOWINQ  RELATIVE  THICKNESS 


Vulcanized  Fibre  Valves. 

For  Air,  Circulating,  Feed  &  Bilge  Pumps 

Far  Superior  to  India  Rubber  or  any  other  ma- 
terial, at  one-half  the  cost. 


VULCANIZED  FIBRE  CO., 

Neur  York  Office,  14  Dey  St.,     Wilmington,  Del. 


SHORT  LECTURES  TO  ELECTRICAL  ARTI- 
SANS. Being  a  course  of  experimental  lectures 
delivered  to  a  practical  audience.  By  J.  A. 
Fleming,  M.A.,  D.Sc,  (London).  Crown  octavo, 
cloth.  Price  $1.50.  208  pages  with  73  illustra- 
tions. 


Steam  Launches 

STEAM  YACHTS, 
TUG  BOATS, 

Marine   Engines  and   Boilers,  Pro- 
peller Wheels  and  Boat 

Machinery. 
Send  for  free  Illustrated  Catalogue. 
CHAS.   P.  WILLARD  i  CO., 
236  Randolph  St.,  Chicago,  III. 


SPON'S  TABLES  AND  MEMORANDA  FOR  EN- 
GINEERS. Selected  and  arranired  by  J.T.Hurst 
C.  E.,  Mem.  of  the  Society  of  Engineers.  64mo, 
roan,  gilt  edges,  third  edition,  revised  and  im- 
proved.   Vest-pocket  size  $0.40. 

S  HIPBUILDING.— The  Power  and  Speed  of  Steam 
Vessels  calculated  by  Rules  adapted  for  Vessels 
of  all  types.  By  William  Bury,  M.  I.  M.  E.,  Con- 
sulting Marine  Engineer,  ivith  diagrams,  small 
4to,  sewn  $I.4C 


DORETHY   &    WADS  WORTH, 

357  West  St.,  New  York, 
i  BOILER  TUBE  STOPPERS. 


Patented  Apr.  10,  1877.  No.  189,429. 

Ship  and  Smith  Work. 


Naval 
Constructors 
Architects. 
Builders. 
Mechanics. 
Assayers. 
Chemists. 
Scientists. 
Students. 


Size  \( xJxH 
in.  Complete 
pocket  book. 

All  practi- 
cal problems 
solved  at 
sight. 

Mallert  on  re- 
ceipt of  75  cts. 


E.  0.  SMITH,  No.  1  Broadway,  N.T. 


BARNARD'S  SEPARATOR. 


January  10,  1890. 
QEALED  PROPOSALS  will  be  received 
O  at  the  office  of  tlie  Supervising  Ar- 
chitect, Treasury  Department,  Washing- 
ton, D.  C,  until  2  o'clock  p.  M.,  on  the 
20th  day  of  February,  1890,  for  all  the 
labor  and  materials  required  to  complete 
the  stone  and  brick  masonry  of  the  su- 
perstructure of  the  U.  S.  Custom  House, 
Post  Office,  etc.,  building  at 

POKT   TOWNSEND,  WASHINGTON. 

in  accordance  with  drawings  and  specifi- 
cations, copies  of  which  may  be  had  on 
application  to  this  office,  or  the  office  of 
the  Superintendent.  Each  bid  must  be 
accompanied  by  a  certified  check  for 
$500.00. 

The  Department  will  reject  all  bids 
received  after  the  time  fixed  for  opening 
the  same;  also,  bids  which  do  not  comply 
strictly  with  all  the  i-equirements  of  this 
invitation. 

James  H.  Windrim, 

Supervising  Architect. 


For  Separating  and  Removing  Entrained  Water 
from  Live  Steam  ;  Condense  Water  and  Oil, 
Dirt,  etc.,  from  Exhaust  Steam.  Special  Device 
for  Surface  Condensers.  Send  for  Circular  and 
Prices. 

GEORGE  A.  BARNARD, 

15  Cortlaiidt  Street,   NEW  ¥ORK. 


"Useful  Hints  on  Steam," 

By  E.  E.  ROBERTS. 

Second  Edition.    A  Book  nf  PB  padres.  Illustrated. 
Full  of  information.   Mailed  upon  receipt  of 

20  CENTS. 

NO  POSTAGE  STAMPS  RECEIVED. 
Address,  W.  BLITZ, 

107  Liberty  St.,  N.  Y. 


INLET 


tfalancid 


TRAF 


MANUFACTURED  BY 

THE  CURTIS  REGULATOR  CO., 

511  Walnut  St.,  St.  Louis,  ITio. 

Has  balanced  Valve,  therefore  works  eciually  well  umU- 
HIGH  or  LOW  pressure  ;  discharges  full  area  of  pipi- 
has  hard  composition  float,  vented  to  the  atmosphere 
and  is  warranted  not  to  collapse  or  fill. 

GENERAL  AGENCIES  : 

New  Yorlt,  ]0!»  Liberty  St. 

Pliiladelpliia,  2,03,5  North  Front  St. 

JTIinneapoIis,  210  South  'I  hird  St. 
Cliicaco,  21S  1  ake  St. 

St.  Loui»,  ^n;  MarUetf.t. 
New  Orion  —  -  •  '  t.  i^.- 


JENKINS   BROS.'  VALVES. 

12  very  valve  tested  and  warranted,  all  parts  interchangeable. 
I^othing-  but  best  Steam  Metal  used  in  the  manufacture. 
1^  eyed  StufPng  Box  and  Disc  Removing  Lock  Nut 
|s  used  only  in  the  Jenkins  Bros.'  Valves, 
lyi  one  are  genuine  Jin  less  stamped  with  "  Trade  Mark." 
^hould  you  orderTWSIST  on  having  Jenkins  Bros.'  Valves. 


71  John  St.. 

NEW  YCr.h. 

21  N.  Fifth  St., 
PHILADLLFLIA. 
54  Dcarbirn 
CHICAGO, 
105  Milk  St.. 

BOSTON. 


'^VALLEY  PUMP  CO.,  Easthampton,  Mass. 


DUPLEX  STEAM  PUMP. 

FOR    ALL  DUTIES. 

Simple,  Durable  and  Efficient. 

Send  for  1890  Catalog*. 

HALL  STEAM  PUMP  CO.,  91  Liberty  St. 


93  Liberty  St., \  113  Federal  I 
NEW  YORK.  I  BOSTON, 


IMPROVED 
1  PUMPING 


For  Every 

Class 
of  Work. 


Send  for  New 
Illustrated 


up 


ENGINEERS'  POCKET-BOOK.— The  Pocket-Book 
of  Pocket-Books,  being-  Molesworth  and  Hurst's 
Pocket-Books,  printed  on  India  paper  and  bound 
tosrether  in  one  volume,  royal  33mo,  russia,  gilt 
edges  5.0( 

STEAM  YACHTS  AND  LAUNCHES.— Steam 
Yachts  and  Launches,  their  Machinery  and 
Management,  a  Review  of  the  Steam  Engine  as 
applied  to  Yachts.  Laws  governing  Yachts  in 
American  Waters,  Rules  for  Racing,  Rules  for 
Building,  Pilot  Regulations,  Specific  types  of 
Machinery,  Design  of  Hulls,  etc.,  etc.,  by  C.  P. 
Kunhardt,  8vo,  cloth,  $3.00 

THE  MILLWRIGHT  AND  ENGINEER'S  COM- 
PANION, comprising  decimal  arithmetic,  tables 
of  square  and  cube  roots,  practical  geometry, 
mensuration,  strength  of  materials,  mechanic 
powers,  water-wheels,  pumps  and  pumping-en- 
gines,  steam-engines,  tables  of  specific  gravity, 
etc.,  by  William  Templeton.  Seventeenth  edi 
tion,  corrected  by  Samuel  Maynard.  Plates, 
12mo,  cloth  82.50 


MECHANICAL  DRAWING.— Prepared  for  the  use 
of  the  Students  of  the  Massachusetts  Institute 
of  Technology,  by  Prof.  Linus  Faunce  $1.25 

PRACTICAL  ELECTRICITY.— A  laboratory  and 
lecture  course  for  first  year  students  of 
electrical  engineering,  based  on  practical  defi- 
nitions .of  tne  electrical  units.  By  W.  E. 
Ayrton,  F.  R.  S.,  Asso.  Mem.  Inst.  C.  E. 
Illustrated.    New  York  $2.50 

ENGINEERING  DRAWING.— An  Elementary 
Treatise  on  Orthographic  Projection,  being  a 
new  method  of  Teaching  the  Science  of  Mechani- 
cal and  Engineering  Drawing,  intended  for  the 
instruction  of  Engineers,  Architects,  Builders, 
Smiths,  Masons,  and  Bricklayers,  and  for  the 
use  of  Schools,  with  numerous  illustrations  on 
wood  and  steel.  By  William  Binns,  Associate 
Institute  Civil  Engineers,  late  Master  of  the 
Mechanical  Drawing  Class  at  the  Departmentof 
Science  and  Art,  and  at  the  School  of  Mines,  for- 
merly Professor  of  Applied  Mechanics  at  the 
College  for  Civil  Engineers,  etc.  Eleventh  edi- 
tion, 8vo,  cloth  $2.50 


R 


EUANCE  HYDRAULIC  JACKS. 
SOLID  DRAWN  WELDLESS  STEEL  TUBES. 
ORIGINAL  DEAD-STROKE  POWER  HAMMERS, 

-  TIP  S.  JTJSTIOE  cfc  CO. 
No.  14  North  Fifth  Street, 

PHILADELPHIA,  PA. 


Power  Tests  Made 

To  determine  the  horse-power  used  from  any  line  of  shafting,  or  through  belts  ol 

given  dimensions.    Also  engines  and  lioilcr'i  t'-sied  for  power  and  evaporation. 
|:^°     Expenses  of  running  any  given  ])laiit  accurately  estimated,  ami  faults  located. 

Engines  and  Boilers  and  all  Stoam  Machinery,  for  all  purposes,  contracted 

for  and  erected. 


0' 

"THE  GREASER." 

ECONOaiY  of  lubricant, 

SIMPLICITY  of  construction, 
DURABILITY,  and,  above  aU, 
RELIABILITY  In  action,  an 
its  characteristic  point  , 

NOTHING  AUTOMATIC  ABOUT  IT. 

The  hand  on  cup  prac- 
tically "feels"  the  pin. 

dstor  or  lard  oil,  grease  or  tallow 
plaiu,  or  a  mixture  of  any  or  all  can 
be  used  while  under  fnll  steam. 

O'CONNELL  &  CAHILL, 

PATENTEES, 

Manistee,  Mich. 


TENTH    YEAR    OF  PUBLICATION. 


THE  ENGINEER. 


ili 


Witt.   BERKEFELD'S   FOSSII^   MEAX,  C09IP0SIXI0N. 


Each  Dag  marked  with  trade  mark,  thus 
Bkwahk  of  Imitationh.  Order  direct  \.'^^iiB-ina/-L. 
from  the  8ole  proprietors  in  the  ^ 
United  States, 

TH£  FOSSIL  MEAL  COMPANY. 
August  Giese,       -      Proprietor,  W.  y\_  B. 
2  Cedar  St.,    New  York. 
Or  from  our  authorized  agents. 


DIXON'S 


DIXON'S 


Silica  Graphite  Paint,    G-raphite  Pipe JointGrease 

Unaffected  by  heat  or  cold,  dampness,  salt  air,  rust  or  For  Steam  or  Gai  Pipes.  Bolt«,  Screw",  Etc.  Makes  a 
even  acids.  For  smnko  stacks,  boiler  fronts  or  metal  IVrfeot  .lolnt  that  can  be  opened  with  ease  lu  three 
work  this  Is  far  superior  to  anything  made.    It  will    years  or  thirty  years. 

'!^'s.'I)^XoS7■lft  Cin^  .Te-sov  ntv.  N.  T  "tXON  CRtiriRLE  CO..  .Jersey  City,  N.  J. 


The  new  Handy  Binder  makes  a  per- 
fect book  of  one  or  twenty-six  issues  of  The 
Engineer  Papers  bound  without  mutila- 
tion. Pages  open  flat.  In  flexible  board 
sides,  per  express  only,  50c. 

KOBERT  P.  WATSON  &  SON, 

160  Nassau  Street,  N.  Y. 


INDICATOR  PRACTICE  AND  STEAM  ENGINE 
ECONOMY,  with  plain  directions  for  attaching 
the  indicator,  taking  diagrams  computing  horse 
power,  drawing  the  theoretical  curve,  calculat- 
ing steam  consumption,  determining  economy, 
locating  derangements,  etc.,  also  tables  required 
la  making  the  computations,  by  Frank  F. 
Hemenway.   Price  $2.00 


MARINE  ENGINEERING.— Seventh  edition;  en- 
larged. Tlie  Designing,  Construction,  and  Work- 
ing of  Marine  Machinery.  By  A.  E.  Seaton,  M. 
Inst.  Nav.  Arch.,  M.  Inst.  Mech.  Eng.,  Lecturer 
on  Marine  Engineering,  Royal  Naval  College, 
Greenwich.  With  tables  and  illustrations  re- 
duced from  working  drawings.  General  Con- 
tents: I.  l'rinci[)les  of  Marine  Propulsion.  II. 
Principles  of  Steam  Engineering.  III.  Details 
of  Marine  Engines.  IV.  Propellers.  V.  Boilers. 
VI.  Miscellaneous.  By  far  the  best  Manual  in 
existence;  gives  a  complete  account  of  the 
methods  of  solving,  with  the  utmost  possible 
economy,  the  problems  before  the  marine  en- 
gineer.   Express  only  S6.00 

FIVE  HUNDRED  AND  SEVEN  MECHANICAL 
MOVEMENTS.  Embracing  all  those  which  are 
most  important  in  dynamics,  hydraulics,  hydro- 
statics, pneumatics,  steam-engines,  mill  and 
other  gearing,  presses,  horology,  and  miscella- 
neous machinery;  and  including  many  move- 
ments never  before  published,  and  several  of 
which  have  only  recently  come  into  use.  By 
Henry  T.  Brown     $1.0( 

MACCORD'S  KINEMATICS  ;  OR  PRACTICAL 
MECHANISM.— A  Treatise  on  the  Transmission 
and  Modification  of  Motion  and  the  Construc- 
tion of  Mechanical  Movements.  For  the  use  of 
Draughtsmen,  Machinists,  and  Students  of  Me- 
chanical Engineering,  in  which  the  laws  govern- 
ing tlie  motions  and  various  parts  of  Mechanics, 
as  effected  by  their  forms  and  modes  of  con- 
nection, are  deduced  by  simple  geometrical 
reasoning,  and  their  application  is  illustrated 
by  accurately  constructed  diagrams  of  the 
different  mechanical  combinations  dis- 
cussed 85.00 


(oI^TL•flNDT5Tl\EET. 
^  •NEW-yoRi^. 

FOR  1890, 


Just 
Issued, 


THE  RAILROAD,  TELEGRAPH  &  STEAMSHIP  BUILDERS'  DIRECTORY. 

A  United  States  Business  Directory  containing  the  names  of  manufacturers  and  dealers, 
covering   all   articles,  devices    and  materials   used  in  the  construction  and   operation  of 

Railroad,  Telegraph,  Steamship,  Heat  and  Power,  Electric  Light 
Co.s'  etc.,  including  dealers  in  Lumber,  Iron  and  Steel.  Locomotive  and 
Car  Builders,  Railroad,  Bridge  and  other  Contractors ;  Electric  Light, 
Telegraph  and  Telephone  Co.'s;  Ship  Builders  and  Materials. 

Including  a  list  of  every  Railroad  in  the  United  States,  Canada  and  aicxico,  giving 
length  in  miles,  Rolling  Stock  and  Officials  in  charge  of  ordering  and  Purchasing 

Supplies;  together  with  valuable  tables  useful  in  Railroad  Construction. 

Price,  $2,50, 


ENGINEER  AND  MACHINISTS'  POCKET-BOOK, 
Containing  Mensuration  of  Surfaces  and  Solids, 
Strength  of  Materials,  Water  Wheels,  Hydrau- 
lics, Pneumatics,  etc.,  Steam  and  the  Steam 
Engine,  Combustion,  Water,  Fuel,  Tables  of  the 
Weight  of  Metals,  Pipes,  etc.,  by  Charles  H. 
Haswell,  12mo,  roan  tuck,  new  edition,  enlarged. 
 4.00 


A  CATECHISM  OF  THE  STEAM  ENGINE  in  its 
various  applications  in  the  Arts,  to  which  is  now 
added  a  chapter  on  air  and  gas  engines,  and 
another  devoted  to  useful  rules,  tables,  and 
memoranda.  By  John  Bourne,  C.  E.  New  edi 
tion,  much  enlarged  and  mostly  re-written. 
Illustrated  with  212  woodcuts,  for  the  most  part 
new  in  this  edition.    12mo,  cloth,  D.  A  S2.00 


EVERYTHING  FOR  THE  ENGINE  ROOM. 

We  ar<;  inaiiiifut'liirfrM  oT  and  dcalern  lu  I{ii:;liie<-rH'  Spi-clalllen,  and 
Nii|>|>ly  all  Koodn  ii<;<td<-d  in  an  eii{;lii<-  room.     I'lpi- Xooia  of  all  kinds,  I*a<'klu 
of  all  kIndN,  Kcrordin;;  (>aii:;<-M,  Steam  Uaii-;CH,  Itatk  I*r<rnnur>-  \alvea,  lll:{h 
and  LiOiv  \Va(<-r  Alarmn,  <>rate  Ham,  <<r<;aiie  <:u  |>>i,aud  o  ii  r  mixm  IhI  K  1. 1  .TI  I  .\  A  TOK 
which    %vlll    poNllively    |>r<'V<-iit   u;r<-a>ie   from    entt-rlii;;   a    holler.     All  good 
warranted,  and  prlc-en  low  ri>r  niaiidard  Koodw. 

MINE  ft  ROBERTSON,  45  CaPllanill  SI.,  N.  Y. 


WM.  B.  BKOOK  CO., 

MANUFACTUPEES'  AGENTS  FOE 


LEATHFR  BELTING, 

Sole  A|?eiits for  Piifrii  v  (;imi  Corcainl  Hfiiiii  I'acWinifH, 

Sole  llanufactorers  of  ACME  PISTON  PACKING. 

No.  47  Murray  Street,   -   New  York  City. 


Telephone  Murrav  153. 


niJBBKR 


COMP.AX  V 

WRITE  FOR  CATALOGUE 


December  27,  1889. 

SEALED  PROPOSALS  will  be  received 
at  the  office  of  ihe  Supervising  Archi- 
tect, Treasury  Department,  Wa.shington, 
D.  C,  until  2  o'clock  p.  M.,  on  the  28th 
day  of  January,  1890,  for  all  the  laborand 
material  required  to  fix  in  place  complete 
the  low-pressure,  return-circulation 
steam  heating  and  ventilation  appara- 
tus, including  power  boiler  and  connec- 
tions, for  the  U.  S.  Post-Office,  etc.,  build- 
ing at 

ST.  JOSEPH,  MO., 

in  accordance  with  the  drawings  and 
specification,  copies  of  which  may  be  had 
on  application  at  this  office  and  the  office 
of  the  Superintendent. 

Each  bid  must  be  accompanied  by  a 
certified  check  for  1200.00. 

The  Department  will  reject  all  bids  re- 
ceived after  the  time  fixed  for  opening 
the  same  ;  also  bids  which  do  not  comply 
strictly  with  all  the  requirements  of  this 
invitation. 

James  H.  Windrim, 

Siqjervising  Architect. 


WORKSHOP  RECEIPTS,  for  the  use  of  Manu- 
facturers, Mechanics  and  Scientific  Amateurs. 
First,  second,  third  and  fourth  series,  each  con- 
taining about  450  pages,  with  illustrations, 
crown  octavo,  cloth.    Price,  82.00  each. 


December  2<>,  1889. 
QEALED  PROPOSAJ-S  will  be  received 
>J)  at  the  office  of  the  Supervising  Archi- 
tect, Treasury  Department,  Wawliington, 
D.  C,  until  2  o'clock  p.  M.,  on  the  22d 
day  of  January,  1890,  for  all  tlie  labor  and 
materials  required  for  the  glass  ceiling 
over  Post-Office  working  room  of  the 
U.  S.  Court  House,  Pobt-Office,  etc., 
building  at 

LOUISVILLE,  KT., 

inducing  the  iron,  glairs,  wood  and  copper 
work,  in  strict  accordance  with  the  draw- 
ings and  specification, copies  of  wliich  may 
be  had  on  application  at  this  office  or  the 
office  of  the  Superintendent. 

Each  bid  must  be  accompanied  by  k 
certified  check  for  |100.00. 

The  Department  will  reject  all  bids  re 
ceived  after  the  time  fixed  for  opening  the 
same;  also  bids  which  do  not  comply 
strictly  with  all  the  requirements  of  this 
invitation. 

James  H.  Windrim. 

Sitpervi.^ing  Architect. 


ENGINEERS'  HAND-BOOK.— Heed's  Engineer's 
Hand-Book  to  the  Local  B<jard  Examinations, 
revised  by  W.  H.  Thorn.  11th  edition,  revised 
and  enlarged,  with  260  diagrams  and  36  large 
plates.    Crown,  8vo,  cloth  f4..V) 


SUBSCRIPTION  BLANK. 

Messrs.  EGBERT  P.  WATSON  &  SON,  150  Nassau  St.,  N.  Y. 

Enclosed  please  find  $2.00.  Please  send  to  my  address  The  Ehoiseer  for  one  year 
from  

Sign  Name  and  Address  very  plainly  and  always  give  your  house  number  where 
possible.   


ENGINEER'S  LOG  BOOK  Manual  of  Screw  Cuning. 


TO  GO  IN  BEEAST  POCKET.-es 

Being'  a  record  of  daily  runt*  for  oue 
year,  ruled  for  all  temperatures,  press- 
ures, revolutions,  piston  speed,  ter- 
minals, hot  well  temperatures,  fuel 
burned,  aslies  and  wastes,  oil  used, 
defects,  rex>alrs,  and  remarks. 

Price,  Oue  Dollar  by  Mail. 

E&BEET  P.  WATSON  &  SON,  N.  Y. 


By  D.  E.  MacCARTHY. 

Containing  full  information  for  the  practical 
man,  comprised  in  simple  rules  by  which  any  man 
can  cut  any  thread  or  fractional  thread,  on  any 
engine  lathe  that  has  a  full  set  of  gears.  Price  & 
cents.— mailed  free. 

E.  P.  WATSON  &  SON,  150  Nassau  St.,  New  Yorij. 

THE  COMPLET2  PRACTICAL  MACHINIST,  em- 
bracing Lathe  Work,  Vice  Work,  Drills  and  Drill- 
ing, Taps  and  Dies.  Hardening  and  Teropering, 
the  Making  and  Use  of  Tools,  etc..  etc..  by  Joshua 
Rose.  Illustrated  bv  KiO  engravings,  crown  8vo 
cloth  '  Sx'.M 


The  COLCAN  LUBRICATING  BALL 

This  is  a  detergent  phcmical  compound  for  cleansing  and  hihricating 
of  any  kind,  and  needs  no  attention.  It  reduces  the  i-ost  of  lulirication 
condenser.  Its  function  is  to  cut  and  dissipate  all  traces  of  previous 
reduces  friction,  and  is  cheap  in  first  cost.     These  assertions  are  fully 

BALL  in  mercantile 

E.  S.  JAFFRAY  &  CO. 


PEOPLE'S  LINE  OF  STEAMERS,  Pier  26,  East  River, 
COLOAN  M'F'Q  Co.,  234  West  St.  New  York,  May  21,  lfS8. 

GENTLEMEN:— For  the  past  two  months  I  have  been  ustag  your  Lubricat- 
ing Balls  upon  our  steamer  "  Rosedale,"  and  we  have  been  makluc  13  i 
mues  per  dav,  u«lng  but  two  of  them  each  day,  and  1  can  say  tliat 
in  all  of  iny  forty  years'  experience  have  never  found  its 
eaual  as  a  cylinder  lubricator.      Yours  very  truly, 

HENRY  LAWRENCE,  Chief  Engineer  People's  Llue. 

OLD  DOMINION  STEAMSHIP  COMPANY. 

New  York,  May  1st,  13S3. 
Gents  :— In  answer  to  your  Inquiry  as  to  how  1  liked  your  Lubricating 
Balls  for  lubricating  the  valves  and  cylinders  of  our  ooinpouiul  and  other 
engines,  I  am  pleased  to  say.  after  a  trial  ot  Hve  months  on  the  steamship 
"Roanoke,"  and  two  months  each  of  the  steamships  " Uuyaiulntte," 
"  Breakwater,"  and  "  Klohmoiul."  that  It  has  given  entire  saiisfaotlon. 
We  use  two  Balls  an  hour  in  the  large  engines,  developing  i.-kiii  horse 
power,  and  one  Ball  per  hour  In  the  small  engines,  developing  iilH)  horse 
povper.  We  tlud  the  valve  and  cylinder  surfaces  wearing  much  smoother 
and  the  friction  greatly  reduced.  The  surface  coudeusers  and  boilers  are 
entirely  free  from  the  fllthy  grease  that  collected  lu  them  when  we  used 
Cylliuler  Oil.  I  take  great  pleasure  lu  rtcommeiiding  your  Lubrlcathig 
Balls  to  all  peirtles  who  want  a  good  lubricator  for  their  valves  and  cylin- 
ders without  having  the  fllthy  grease  collect  in  their  conileusers  and 
boilers.  Very  respectfully,  GEORGE  v.  SLO.^T, 

Supt.  Engineer  Old  Dominion  Steamship  Co., 
Pier  26  (New  No.),  North  River. 


for  all  Steam  Engines,  '^^■^'S?a?i'onary. 

the   internal   surfaces   of  steam    tii^'ines.      It  makes  no  slo)'  vr  mess 


materially 

and  ilepDsits 

no   ri'.-iiluuiii    or   ^^Tt-a.-c   in   the    boii>-r  or 

lubricants 

tised,  ami  leave 

the  surfaces  liright  and  clean.    It  materially 

borne  out 

by  the  actual 

working   of  the   COLGAN   LUBKK  ATlNti 

and  naval 

steamers. 

COLQAN  MFO.  Co. 


New  York,  London, 

Nottlngliani,  [ 
Glasgow,  Paris, 
.  Manchester. 


Gentlemen  :— In  reference  to  your  Patent  Lubrlcathig  Balls.  I  have 
used  them  on  board  the  steam  Yacht  "Stranger,"  and  found  them  to  be 
all  you  claimed  for  them.  I  have  used  the  best  cylinder  oils  in  the  mar- 
ket, but  owing  to  the  steam  being  superheatetl  at  ^5  lbs.  pressure,  I  had  a 
gooti  deal  of  trouble  lt>  keep  the  valve  face  in  orvlcr  till  I  commenced  to 
use  the  Halls,  after  whicli  I  had  no  further  use  for  oil.  and  also  ni.v  boilers 
are  f rt  e  from  grciise  and  dirt,  and  I  may  state  they  are  cheaper  than  oil  In 
direct  cost  1  take  pleasure  in  recommending  them  to  any  person  requir- 
ing a  good  internal  lubricant.  Y'ours  trul.v, 

.JOHN  REDMOND, 
New  York.  Dec.  2fith,  W6.         Chief  Engineer  Steam  Yacht  "  Stranger.' 


These  are  only  a  few  out  of  many  similar  which  we  shall  be  pleased  to 

send  on  application. 
We  Guarantee  that  our  Patent  Lubricating  BaUa  tciU  do  exactly 
U'hat  the  above  Certificates  say  they  icill,  or  vx  tcili  lefund 
the  Money 
Send  for  circular  to 

COLGAN  MFG.  CO., 

234    WEST    STREK'r,  NE%V  YORK. 


IjOttoi*s  : 

C.  S.  KF.VENfE  MARINE. 
Ste-uier  Dexter, 

Newport,  R.  I.,  June  11th,  IK*. 
Gestlemes  :— After  having  used  your  Lubricating  Balls  for  thrr« 
raonihs,  unsolicited  and  as  an  act  of  justice  to  vou.  I  take  great  pleasure 
In  stating  they  have  worked  to  my  entire  satisfaction. 

I  find  t  e  wearing  surfaces  of  the  valve  and  cylinder  verj-  muca  im- 
proved, consequently  the  friction  must  l>e  and  Is  greatly  reduced. 

The  first  month  I  used  two  balls  per  hour ;  I  gradually  reduced  the 
expenditure  to  one  ball  per  hour. 

Thev  work  Ajually  as  well,  and  I  am  using  them  in  the  cylinder  of 
the  circulating  ejgine  running  at  high  speeil. 

c  oDtlnue  the  use  of  your  Lubricating  Balls,  because  I  have 
und  them  to  Im>  superior  to  any  lubricant  I  have  used  In  the  cylinder, 
eo  ihe  most  economical. 
I  will  also  state  t  le  condition  of  the  t)oller  now  Is  so  much  Improred 
that  it  is  a  pleasure  lor  n.e  to  go  In  it,  w  hile  such  was  not  the  case  before 
I  tised  your  Lubricating  Balls :  consequently,  they  are  all  you  clalii.  for 
them. 

Very  respectfully, 

SI.  T.  CHEVEKS, 

Chief  Engineer.  U.  S.  K.  X 

To  COLOA-N  MANXFiCTl-HINO  CO., 

No.  2.A  West.  cor.  Beach  St..  New  'i  ork.  N.  V. 


THIS   PAPER   CIRCULATES   ALL   OVER   THE   UNITED  STATES 


Or  TIE  ENGINEER. 


Compound  and  Triple 
"    Expansion  Engines 

For  Steam  Yachts  aud  Launclies. 
Estimates  furnished  on  application. 

RILEY  COWLEY, 

MACHINISTS  AND  ENGINEERS, 

Richard  &  Bowne  Sts., 

Brooklyn,  N.  Y. 
Teleplione— 347. 


STEAM  USING.— Steam  Using,  or  Steam  Engine 
Practice,  by  Chas.  A.  Smith,  C.  E.,  8vo,  cloth. 

  $3  00 

Contents. — On  the  Nature  of  Heat  and  the  Prop- 
erties of  Steam  ;  Valve  Gear  ;  The  Quantity  of 
Steam  which  might  be  used  and  which  is  used  ; 
The  Indicator  and  Indicator  Diagram  ;  The  ex- 
periments of  Hirn  and  Hallauer  ;  Steam  Heat- 
mg. 

A  MANUAL  OF  STEAM  BOILERS.— Their  design, 
construction  and  operation;  for  technical 
schools  and  engineers.  Illustrated.  693  pp. 
By  R.  H.  Thurston,  M.  A.  Doc.  Eng.,  etc.,  etc. 
New  York  $6.00 


PUMP  MAKING.— A  Practical  Hand  Book  on 
Pump  Construction,  by  Philip  R.  Bjorling,  plates 

crown  8vo,  cloth  

Contents. — Principle  of  the  Action  of  a  Pump  ; 
Classification  of  f  umps  ;  Description  of  various 
classes  of  Humps  ;  Remarks  on  Designing 
Pumps  ;  Materials  Pumps  should  be  made  of  for 
ditferent  kinds  of  Liquids;  Description  of  vari, 
ous  classes  of  Pump-valves ;  Materials  Pump 
valves  should  be  made  of  for  diff  erent  kinds  of 
Liquids  ;  Various  Classes  of  Pump-buckets  ; 
On  designing  Purap-buckets  ;  Various  classes  of 
Pump-pi^tons  ;  Cup-leathers  ;  Air-vessels;  Rulei 
and  Formulas,  etc.,  etc. 


NTINENTAL  IflOfi  WORKS, 


SOLE  MANUFACTURERS  OF 


Thos.  F. 
Thos.  F, 


CORRUGATED  BOILER  FLUES 

Under  their  own  patents  aud  those  of  SAMSON  FOX,  of  Leeds,  England. 
aiAOE  IN  SliEKS  FIlOn28  Ins.  'PO  60  ins.  DIAIflETKR, 
witBi  t<'lan^ed  or  Plain  l!.nd!«. 

^"Take  Ferry  from  10th  or  Zid  Sts.,  N.  Y.,  to  Greenpoint.-®a 
Rowland,  I'res.,  Warren  E.  Hili-,    (  vjce  Pres 


Rowland,  Jr.,  'I'reas. 


Chas.  H.  Cobbktt, 


THE  LANE  &  BODLE7  CO., 

AntoMticCut-offEnpei! 


From  heavy  patterns  and  of  unexcelled 
workmanship. 

Steel  Boilers,  Feed  Water  Heaters, 
Shafting,  Pulleys  and  Gearing. 

THE  LANE    BODLEY  CO., 

267  to  215  Water  St., 
CINCINNATI,  O. 


AMERICAN  POP  SAFETY-VALVE. 

The  only  Automatic,  Adjusting,  8«fety  Valve  ever  produced. 

FOR  LOCOMOTIV^v  STATIONARY,  MARINE  AND 
PORTABLE  BOILERS. 

It  does  not  infringe  on  the  patents  of  any  valve  made. 
We  guarantee  all  parties  buying  or  using  them  protection 
against  all  »iiils. 

Accepted  for  application  to  all  marine  boilers  by  the  Board  of  Super 
vising  Inspectors  of  Steam  Vessels,  and  approved  by  the  Secretary  ol 
the  Treasury  at  Washington,  D.  C,  January,  1885. 

Approved,  and  its  adoption  recommended  on  U.  S.  Naval  Steam- 
ships, April  1,  1885,  by  U.  S.  Naval  Board  of  Examiners. 

AMERICAN  STEAM  GAUGE  CO., 

36  Chardon  Street,  Boston,  Mass. 

Send  for  Price  List. 


NEW  YORK  BELTING  &  PACKING  COMPANY, 


JOHN  H.  CHEEVER,  Treasurer 
J.  D.  CHEEVER,  Deputy  Treasurer. 


15  PARK  ROW,  NEW  YORK. 

Oldest  aid  Largest  lannfactnrers  in  tlie  World 


Adapted  to  Mechanical  Purposes, 

RUBBER  BELTING, 
RUBBER  PACKING, 

RUBBER  HOSE, 
Rubber  Mats,  Mattin^^s  ^  Stair  Treads. 

EXTRA  RUBBER  &  COTTON  HOSE.  ^-^'^ 

Circular  Woven  Seamless  Antiseptic  KIIB- 
BER-l-INKD  'CAB1,E'  HOSE  and  'TEST'  ^ 
HOSE,  for  the  use  of  Steam  Engines,  Force 
Pumps,  Rolling  Mills,  Iron  Works,  Factories,  etc. 
Woven  in  a  superior  manner  to  insure  Wear, 
Compactness  and  Durability. 


Extra  Steam  Hosk. 


SOLID  VULCANITE  EMERY  WHEELS. 


SAW  OITiniTIERS. 


14  YEARS. 


IDSO 


1873-1887. 


JARVIS  B.  EDSON 

iNo.  f45 

1  IJrcmdwiiy 


Recording 


NDEXPEI^IMENT. 


STEAM 
GAUGE. 


86  LiberiySt 
N.Y. 

"RECOKUS 
THE  PRESSURE 
DAY\NICHT 


LE  COUNT'S  NEW  EXPANDING  MANDREL. 


(Patented  December  25, 1877.)  r 

If  You  will  Try  this  Tool  You  will  not 
Regret  the  Expense. 


AMATEUR'S  SIZE. 

Taking  anything  from  %  to  1  inch  inclusive,  price  


.$6  00 


MACHINIST'S  SIZE. 

No.  1   i^tol    In.,  price  $10  00 

No.  2   1    to  IJ^  in.,  price   14  00 

No.  3  l^to2    in.,  price   18  00 

No.  4  (with  screws)  2    to  3    in.,  price   32  00 

No.  5   "         "   3    to  4    in.,  price   44  00 


0.  W.  LE  COUNT,  South  Norwalk,  Conn, 


AUTOMATIC  ENGINES, 

Return  Flue, 
Portable  &Uprig^ht  Boilers 

1 ,  3  and  6  h.  p. 

Send  for  photo  and  price  list. 
F.  J.  CURTIS, 

Speneerport,  N.Tf. 


SHIPBUILDING.— The  Power  and  Speed  of  Steam 
Vessels  calculated  by  Rules  adapted  for  Vessels 
of  all  types.  By  William  Bury,  M.I.M.E.,  Con- 
sulting Marine  Engineer,  with  diagrams,  small 
4to,  sewn   $1.40 


Key-Seating  Machines 
and  20  in.  Drills 

A  SPECIALTY. 
SEND   FOR    lilST  OF 

New  aM  Seconi-Hand 

Iiatlies,  Planers,  Drills, 

or  anything  in  Machinist* 
Tools  or  Supplies. 

W.  p.  DAVIS, 

Rocliester,  N.  T. 

Works  at  North  Bloomfield. 


Chesapeake  Dry  Dock  and  Construction  Co,, 

(ON  HAMPTON  ROADS.) 

Equipped  witb  a  Simpson's  Basin  Vry  Dock,  capable  of  doctcins  a  vessel  600 
feet  long,  drawing  25  feet  of  water,  at  any  stage  of  tlie  tide. 
Repairs  made  promptly  and  at  reasonable  rates. 

SHIP  AND    ENGINE  BUILDERS. 

For  estimates  and  further  particulars,  address 
C.  B.  ORCUTT,  Pres't,  No.  1  Broadway,  New  York. 


NATIONALi  FILTER. 

Guaranteed  to  remove  hardness  from  water  FOR  BOILER  USE. 

Brig; lit,  Sx^ax^Is-IIxslS  £ttez> 

For  Domestic  and  Mechanical  purposes. 
Ijarge    Sis^e.^)   for    Alills    and   Water-  ^Vorka. 
NATIONAL  WATER  PURIFYING  CO., 
Address  for  Pamphlet.  145  Broadway  aud  86  Liberty  St.,  N.  Y.  Cityj 


PORTABLE  INDUSTRIAL  LIGHT  FROM  OIL  UP  TO  2000 


LE 
ER. 


THE 


i  i 


WELLS  LIGHT 


WALL  WORK  &  WELLS'  PATENTS  (Registered  Title.) 

NO  ENGINE!     NO  BOILER  !     NO  COMPRESSOR  1 
NO  CONNECTIONS  !    NO  HARD  SHADOW  ! 
NO  D.\NGER  !    NO  SPRAY  ! 


3000  NOW  IN  USE. 


For  Engineers,  Contractors,  Ship  Yards,  Railroads,  Docks, 
Dredgers,  Mines,  Collieries,  and  all  places  where 
portable  powerful  outside  light  iS-required. 


MEDALS  .\T  PARIS  &  HAMBURG  '89 

KEEGAN  &  HAlPiN, 


44  4  46  Washington  St., 
NEW  YORK. 


Sole  Manufacturers  for  the  U.  S. 
GOOD  FIKMS  WAXTED  FOR  DISTRICT  AGENTS. 


THIS  PAPER  CIRCULATES   ALL    OVER  THE    UNITED  STATES, 


New  Series,  1883,  1888.    Vol.  XIX  No. 
Ninth  Year  of  Publication. 

steam  engineering,  applied 


.00  PER  Annum.  -  Sin(;le  (Joi'iks,  a  Ce.sts. 

FkHI'vUAHY   1,  18(J0. 
MECHANICS,  AND   THE  ALLIED  ARTS. 


COOK'S  SYSTEM  FOR  BURNING  GREEN 
BAGASSE. 

A  VERY  impoiiant  and  iiitefestiii^'  im- 
provement in  i'ncnaces  for  burning'  green 
bag-asse  has  lately  been  introduced,  and  is 
here  shown  as  applied  to  the  Babcock  & 
Wilcox  water-tube  boiler.  Bag-asse,  as 
many  of  our  readers  know,  is  the  refuse  left 
after  grinding  sugai-  cane;  it  has  hitbei-to 
been  useless  for  fuel  as  it  came  from  the 
rolls.  Although  man}-  attempts  have  been 
made  to  burn  it,  we  know  of  none  which  are 
practically  successful.  Bagasse  contams 
from  25  to  40  per  cent,  of  wood  fiber  and 
from  G  to  9  per  cent,  of  sugar;  the  balance  is 
water.  As  it  comes  from  the  rolls  it  is  not 
combustible;  when  dried  in  the  svin  all  the 
sugar  is  lost  by  fermentation.     This  sugar 


shown  in  the  engraving-,  and  it  is  onl^'  nec- 
essary for  us  to  describe  the  furnace  itself. 
This  consists  of  an  oven  of  br-ick  having  a 
smaller  chamber  beneath,  into  which  the 
blast  previously  heated  is  inti-oduced 
through  numerous  pei'forations  in  the  walls. 
Openings  m  the  walls  of  the  oven  permit 
the  ('S(iape  of  the  gnses  of  combustion  to  the 
boiler  s.  On  their-  way  to  the  chimney  t  lie.se 
gases  pass  tubular  heater's,  thr-ough  which 
a  fan  for-ces  the  blast  en  rortte  to  the  bur'iier, 
thus  retur-ning  a  large  part  of  the  waste  heat 
to  the  fur-nace,  and  secur-ing  an  exceedingly 
high  temperature  thei-ein. 

The  fur-naces  require  to  be  cleaned  once  in 
twenty-four  hour-s,  when  the  refuse  from  250 
tons  of  bagasse  makes  about  four  wheel- 
barrow loads,  in  the  form  of  a  vitreous 


steam,  the  ability  to  grind  during  rainy 
weather,  and  the  total  absence  of  risk  of 
fir  es.  As  a  rirle  the  cost  of  the  appai-atus 
is  repaid  in  the  hr  st  cr-op. 

Four  of  Cook's  ap|)ar  atus  with  Babcock  & 
Wilcox  boilers  have  now  taken  off  fourcrops 
each  in  Louisiana,  with  no  rejjairs  or  stop- 
pages, and  with  per-fect  success  in  evei-y 
case.  Five  burnei-s  in  Cuba  llie  last  .season 
worjked  through  the  entir  e  cr-op — their-  tiist 
— without  the  least  stoppage  or  trouble. 
No  wood  was  required  after  the  first  start- 
ing, the  spare  bagasse  serving  to  light  the 
bui-ner  after  stopping  for- cleaning,  as  well 
as  to  keep  it  running  when  the  mill  was  not 
grinding.  Burning  green  bagasse  with 
economy  and  efliciency  is  therefore  no 
longer  a  problem,  but  an  assured  success. 


is  a  good  steam  maker,  and  if  the  bagasse 
can  be  used  as  it  conies  from  the  mill  so  much 
is  saved.  The  appai-atus  here  shown 
attains  this  result,  and  not  o\\\y  affects 
a  saving  by  burning  the  bagasse  itself, 
but  dispenses  with  the  labor  of  a  very 
lai'ge  force  of  men  and  animals  which 
were  formerly  required  when  the  bagasse 
was  sun  dr  ied.  Cook's  s\'stem  also  secures 
much  better  combustion  under  the  boiler  it- 
self, for  a  portion  of  the  waste  heat  escaping 
from  the  chimney  is  used  to  heat  the  blast. 
Air  at  200°  has  over  200  times  the  capacity 
for  absorbing  moistur-e  that  air  at  G0°  has; 
when  supplied  to  the  furnace  at  300°  it  will 
dissipate  the  moistui-e  of  the  fuel  without 
robbing  the  boiler-s  in  any  respect  of  the  heat 
generated  from  the  combustible  portion  of 
the  bagasse,  the  wood  fiber  and  the  sugar. 
It  is  thus  appai-ent  that  the  theory  of  Cook's 
system  is  cor-i-ect,  and  it  onl^-  remains  to 
apply  it  mechanically.      This  is  done  as 


mass,  evidencing  the  intense  heat  generated, 
which  liter-ally  melts  the  silicious  coating  of 
the  cane  into  slag,  or  crude  glass.  This  high 
temper-atui'e  is  readily  absorbed  by  the  Bab- 
cock &  Wilcox  boilers,  without  injui-y  tothe 
heating  surface,  but  it  is  not  corisider-ed  safe 
to  apph'  it  to  other-  boiler-s  having  thicker 
heating  surfaces,  and  less  perfect  circula- 
tion. 

The  bagasse  is  fed  to  the  furnaces  auto- 
matically by  an  ai-r-angement  of  car-rier-s 
which  r-eceive  it  fi-om  the  i-olls  and  distr-ib- 
ute  it  ec^ually  to  the  differ-erit  furnaces, where 
moi-e  than  one  is  requir-ed,  dumpirrg  any  sui-- 
plus  upon  cai's  where  it  is  stoi-ed  for  use 
when  the  mill  is  not  gi'inding.  The  number 
of  attendants  i-oquiied  is  r  educed  to  a  mini- 
mum, ever-y  operation  being  automatic.  At 
Yngenio  Senado  two  of  these  burner-s  reduce 
the  number  of  men  employed  fr-om  two 
hundred  and  fifty  to  si.\ty,  besides  the  sav- 
ing in  wood  and  teams,  the  better  supply  of 


Cook's  apparatus  is  the  subject  of  numer-- 
ous  patents  in  all  sugar  pi-oducing countries. 
These  patents  ai-e  all  owned  or  controled 
bv  the  Babcock  &  Wilcox  Company,  New- 
York. 

•  ^  •  

In  Germany  a  railway  flagman  at  tlie 
cr  ossing  at  a  small  station  thought  he  had 
j  the  grip  when  all  the  other  employees  of  the 
road  were  getting  leave  of  absence  for  the 
same  cause,  and  applied  to  the  company's 
doctor  to  be  examined.  The  doctor  could 
not  spare  the  time  to  stop  at  such  a  small 
place,  so  he  telegr-aphed  to  the  flagman  to 
be  standing  be.^ide  the  ti-ack  when  tlw 
train  went  past,  with  his  tongue  out,  and  he 
would  examine  him  on  the  fly.  The  llagman 
j  dutifully  stood  with  his  tongue  out  all  the 
'  time  tlie  train  was  slowly  passing  his  sta- 
tion, and  the  next  day  the  company  received 
from  passengei-s  a  dozen  complaints  of  the 
impertinent  conduct  of  one  of  its  employees. 
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BOILER  MAKING.  No.  32. 

By  John  Cook. 
The  formula  to  get  the  per  cent,  of  rivet 
to  solid  plate  is  JJ-^  =Z,  which  means  to  mul- 
tiply the  number  by  the  area,  and  divide  by 
the  sum  of  thickness  of  plate,  multiplied  by 
pitch  of  rivets. 
Example : 

.3135— thickness  .306796=area  of  %  rivet. 

2=pitch  l=numbei'  of  rows  of  rivets. 

1^50         6250)306796(49==Z  per  cent,  compared  with 
25000  solid  plate. 

56796 
56350 
546 

These  rules  g-ive  a  low  per  cent,  of  joint  and 
rivet,  but  there  is  no  doubt  if  they  were  fol- 
lowed up  that  they  would  be  safe;  but  I  am 
sure  there  are  but  few  who  think  anything 
about  rules  of  this  description.  By  tlnited 
States  law  we  could  get  97  lbs.  pressure  on 
same  size  boiler  with  same  tensile  strength 
(44,800).  This  rule  is  to  multiply  the  thick- 
ness of  plate  in  inches  by  one-sixth  of  the 
tensile  strength,  and  divide  the  product  by 
the  radius  of  boiler.  Where  there  are  so 
many  rules,  and  all  different,  a  man  is  very 
apt  to  throw  them  all  away,  and  work  ac- 
cording to  his  own  judgment,  but  some 
judgments  ai'e  very  poor.  Witness  the 
bracing  in  some  boilers  made  b}^  judgment. 
You  will  find  them  (the  braces)  spaced  from 
ten  to  fifteen  inches  apart  and  often  more. 
Let  us  see  how  much  stress  braces  will  have 
to  bear  at  ten  inches  between  centers  :  The 
square  of  10  is  100,  and  100  multiplied  by  the 
pressure  will  give  the  strain  on  the  brace. 
The  boiler  will  be  intended,  perhaps,  to  car- 
ry 100  lbs.  Then  100  x  100  gives  10,000  (ten 
thousand)  pounds  that  the  brace  has  to  sus- 
tain. If  150  lbs. 
is  on  the  boiler, 
there  would  be 
15,000  lbs.  Pos- 
sibly the  brace 
will  be  of  I  or 
^  round  iron. 
The  law  s&ys 
that  not  moi^e 
than  6,000  lbs. 
to  the  square 
inch  of  area  of 
brace  shall  be 
allowed.  Now 
the  area  of  | 
round  iron  is 
only  .4417,  or 
not  quite  half 
a  square  inch 
for  the  i  round 
brace,  and  but 
little  over  half 
a  square  inch 
for  a  f .  If  this 
is  pointed  out 
to  some  men. 


I  got  taken  in  on  that  plan  myself  once,  but 
only  once.  It  was  at  a  time  when  we  were 
rushed  with  work,  and  thought  I  would  try 
it  for  one  boiler  to  see  how  it  would  work, 
but  before  I  got  the  full  test  on  I  wished  I 
had  not  done  it.  When  there  was  only  120 
lbs.  on  I  could  see  the  space  above  the 
braces  dishing  out.  I  did  not  wait  to  meas- 
ure how  much  it  came  out,  but  put  five 
moi'e  braces  on  each  head,  where,  if  I  had 
had  common  sense,  I  would  liave  saved  four 
braces,  or  two  on  each  head;  but  I  was 
made  to  understand  that  there  was  as  much 
pressure  near  the  flange  as  there  was  in  the 
middle,  to  the  square  inch.  The  flange  cer- 
tainly stiffens  around  the  heel  and  a  little 
away  from  it,  but  unless  it  is  properly  done 
it  does  not  .strengthen,  but  quite  the  reverse. 
Some  flange  turners  may  be  seen  knocking 
the  flange  in  and  out  about  a  half  dozen 
times  before  it  suits  them,  and  they  only  stop 
because  it  is  too  cold.  Even  when  the  flange 
is  cold' they  take  a  heavy  sledge  and  drive 
the  flange  out  or  in.  If  the  head  breaks 
under  this  usage  it  is  the  fault  of  the  iron  or 
steel,  and  those  heads  will  be  sent  back  to 
the  mill  and  others  had  in  their  place.  The 
mill  has  to  replace  stuff  that  won't  stand 
working!  The  greatest  care  should  be  taken 
with  all  flanging,  as  it  is  generally  the  weak- 
est that  has  to  stand  the  most  strains,  and 
as  domes,  drums,  and  boilei--heads  are  never 
proportionate  to  the  strength  of  shell,  the^' 
should  be  well  braced. 

I  believe  if  boiler  makers  and  engineers, 
too,  understood  more  about  boilers  and  what 
they  would  stand,  there  would  be  fewer  ex- 
plosions. The  cylinder  tubular  boiler  is 
mostly  used  for  stationary  purposes,  and  it 
seems  to  me  there  is  not  care  enough  taken 


SIDE  VIEW  OF  COOK  S  AUTOMATIC  APPARATUS  FOR  BURNING  GREEN  BAGASSE  WITH  BABCOCK  & 

WILCOX  BOILERS,  AT  YNGENIO  SENA  DO,  CUBA. 

in  bracing  the  heads  of  these  boilers.  For 
instance,  a  thirtj'-six  inch  C3'linder  tubular 
boiler  has  but  two  or  three  braces,  at  most, 
in  each  head,  besides  the  tubes.  Such  a 
boiler  will  have  thirtj'  3"  tubes,  and  the  top  of 
the  top  row  of  tubes  will  be  about  3-|"  above 
the  center.  This  leaves  ver}^  nearl}'  three 
hundred  and  fift^y -eight  square  inches  to  be 
supported  by  braces.  To  find  out  how  many 
braces  there  are  wanted  we  must  multiply 
the  area  by  the  pressure  the  boiler  is  to 
carrj'.  We  will  call  the  area  357. "97  and  the 
pi'essure  100  lbs,  35,797  lbs.  on  the  head, which, 
divided  by  6,000,  the  load  one  brace  one  inch 
area  should  carry,  gives  the  number  of 
braces.  The  unsupported  area  is  very  nearly 
36,000  lbs.,  so  there  should  be  six  braces.  By 
having  onl^'  three  braces,as  usual, each  brace 
has  to  carry  nearly  double  what  it  should 
with  safety,  even  if  the  welds  are  as  strong 
as  a  solid  bar. 

(To  be  continued.) 


they  will  "pooh-pooh"  at 
it,  and  assert  that  the  crow-feet,  or  angle, 
or  tee-irons,  take  up  some  of  the  space. 
What  if  it  does  ?  The  strain  goes  through 
the  brace  first  and  last,  and  if  it  does 
not  hold,  the  crow-feet  won't  keep  the 
head  in.  If  boiler  makers  would  adopt  some 
one  safe  rule,  and  work  by  it,  their  boilers 
would  be  better.  Supposing  we  take  6,000 
as  the  standard  (Wilson  gives  4,000),  and,  as 
most  all  stationary  and  portable  boilers  are 
tested  to  150  lbs.  cold  water  pressure,  use 
that  pressure  to  work  by.  Now,  if  1"  round 
iron  is  used  for  braces,  we  can  put  them  6" 
apart,  and  be  safe.  The  square  of  6  is  36, 
and  that  multiplied  by  150  gives  5,400  lbs. 
per  square  inch,  and  as  the  square  of  1  inch 
round  is  .7854  we  would  have  the  brace  about 
right — that  is,  with  iron  of  good  quality. 

There  are  some  who  will  not  believe  that 
there  is  any  more  on  the  braces  than  what 
the  gauge  shows,  or  that  there  is  any  more 
in  the  whole  boiler.  There  are  other  times 
when  3'ou  will  see  braces  put  close  together 
about  the  center,  orjustabove  the  tubes, and 
a  space  of  from  9"  to  12"  between  braces  and 
flange  of  head.  That  is,  I  consider,  robbing 
Peter  to  pay  Paul.  Many  think  if  the  center 
of  pressure  is  secured  the  boiler  is  all  right. 


THE  LENGTH  OF  BOILER  TUBES. 

The  Paris,  Lyons  and  ^Mediterranean 
Railroad  of  France  has  been  making  some 
experiments  on  the  comparative  value  of 
short  and  long  tubes  in  the  locomotive  boiler. 
These  expei'iments  were  made  in  order  to 
determine  the  most  satisfactory  length  to 
use  with  compound  locomotives.  Some  of 
the  conclusions  are  interesting.  With  an 
equal  amount  of  total  work  performed,  it 
was  found  that  the  quantity'  of  water  vapor- 
ized per  pound  of  coal  was  always  decreased 
when  the  length  of  the  tubes  decreased,  but 
that  the  diminution  inefliciency  was  small 
when  the  length  was  decreased  from  23  ft. 
to  19^  ft.,  and  even  to  16i^  ft.  the  decrease 
in  economy  was  very  slight.  Fi'om  16^  ft. 
to  lA'i  ft.  the  reduction  in  economy  is  much 
greater,  and  from  14f  ft.  to  13  ft.  it  is  con- 
siderable. After  this  point  is  reached  a 
further  reduction  below  13  ft.  in  length 
reduces  the  economy  regularly ;  that  is, 
almost  in  proportion  to 
the  deduction  of  total 
heating  surface. 

It  was  further  found 
that  if  it  was  desirable 
to  consider,  instead  of 
the  amount  of  walei'  va- 
porized per  pound  of 
coal,  the  total  amount 
vaporized  in  a  boiler  in 
a  given  time,  the  change 
in  tube  lengths  produced 
a  different  result.  When 
the  length  of  tube  was 
decreased  below  23  feet 
the  total  quantity  vapor- 
ized in  a  given  time  was 
considerably  increased, 
and  kept  increasing  until 
it  was  at  a  maximum 
between  14|  feet  and  13 
feet;  but  after  that  a 
further  reduction  de- 
creased the  amount 
evaporated.  When  the 
tubes  experimented  with 
were  about  9.8  feet  in 
length  the  total  evapo- 
ration in  a  given  time 
was  reduced  to  be  equal 
to  that  when  they  were 
16^  feet  in  length.  As 
a  result  of  these  experi- 
ments the  road  has 
adopted  standards  for 
lengths  of  tubes  varying 
from  13  feet  to  14f  feet, 
the  average  approach- 
ing nearer  to  14|  feet. 
With  boilers  having 
tubes  of  these  lengths 
there  is  found  a  total 
evaporation  in  a  given 
cent,  greater  than  with 
feet  in  length,  but 
the  water 
from 


time  about  5  per 
boilers  having  tubes  16+  reet  in 
to  the  contraiy  there  is  a  loss  in 
evaporated  per  pound  of  coal  varying 
2^  to  5  per  cent. 


In  cases  of  poisoning  by  acids,  carbolic  or 
other,  an  antidote  ready  to  hand  is  very 
strong  soap  suds  taken  internally. 

■  >  ♦  »  ■ 


John  Ericsson  was  over 
much  of  an  income. 


60  before  he  had 


It  is  curious  to  note  that  engineers  revert 
to  types  of  engines  supposed  to  be  obsolete. 

Messrs.  Laird,  of  Birkenhead,  are  now  car- 
r3-ing  out  alterations  in  the  'Violet^  and 
'Lily.'  Hitherto  these  boats  have  been  driv- 
en by  oscillating  engines  working  at  about 
40  lbs.  They  are  now  being  fitted  with  triple- 
expansion  engines  of  three  cylinders  with  a 
6  ft.  6  in.  stroke,  and  diameters  about  45  in., 
60  in.,  and  106  in.,  will  stand  directly  under 
the  crank  shaft.  The  engines  will  be  of  the 
steeple  type,  invented  years  ago  by  David 
Napier,  and  modified  by  Todd  and  Mac- 
gregor.  The  'Lily  '  and  'Violet'  will  carry 
pressures  of  150  lbs.,  and  it  is  expected  that 
they  will  attain  one  knot  an  hour  more  with 
the  new  engines. 


When  a  patent  vender  tells  you  he  can 
sell  your  invention,  just  ask  him  to  show  a 
list  of  the  patents  he  has  sold,  with  proof 
thereof.  In  most  cases  that  is  the  last  that 
will  be  heard  from  the  patent  vender. 


THE  ENGINEER 


CHEAP  FUEL. 

The  report  of  tlie  Sct  unton  Board  of  Trade 
gives  the  rollovviii<;-  in  ferereiice  to  the  use  of 
culm:  It  is  not  expensive  to  use.  Any  j^Tate 
tliat  will  admit  of  a  steam  di'aug'lit  will  an 
swer,  and  these  can  he  placed  at  small  cost. 
A  company  in  Scranton  uses  boilers  of  liG") 
horse  power,  and  consumes  7  tons  of  culm  a 
day,  at  10  cents  a  ton  royalty.  The  plant  is 
erected  on  the  side  of  a  culm  pile,  and  the 
material  shoveled  du'ectly  into  the  lire.  To 
handle  this  culm  and  wheel  away  the  ashes 
requites  the  services  of  two  firemen  at  $50 
and  $45  a  month,  respectively,  and  one  ash 
man  at  $35  a  month.  This  gives  1.50  cents 
per  horse  power  per  boiler  per  day.  To  do 
the  same  wor-k  with  natural  g-as,  with  30,000 
cubic  feet  to  the  ton,  as  given  by  such  high 
authorities  as  Leslie,  Ashburner,  Ford,  and 
others,  at  ten  cents  a  thousand  feet,  which  is 
about  the 
lowest  price 
for  which  gas 
is  now  sold, 
it  would  cost 
5f  cents  per 
horse  -  pov\  er 
per  boiler  per 
day.  With 
bituminous 
coal  at  $1.50 
per  ton,  it 
would  cost, 
handling-  in- 
cluded, four 
cents  per- 
horse  -  power 
per  boiler 
per  day.  An- 
thracite, at 
$2.50  per  ton, 
would  cost 
almost  six 
cents.  Pea, 
at  $1  per  ton, 
would  cost 
3.1  cents. 
Buckwheat, 
at    75  cents 


GREAT  GUNS  DANGEROUS. 

Recentia' while  (ii  iiig- tlu!  1 10-ton  guns 
aboai'd  the  Knglish  iron-clad  '/y^'iri6o?<;,' de- 
fects wer(!  developed  that  make  it  dangerous 
to  use  them  furtlier. 

Of  the  seven  great  llO-ton  guns  now  in 
existence,  four  are  brokiMi  down,  altliough 
they  have  never  been  subjected  to  the  strain 
of  half  an  hour's  firing. 

The  UO-tonguns  aboard  tlm'Benbow'  are 
muzzle-loading  Armstrong's  of  10-inch  cali- 
ber. They  are  the  heaviest  guns  carried  by 
any  warship  alloat.  The  weight  of  the  pro- 
jectiles for  these  guns  is  1,800  pounds,  and 
that  of  the  (;harge  of  powder  !J00  pounds.  The 
guns  wei'e  made  at  the  works  of  Lord  Arm- 
strong, and  in  general  apjjearance  resemble 
the  ordinary  Armstrong  of  25  tons  weight, 
differing  only  in  size.  The  'Benhow'  carries 
two  of  these  monster  guns  mounted  in  her 
barbette  towei's.  They 
are  sur-r'ounded  by  a  laby- 
r  inth  of  machinei-y  neces- 
sary to  their  woi-king.  The 
lange  of  one  of  these 
pieces  is  reckoned  at  fif- 
teen miles. 

Since  the  advent  of  the 
'  Benbow,'  about  three 
years  ago,  it  was  decided 
to  build  other  battle  ships 
to  carry  110- ton  guns,  but 
to  give  the  '  Victoria ' 
four  llO-ton  guns  instead 
of  two,  but  two  months 
ago  it  was  discovered  that 
one  of  the  guns,  while  un- 
der test,  had  dropped  at 
the  muzzle,  and  that  in 
another  piece  a  crack  had 
appeared.  Since  the  dis- 
covery of  these  defects 
there  has  been  a  general 
outcry  in  British  naval 
circles 


A  FRIENDLY  TIP. 

There  is  a  writer  on  the  Scientific  Ameri- 
can who  is  nevei- tired  of  complaining  of  the 
inelliciency  of  the  American  navy,  and  never 
tired  of  shouting  for  the  English  navy.  We 
ai'c  sick  of  this  man,  because  he  really  knows 
notliing  whatever  of  either  navy,  except 
what  he  reads  in  the  daily  papers.  We 
wish  he  would  read  this  extract  and  ponder 
over  it,  and  keep  still  hereafter: 

"  Tliere  iH  an  entire  consenHus  of  opinion,  among 
tfiose  competent  to  judge,  that  in  the  event  of 
war  our  navy  would  not  be  equal  to  itH  duties. 
We  have  not  at  this  moment  a  man-of-war  that  can 
crosH  the  Atlantic  at  15  knot«,  though  there  are  both 
Britisl)  and  foreign  mail  ateamerw  doing  it  at  Hpeeds 
up  to  20  knots.  Drawing  the  line  at  1,0W  tonH  W. 
M.,  we  have  of  ships,  good,  had,  and  indifferent,  to 
protect  our  commerce,  68,  or,  allowing  for  those 
under  repairs,  a  very  favorable  estimate  would  be  BO 
vessels,  of  which  one-half  are  modern,  and  of  good 
speed  upon  paper;  the  otlier  half  all  slow  and  many 
obsolete,  only  of  use  to  convoy  sailing  vessels. 
As  regards  structural  strength,  sea  speed,  and  en- 
durancf!,  our  cruisers  are  conspicuous  failures,  and 
wholly  unfit  for  their  work.  The  TiniHH  corrohjKjnd- 
ent  on  board  Admiral  Tryon's  flagship,  under  date 
of  September  4,  1889,  states  :  "The  very  fastest  shi|>«' 
of  both  .squadrons,  when  put  on  their  mettle,  could 
not  do  more  than  15  knots  on  a  run  of  l'J6  miles. 
This  year  there  were  AT)  ships  engaged,  and  in  the 
fortnight  there  were  ten  bad  breakdowns,  all  of 
which  in  war  would  probably  have  cost  us  the  ship." 

This  is  from  the  London  Mercantile  Ser- 
vice Reporter,  and  it  is  just  possible  that 
the  writer  of  it  knows  a  good  deal  more  of 
the  facts  than  the  silly  man  of  the  Scientific 
American, 



Young  men  who  are  anxious  to  become 
marine  engineers  can  read  this  paragraph 
with  profit : 

"  The  storm  culminated  at  5  o'clock  Sat- 
urday morning.  The  '  Catalonia's  '  davits 
were  twisted  like  wires,  and  she  lost  four 
boats.  Her  bridge  ventilators,  bulwarks, 
and  deck  houses  were  badly  battered.  The 
.seas  entered  the  funnels  and  quenched  seven 
fires  and  flooded  the  intermediate  cabin. 
Several  seamen  and  two  steerage  passengers 


FRONT  VIEW  OF  COOK'S  AUTOMATIC  APPARATUS  FOR  BURNING  GREEN  BAGASSE, 

YNGENIO  LOQUEITIO,  CUBA. 

per  ton,  would  cost  $2.62.  Allowing  for 
the  difference .  in  amounts  used  to  pro- 
duce the  same  steam,  would  make  some  dif- 
ference in  the  amount  per  horse-power,  but 
would  not  much  affect  the  general  result. 


AND  FOUTt  BABCOCK  &  WILCOX  BOILERS,  AT 


Taken  generally,  it  may  be  safely  stated 
that  fuel  per  horse-power  per  boiler  costs 
per  day  as  follows:  Anthracite  coal,  prepar- 
ed sizes,  from  5  to  8  cents.  Bituminous  coal, 
from  4  to  6  cents.  Natural  gas,  from  3  to  5 
cents.  Culm,  from  ^  to  2  cents.  Another 
Scranton  concern,  however,  is  doing  even 
better  than  the  above.  Owning  its  own  culm 
pile,  it  simply  runs  the  coal  into  the  fires  by 
automatic  slides,  and  its  fuel  costs  only  the 
price  of  handling,  or  one-half  of  one  cent  per 
hoi'se-power  per  boiler  per  da3'. 

Perhaps  this  is  not  much  of  a  paragraph, 
but  it  is  worth  a  few  lines.  A  journal  which 
gives  premiums  to  subscribers  as  an  induce- 
ment to  read  the  paper,  or  take  it,  at  all 
events,  has  just  published  its  list  of  awards. 
It  received,  it  seems,  as  the  proceeds  of  8 
clubs,  734  subscribers  at  one  dollar  each.  It 
paid  in  premiums  ("valued  at")  for  them 
$937.  This  is  a  commentary  on  something; 
just  what  we  don't  know"  Probably,  the 
worthlessness  of  things  given  awaj'. 


an}'  more  such  expensive  weapons,  their  cost 
being  not  much  under  $150,000  for  each  gun. 

So  rapid  is  di.sintegration  and  erosion  in 
these  great  guns,  that  the  life  of  one  ceases 
after  the  firing  of  seventy-five  shots.  Again, 
it  is  said,  they  are  so  unwieldy  that  it  is  im- 
possible to  load  and  fire  with  rapidity.  An 
enemy  choosing  to  close  action  might  pre- 
vent one  of  the  llO-ton  guns  firing  more 
than  a  couple  of  rounds  by  rapidly  crossing 
the  dangerous  space  before  a  third  shot 
could  be  made.  Of  the  1 10-ton  guns  in  ex- 
istence, three  are  built  for  the  'Victoria,' 
two  for  the  'Benboir,'  and  two  for  the  'San,s 
PareiL'  The  building  of  ordnance  of  this 
magnitude  has  been  to  satisfy  a  British 
craze  to  outstrip  all  nations  in  the  produc- 
tion of  powerful  weapons  of  war. 

>  ♦  >  

A  SUBSCRIBER  in  Butte,  Mont.,  says  the 
temperature  goes  down  to  25°  below  zero  in 
his  location,  and  lie  adds  that  it  is  pretty 
cold  weather  to  operate  engines  and  boilers 
in,  with  only  one  thickness  of  boards  to  the 
shed  which  covers  them.  It  seems  to  us 
that  if  the  plant  is  at  all  permanent  it  would 
pay  to  house  it  better.  Two  thicknesses  of 
boards  with  a  dead  air  space  between,  of  six 
inches,  would  afford  greater  protection. 


were  injured.  A  steam  pipe  burst,  the  ex- 
plosion killing  firemen  Calvin,  Fear,  and 
Jones,  who  were  asleep  in  the  forecastle.  A 
fourth  fireman,  named  Fadleigh,  \yas  fear- 
fulh'  scalded." 

This  is  part  of  the  life  of  a  marine  en- 
gineer, but  the  paragraph  cannot  depict  the 
scenes  below  in  times  like  those  quoted  above. 


You  have  doubtless  i-ead  of  strong  men  in 
various  parts  of  the  country  who  were  able 
to  lift  from  one  ton  to  one  and  a  half  tons  I 
Well,  several  of  them  met  recently  at  the 
office  of  a  paper  in  this  city,  where  there  is  a 
1,000  lb.  weight  and  an  offer  of  $500  to  any 
one  who  can  lift  it.    This  is  the  result : 

Each  of  the  giants  of  strength  were  confident  they 
could  win  the  prize  by  lifting  the  belJ.  By  way  of 
exercise  they  put  up  the  champion  club,  weight  2.'0 
lbs.,  and  then  tried  the  big  bell.  The  German  cham- 
pion, who  lifts  1.300  with  the  health  lift,  and  3,-.C0 
with  harness,  and  puts  up  a  350  lb.  dumb  bell,  made 
a  great  effort  to  lift  the  bell.  He  had  several  trial.*, 
but  finally  gave  up,  claiming  be  did  not  feel  well. 

Eh! 


A  ONE  pole  dynamo  has  been  invented  in 
France,  and  is  said  to  work  successfully. 
As  every  magnet  must  have  two  poles,  so 
far  as  known  at  present,  it  is  a  somewhat 
contradictorv  machine. 


2^ 


tHE  ENGINEER. 


Letteii^  to  the  UiW. 


Toavoid  misconception  we  state  that  this  department  is  open  to 
all.  The  experienced  and  inexperienced  mechanic  and 
engineer  meet  on  common  ground,  and  a»-e  free  to  express 
their  vietvs  in  their  oion  way.  No  communications  will  be 
tupvressed  except  their  tenor  and  tone  are  against  the  policy 
of  this  page.  Personal  reflections  should  be  carefully  avoided. 
Correspondents  need  not  hesitate  to  write  for  supposed  want 
of  ability.  Suck  corrections  as  are  needed  will  be  made  with 
pleasure.  It  is  specially  requested  tltat  all  figures  be  made 
very  plain  and  all  proper  names  clearly  written. 


PKOPORTIONS  OF  ENGINE  BEAMS. 

Editors  Engineer: 

In  an  old  engineer's  note-book,  which  I  came 
across  recently,!  find  this  (juestion:  "You  are  in  need 
of  a  beam  in  great  haste;  j'ou  know  that  there  is  an 
old  beam  stored  away  belonging  to  the  engine;  in 
looking  for  it  you  have  found  two  beams,  one  of  20 
feet  and  one  of  20  feet  6  inclies  in  length.  The 
stroke  of  the  engine  is  8  feet.  How  will  you  deter- 
mine which  of  the  two  beams  belongs  to  the  engine 
which  you  want  to  get  ready  in  great  haste?" 

For  the  benefit  of  a  reader  of  your  paper,  will  you 
please  publish  the  manner  of  determining  which  of 
these  beams  is  the  one  belonging  to  the  engine. 

W.  F.  Stanly. 

Philadelphia,  Pa. 

[This  is  a  catch  question.  Beams  are  not  so  numer- 
ous about  works  that  they  are  lying  around  by 
twos  and  threes  of  different  sizes  and  lengths.  The 
proportions  of  beams  for  engines  is  usually  twice 
the  length  of  the  stroke  ;  less  than  this  makes  too 
great  angle  at  the  extremes  of  the  stroke.  A 
beam  20'  long,  or  a  beam  20'  6"  long  would  answer 
for  a  stroke  of  piston  of  8  feet ;  the  latter  would  be 
the  best,  but  the  whole  matter  depends  upon  the  dis- 
tance from  center  of  cylinder  to  center  of  gallows 
frame.  Now,  a  beam  placed  on  the  half  center  and 
vibrated  up  and  down,  describes  an  arc,  or  portion 


of  a  circle  at  the  end.  A  straight  line  drawn  through 
the  extremities  of  this  arc  makes  a  chord.  Another 
straight  line  touching  the  outside  of  the  arc  gives 
two  parallel  lines.  The  center  of  the  cylinder  is  be 
tween  these  two  lines;  then  the  beam-end  vibrates 
equally  on  each  side  of  the  center  of  the  cylinder. 
The  crank  end  of  the  beam  is  the  same  usually; 
sometimes  the  center  of  the  shaft  is  moved  in  to- 
ward the  cylinder  a  few  inches.  Now  if  we  want  to 
know  whether  the  beam  is  of  the  right  length  we 
measure  the  distances  between  centers  and  put  the 
best  end  over  the  cylinder.  The  other  end  can  take 
care  of  itself.  The  best  end  is  that  which  coincides 
with  the  true  center  of  the  cylinder  and  the  true 
center  of  the  gallows  frame  or  other  support,  plus 
half  the  difference  of  the  vibration  of  the  beam. 
The  front  links  always  stand  in  toward  the  frame 
on  top  and  bottom  of  the  stroke  and  out  on  the  half 
stroke. 

Supposing  the  engine  had  a  parallel  motion  and 
no  guides,  then  the  beam  length  must  be  arbitrary, 
and  is  found  by  the  method  described,  measuring  the 
centers.] 

QUEER  BOILEB  MAKING. 

Editors  Engineer: 

Knowing  that  your  paper  is  open  to  all,  I  would 
like  to  ask  a  question  through  it.  There  is  a  marine 
boiler  owned  by  the  firm  that  employs  me  that  has 
caused  a  great  deal  of  trouble  and  comment  in  the 
last  six  or  eight  months.  The  boiler  is  an  upright, 
5  feet  by  10  feet,  made  of  three-eighth  steel,  to  carry 
125  lbs.  pressure  to  the  square  inch,  built  in  1888. 
For  about  nine  months  1  here  was  no  trouble  with 
the  boiler,  then  the  socket  rivets-began  to  leak  around 
the  heads,  and  the  wise  men  began  to  prophecy. 
Some  said  grease,  some  said  soda,  and  some  said  low 
water  were  the  causes;  others  looked  wise  and  said 
nothing.  The  first  remedy  that  was  tried  was  light 
caulking  around  the  heads,  but  that  amounted  to  but 
very  little;  in  two  or  three  days  the  trouble  was  just 


as  bad  as  ever.  Then  they  had  some  of  the  rivets 
taken  out,  and  they  were  in  this  shape  (they  show  for 
themselves).  Now  there  have  been  about  thirty-five 
rivets  taken  out,  and  they  are  all  about  the  same, 

some  a  little  worse, 
and  some  not  quite  so 
bad.  Tlie  sockets  were 
so  loose  between  the 
sheets  that  you  could 
shake  them  with  your 
liand,  and  some  of 
them  were  spread  open 
one-eighth  of  an  inch.  The  builders  were  corres- 
ponded with  as  to  their  oiiininn  of  it,  and  the  satis- 
faction they  gave  was:  "  We  expected  to  hear  from 
it;  we  saw  one  of  the  engineers  that  ran  it."  Then 
they  said  that  anyone  that  knew  anything  about  it 
knew  that  the  rivets  could  not  be  put  in  without 
being  bent. 

Now  the  (juery  is  :  How  could  any  engineer  p\it 
the  rivets  and  sockets  in  tliat  shape,  if  he  used  all 
the  devices  that  he  had  at  hand  for  doing  evil  V 
Theie  had  been  but  two  different  engineers  in 
charge  of  this  boiler  iip  to  the  eleventh  of  last  Octo- 
ber, and  they  are  both  almost  total  strangers  to  me, 
so  I  have  nothing  to  say  for  or  against  tliem,  but 
let  US  give  tiiem  the  benefit  of  a  doubt  until  some- 
one can  show  a  method  whereby  they  could  have 
done  the  mischief.  I  would  like  to  have  some  of  the 
engineers  tell  us  through  The  Engineer  their 
opinion,  and  would  like  to  have  boiler  makers 
do  the  same.  I  would  like  to  have  our  friend,  Mr. 
John  Cook,  give  us  his  opinion  of  such  work. 

Engineers  do  some  funny  things  sometimes,  but  I 
cannot  see  how  they  did  this  mischief.     C.  E.  J. 

[Thanks  for  the  information.  The  sketch  shows 
the  crookedness  one  way,  but  cannot  show  it  every 
way.  The  bolt  seems  to  have  been  a  spiral  straight- 
ened out,  it  is  so  crooked.  It  is  not  exaggerated  in 
the  least.— Eds.] 


POINT  OF  CUT-OFF. 

Editors  Engineer  : 

Please  give  plain  rule,  if  any,  to  set  the  cut-off  to 
work  the  most  economically  for  any  given  engine 
and  pressure.  Cut-off. 

New  York. 

[So  far  as  any  rule  applies,  the  only  theoretical 
calculation  which  can  be  made  is  to  divide  the 
initial,  or  entering,  pressure  of  steam  by  the  ter- 
minal or  exhaust  pressure.  This  gives  the  number  of 
expansions  required.  Suppose  the  pressure  is  75 
pounds  by  gauge,  non-condensing  engine,  and  the 
terminal  pressure  8  pounds,  then  equals  9-|ths  ex- 
pansions, say  9.  This  would  give  a  cut-off  at  one- 
tenth  the  stroke,  which  would  manifestly  give  very 
little  power.  The  terminal  pressure  assumed  is 
lower  than  usual  in  automatic  engines,  and  ten 
pounds  would  be  nearer  the  average  practice,  which 
would  give  7^,  or  say  7  expansions.  Builders  of  en- 
gines generally  count  upon  a  development  of  full 
power  at  5  exjjansions  in  a  single  cylinder  engine, 
but  the  coal  pile  is  the  final  court  after  all.— Eds.] 


M.  E.  B.  A.,  No.  38,  SEATTLE,  WASHINGTON. 

Editors  Engineer  : 

We  have  organized  a  M.  E.  B.  A.  here,  and  the 
membership  numbers  about  115  engineers  to  start 
with,  out  of  about  250  on  the  waters  of  Puget  Sound 
exclusively.  There  are  about  100  on  Alaskan  waters 
and  also  about  50  at  Gray's  Harbor,  which  is  about 
100  miles  south  of  Seattle  on  the  coast.  They  will 
come  into  the  association  next  summer. 

The  officers  of  our  association  are  all  gentlemen 
with  energy  and  a  determination  to  mjakeit  a  suc- 
cess. The  number  is  38,  M.  E.  B.  A.,  Seattle,  Wash- 
ington.   The  corresponding  secretary  is  C.  J.  Clark. 

Vie  ST  A. 


TWO  LETTERS. 

Here  are  two  letters,  received  in  one  mail.  They 
illustrate  so  well  one  aspect  of  publishing  a  trade 
paper  that  we  give  them,  suppressing  names  only: 


FROM 
NEW  YORK  STATE. 

Your  circular  letter  and 
copies  are  received.  I  de- 
layed answering  as  our 
association  do  not  hold 
meetings  only  during  the 
winter  months. 

I  certainly  wish  to  see 
your  paper  prosper,  and 
perhaps  I  may  be  able  to 
help  you  some,  but  last 
spring  I  received  an  offer 
from  of  quite  an  in- 
ducement for  new  names, 
and  have  secured  quite  a 
number.  Your  paper  is 
rather  higher  in  price 

than   ,  with  a  very 

small  inducement  for  a 
person  to  make  any  extra 
effort  to  secure  names, 
and  "the  engineer"  is  a 
person  who  does  not  read 
as  much,  perhaps,  as  he 
ought.  But  if  you  will 
excuse  me,  I  will  make  a 
few  suggestions  which, 
perhaps, may  be  beneficial 
to  you.  In  my  opinion 
you  can  place  your  paper 


FROM 
MONTANA. 

Enclosed  please  find  P. 
N.  for  $2.00  as  a  renewal 
of  my  subscription  to 
The  Engineer.  Your 
journal  is  a  credit  to  you, 
and  one  which  I  have  al- 
ways admired  for  its  out- 
spokenness and  straight- 
f  rom-the-slioulder  blows, 
delivered  in  behalf  of  the 
engineering  fraternity  at 
large.  It  is  a  godsend  to 
a  poor  unfortiniate,  who 
happens  to  be  becalmed 
in  these  mountains.  I 
have  been  taking  great 
interest  in  your  efforts 
on  behalf  of  the  man 
who  drives  the  ship,  and 
gets  no  credit  when  the 
boats  arrive  in  iJort  after 
a  quick  passage.  I  am 
sure  marine  engineers 
ought  to  feel  grateful  to 
you.  I  am  a  stationary 
man  for  the  present,  hut 
I  made  my  debut  around 
engines  on  the  Hudson 
Riveras  "a  dispenser  of 


where  you  will,  I  have 
been  interested  in  a  pa- 
per enough  to  know  the 
cost  of  extra  copies.  Just 
take  some  association 
'not  this  one)  (nearer  to 
New  York  than  it  is  to 
the  Pacific  Coast),  where 
none  of  your  jjapers  are 
taken;  make  your  price 
for  first  year  one  dollar, 
and  allow  your  agent 
one-half  of  that,  which 
will  pay  him  for  some 
little  time  lie  may  spend. 
You  have  lost  nothing, 
and  if  j'our  paper  is  good 
you  will  doubtless  get 
two-thirds  of  the  first 
year's  subscribers  for 
regular  readers.  Brother, 
you  do  not  advertise 
your  own  paper  enough, 
I  never  saw  or  heard  of 
your  paper,  that  I  re- 
member of,  until  within 
the  last  three  months. 
Now,  if  you  will  try  this, 
and  let  me  know  the  re- 
sult, I  shall  be  pleased  to 
learn  it.  With  many 
apologies  for  my  inter- 
ference, I  beg  to  bid  you 
good  day. 


lubricants."  I  hope  you 
will  pardon  this  trespass 
on  your  time  and  good 
nature,  but  as  I  don't 
come  often,  wliy,  maybe, 
you  will  f)verlook  it  this 
time,  as  I  feel  as  if  I 
was  agent  for  The  En- 
gineer in  this  vicinity,  I 
being  at  one  time,  I  be- 
lieve, the  only  subscriber 
here.  I  commenced  lend- 
ing your  journal  to  my 
fellow-engineers  around 
here,  and  now  I  often 
hear  some  of  them  swear 
by  (not  at,  mind  you) 
The  Engineer  to  which 
they  now  subscribe.  I 
shall  endeavor  to  show 
my  appreciation  of  your 
paper  by  securing  bub- 
scribers,  and  putting  in  a 
good  word  in  season. 
Should  New  York  suc- 
ceed in  getting  the 
World's  Fair,  I  shall  en- 
deavor to  take  it  in,  so 
you  may  prepare  to  bear 
the  infliction  of  my  pres- 
ence, for  I  shall  certainly 
grasp  the  oijportunity  to 
get  a  look  at  the  sanctum 
from  which  so  much  good 
sound  horse  sense  comes; 
also  at  the  man  who  com- 
pounds it;  but,  doubtless, 
this  is  becoming  unbear- 
able, so  I  will  close;  in 
the  meanwhile  look  out 
for  some  new  subscribers 
from  this  locality.  Wish- 
ing you  every  success  in 
1890. 


This  is  the  second  let- 
ter of  its  kind  this  j-ear. 


This  is  the  200th,  or 
300th  letter  of  its  kind 
this  year. 

Brothers  in  Seattle,  Portland,  Oregon,  San  Fran- 
cisco, Eureka,  California,  Tacoma,  and  all  along 
shore  will  be  surprised  to  know  that  they  do  not 
read  The  Engineer. 


COST  OF  ELECTRIC  LIGHTING. 

O.  P.  LooMis,  an  expert  in  such  matters, 
sa^'s  : 

"The  companies  generally  charge  so  much  a  lamp 
for  the  electrical  outfit.  Thus,  suppose  that  a  shop 
or  an  office  building  wanted  to  put  in  a  system  of 
300  lamps.  That  would  require  an  engine  of  30 
horse  power,  for  the  calculation  is  that  one  horse 
power  will  run  10  ordinary  lamps.  The  best 
dynamos  run  11  lamps  per  horse  power.  A  good 
engine  will  cost,  say,  |7o0,  set  up.  Then  the  dyna- 
mo, wire,  switches  and  lamps  must  be  provided  by 
the  company  owning  the  system  decided  on.  These 
will  cost  about  $10  a  lamp  for  300  lamps,  if  for  an 
office  building  or  a  hotel,  but  for  a  factory  not  over 
$8.  The  difference  is  in  the  finish  of  the  brass  work, 
trouble  in  running  wires  to  the  places  wanted,  etc. 
In  a  hotel  much  care  must  be  taken  in  such  matters. 
In  a  factory  we  have  no  hard- finished  walls  to  take 
care  of.  .V  little  over  .$3,000  would  pay  for  a  fac- 
tory plant  of  300  lamps.  No  account  is  "made  of  the 
boiler,  because  in  all  buildings  where  such  plants 
are  wanted  there  is  commonly  a  surplus  of  boiler 
capacity  on  hand. 

"The  lamps  cost  80  cents  each,  and  are  warranted 
for  600  hours.  An  engineer  fit  to  trust  with  a  steam 
engine  is  capable  of  caring  for  the  plant.  The  dyna- 
mo lasts  a  lifetime.  So  do  the  wires,  and  an  intel- 
ligent boy  screws  on  a  new  lamp  when  the  old  one 
wears  out. 

"  The  rimning  expense  of  the  system  depends  on 
the  cost  of  coal.  It  takes  practically  about  five 
pounds  of  coal  per  horse- power  per  hour  in  an  ordi- 
nary building.  If  a  good  condensing  engine  is  put  in, 
then  the  consumption  of  coal  is  below  that.  A  ton 
and  three-quarters  of  coal  should  run  300  lamps 
twenty-four  hours. 

"  If  smaller  plants  are  wanted,  say  twenty-five  or 
fifty  lamps,  it  costs  from  !<12.r)0  to  !?13  per  lamp  for 
the  electrical  plant  all  in  and  ready  lo  set  going." 


Chief  Engineer  Jolm  P.  Kelly,  of  the 
Navy,  who  was  recently  transferred  from 
the  Naval  Hospital  at  Chelsea,  Mass.,  to 
St.  Elizabeth's  Asylum  for  the  Insane  at 
Washington,  died  at  the  asylum  recently. 
Engineer  Kelly's  health  bi'oke  down  some 
months  ago  when  he  was  on  duty  on  the 
'Atlanta'  in  the  West  Indies,  and  he  was 
ordered  home.  He  became  i-apidly  worse 
in  body  and  mind,  and  his  death  was  not 
unexpected. 

It  is  stated  that  the  Strong  Locomotive 
Company  has  decided  to  build  extensive 
works  at  Cincinnati  which  will  employ  1,000 
hands. 
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THEY  ARE  NOT  DEAD. 

Not  having-  heard  much  of  them  lately, 
we  somethnes  tliiiik  tliat  the  meehniiieal 
hustler  after  imi)Os.sible  thing's,  and  the  i)ro- 
moter  of  wild  cat  eiigMiieering-  schemes,  are 
both  dead,  but  we  err  therein.  They  are  not 
dead,  but  still  revisit  "  the  pah;  giiinpses  of 
the  moon."  Here  is  evidence  of  the  fact 
that  we  re(H!ntlv  cut  from  a  daily  paper: 

iUU\  000  — (JiiK.vTKsT  kinaN(;i.\l  oi'i'OR- 

oiin-teiith  present  average  cost;  uiKiualilii'il  a|)|)i-oval  U.  S. 
Goveriiineiit  experts;  'M>0  patents  and  applications;  only  $.')(),- 
OUI)  wanted,  preferably  several  investors;  $1,0U0  for  $1  inevita- 
ble; experts  invited. 

MECHANIC  has  invented    machine  ^jivin^  power  without 
cost;  wants  moneyed  man  to  assist  him  to  ^,'et  patent. 

Notice  the  "  unqualified  approval  of  LJ.  S. 
Government  experts"  in  the  first  advertise- 
ment. 

It  would  be  entirely  unsafe  to  bet  money 
that  these  persons  will  not  be  treated  with 
by  capitalists. 

A  SIGNIFICANT  PARAGRAPH. 

A  CONCERN  which  makes  a  sing-le-acting- 
eng-ine  which  has  sold  very  larg-ely  says: 

"  The  explanation  we  believe  is  found  in  the  fact 
of  the  enormoixs  investment,  l)oth  of  money  and 
energy,  whicli  is  necessarily  reciuired  to  l)ring  about 
the  result.  No  concern  can  hope  to  reach  the  point 
of  successful  competition  without  a  similar  invest- 
ment, and  what  is  even  more  discouraging,  without' 
the  same  hard  won  experien  -e  during  the  earlier 
years  of  its  business.  Entrenched  behind  these  facts, 
it  has  not  been  necessary  except  in  rare  instances, 
for  us  to  calluoon  our  patents  for  protection  against^ 
undue  competition." 

There  is  a  whole  sermon  in  these  remarks, 
and  they  express  the  tendency  of  manufac- 
turers nowada^'S  who  can  command  the 
capital  to  concentrate  vast  sums  upon  the 
manufacture  and  marketing"  of  specialties. 
The  sewing"  machine  is  an  example,  and 
doubtless  there  are  many  others  Competi- 
tion is  rendered  almost  impossible  without 
similar  advantag-es,  and  since  the  same  kind 
of  operations  would  result  in  breaking  the 
market  for  both  parties,  no  one  is  inclined  to 
molest  the  first  occupier's  of  it. 

FAMOUS  AMERICAN  ENGINEERS. 

Believing  that  it  is  of  interest  to  all  to 
know  the  pioneers  in  the  profession  of  en- 
g-ineering"  in  this  country,  we  are  making" 
our  readers  acquainted  with  them,  in  so  far 
as  their  portraits  are  concerned.  We  have 
been  fortunate  in  securing-  their  co-opera- 
tion in  our  purpose,  and  sliall  continue  to 
present  them.  AH  of  the  leading-  members 
of  the  profession,  men  famous  for  their  work, 
have  promised  their  photog-i-aphs.  We 
esteem  it  a  privilege  to  present  tliem  as, 
with  onl}'  one  exception,  that  of  Professor 
Thurston,  none  have  ever  been  published 
before. 

Wires  in  the  subways  are  encased  in  in- 
sulating- material  and  then  run  in  bunches 
throug-h  thick  lead  pipes,  which  are  di-awn 
throug-h  the  subway  holes.  At  the  man- 
holes these  bunches  of  wires,  done  up  in  lead 
pipe,  do  not  g-o  straig-ht  across  and  out  on 
the  other  side,  but  run  down  and  under  the 
bottom  of  the  manhole  and  then  up  and  out 
ag-ain.  The  lead  casing-  is  continuous,  and 
there  is  no  part  of  the  wire  exposed  any- 
where in  the  manhole.  When  repairs  are 
necessary  the  workmen  g-o  down  into  the 
manhole  and  cut  open  the  lead  pipe  to  g-et  at 
the  wire  they  want.  Plumbers  follow  them 
and  seal  up  the  cut.  They  are  supposed  to 
do  it  very  carefully,  for  if  they  don't  the 
moisture  will  get  inside  the  lead  pipe  and 
destroy  the  insulation  of  the  wires.  If  they 
are  not  careful  enough,  however,  or  if  the 
job  of  soldering-  up  the  pipe  where  connection 
is  made  hi  the  first  place  between  different 
sections  of  the  bundles  of  wires  is  poorly 
done,  there  may  be  left  a  hole,  perhaps  no 
bigger  than  a  pin  hole,  leading-  tiu-ough  the 
joint  in  the  lead  pipe  to  the  wires  inside. 


THE  PERFECTION  OIL  PURIFIER. 

A  VKKV  simple  and  cllicienl  .system  for 
pui  ifyiiig- lui)ricating  oil  of  all  inqtiirities  liis 
l)een  iiiveiii(!d  and  is  here  illustrated.  It  is 
applicabh; to  all  oil,  wluither  used  previously 
or  fresh  I'j-om  tlu^  l):irrel.  A  good  featui-(!  of  it 
is  that  it  is  wholly  iiuhipeiRhiiit  of  any  filter- 
ing materials  or  agents,  such  as  charcoal, 
cloths,  etc.,  etc.,  the  action  being  based  upon 
the  rehitive  diderences  in  gravity  of  water 
and  oil.  The  oil  is  poured  into  the  tank  on 
top,  from  whence  it  pa.sses  down  through 


Northern  men  who  went  to  the  marine 
engineer's  convention  at  Charleston,  S.  C, 
found  June  weather  and  plenty  of  musqui- 
toes.    They  had  no  use  for  the  latter. 


Skates  sggiw  to  be  superfluous  this  year. 


the  tube  c  to  the  steam-heated  coil  in  the 
bottom.  Tliis  renders  the  oil  perfectly  limpid, 
so  that  it  throws  down  mechanically  all 
foreign  substances  that  maybe  in  it.  The 
oil  then  passes  down  through  chamber  B  and 
up  ag-ain  through  chamber  c,  and  from 
thence  to  discharge  pipes  H,  after  which  it 
rises  throug-h  the  water  chamber  into  the 
tank,  during  which  passage  it  is  washed 
clear  of  anj'thing  not  thrown  down  j)revious- 
l.y.  This  sj'stem,  it  will  be  seen,  pur-ifiesthe 
oil,  it  does  not  filter  it  in  any  way,  and  it  is 
claimed  that  the  dirtiest  oil  from  drip  pans 
may  be  made  useful  again  by  tliis  system. 
This  apparatus  is  for  sale  hy  W.  B.  Brook  & 
Co.,  47  Murray  Street,  New  York,  who  will 
furnish  price  lists. 


There  seems  to  be  a  prevailing-  idea  among 
many  proprietors  that  anything  that  can  be 
poured  upon  tlie  journals  provided  it  is  cheap, 
is  a  good  enough  lubricatoi",  but  this  is  a  mis- 
taken idea.  Tlie  old  maxim,  "  the  best  is  the 
cheapest,"  is  as  applicable  to  the  oils  used  in 
a  planing"  mill  as  to  anythin{i-  else,  and  the 
oil  that  is  used,  no  matter  whatever  it  may 
be,  that  is  free  from  gum,  and  will  give  the 
best  results  with  the  least  amount  used,  is 
the  cheapest  in  the  end,  no  matter  what  the 
cost  may  be  per  gallon.  There  is  no  doubt 
but  the  reckless  and  wasteful  use  of  oil  that 
is  indulged  in  by  the  operators  in  many  mills 
has  led  the  proprietors  into  purchasing"  a 
cheaper  article  under  supposition  that  the 
operator  will  use  about  the  same  quantity 
regardless  of  the  quality.  But  this  is  not 
always  necessarily  the  case. — Age  of  Steel. 


CHEEK  IS  NO  NAME  FOR  IT. 

Some  few  issues  back-,  \\n-  y<ilional  Car 
Uuildcr  warned  inventors  not  to  do  business 
with  patent  vender^-,  who,  under  the  pre- 
tence of  selling,  only  defrauded  them.  One 
of  tlie.se  concerns  copied  tl(e  ai"ticle  with 
ajiprovai,  and  then  adds  that  they  do  not 
ask  an3'  fee  in  advance;  they  are  "  satisfied 
with  a  fair  commission  "  in  case  of  success. 
In  another  part  of  tlieir  advertisement  they 
announce  that  a  fair  commission  is  'd'i  per 
cent,  on  the  sale  of  the  patent,  and  per 
cent,  where  arrangements  are  made  to 
manufacture  on  royaltj'.  Considering  that  an 
in  ventor  is  very  fortunate  to  obtain  2.">  per 
cent,  on  the  profits  of  an  invention  sold  upon 
royalty,  it  would  be  interesting  to  know  how 
he  is  to  pay  the  agent  2')  per  cent,  "during 
tlie  life  of  the  contract." 

Women  are  sometimes  laughed  at  for 
their  want  of  V)usine.ss  capacity  and  knowl- 
edge of  detail  in  mercantile  transactions,  but 
liere  is  a  patent  agent,  or,  ratlier,  a  vender 
of  patents,  who  boldly  claims  "2."^  per  cent,  of 
the  profits,  leaving  the  inventoi"  and  manu- 
facturer to  share  the  other  7."j  per  cent,  as 
they  can  agree.    Cheek  is  no  name  for  it. 


"A  subscriber"  sends  us  an  unsigned 
letter  which  we  should  be  glad  to  publish  if 
we  knew  whom  it  was  from.  Anonymous 
letters  cannot  I'eceive  attention.  W  e  have 
said  this  a  good  many  times  lately. 


A  PECULIAR  MARINE  BOILER. 

What  seems  to  us  an  extraoi  dinai-y  propo- 
sition is  that  shown  by  the  engraving. 
An  English  engineer,  feeling  that  the  present 
Scotch  marine  boiler  is  too  large  and  heavy 
with  its  1  j  inch  shell  plates,  proposes  to  re- 
duce the  weight  by  making  two  shells,  each 
|ths  thick,  the  space  between  the  outer  and 
inner  shell  being  filled  with  steam  of  a  less 
pressure  than  that  carried  in  the  boiler 
proper.  Supposing  that  250  lbs.  per  S(|uare 
inch  is  carried  in  the  boiler  itself,  the  in- 
ventor proposes  to  carry  150  lbs.  in  the 
space,  thus  relieving  the  strain  on  the  inner 
shell.  He  has  a  system  of  reducing  valves 
by  which  he  always  maintains  the  same  rela- 
tive pressure.  We  cannot  see  any  material 
difference  in  two  shells  ^ths  of  an  inch  thick 
and  one  shell  1}  thick  as  regards  weight, 
except  that  the  two  shells  would  weigh  more 
than  the  single  shell,  for  certain  dimensions 
must  alwa\'s  be  given  the  boiler  proper,  the 
external  shell  being,  of  course,  much  larger. 

The  inventor  says :  "  Safety  valves  of 
ordinary  construction  would  have  to  be  pro- 
vided for  both  boiler  and  jacket.  Condensed 
water  would  be  drawn  away  from  the  bottom 
of  the -jacket  to  feed  the  pumps.  Tubes 
would  have  to  be  thicker,  but  not  much  more 
so  than  those  required  for  150  lbs.  pressure, 


as  their  diameter  could  be  slightly  reduced. 
The  same  may  be  said  of  furnaces.  These 
could  be  used  of  a  thickness  of  i'  in.  and 
diameter  of  3  ft.,  and  of  a  thickness  of  in. 
and  diameter  of  "2  ft.  6  in.  Longitudinal 
stays  would  have  to  be  pitched  closer  to- 
gether and  of  rather  larger  diameter,  but 
they  need  not  be  of  lesser  pitch  than  14  in., 
which  would  afford  ample  room  for  examina- 
tion and  cleaning  inside  of. boiler.  Combus- 
tion chamber  stays  would  have  to  be  pitched 
closer  together  and  of  rather  larger  diame- 
ter." And  so  on  all  through  the  structure. 
It  seems  to  the  old  fogies  as  though  the 
gain  claimed  was  rather  chimerical. 
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INSPECTORS'  QUESTIONS.  | 

Complaints  are  rife  among-  engineers  of 
both  classes,  marine  and  stationary,  that 
questions  are  asked  them  by  inspectors 
which  have  no  connection  with  their  duties  ; 
and  determine  nothing-  whatever  as  reg-ards 
their  fitness  for  positions.  Here  is  such  a 
question,  which  we  are  assured  was  asked 
an  engineer  at  police  headquarters  in  this 
city  quite  recently: 

"Suppose  you  had  a  boiler  of  certain  dimen- 
sions, how  much  water  would  it  bold,  and 
how^  much  steam  would  that  water  make  ?" 

The  reply  of  the  candidate  was  that  he  did 
not  know,  and,  he  added  to  the  inspector, 
very  justl}^  "If  you  shut  that  book  up  you 
don't  know  either."  The  inspector  retorted 
that  the  candidate  was  both  ignorant  and 
impertinent.  Now,  it  seems  to  all  unpreju- 
diced persons,  that  this  is  entirely  outside  of 
the  matter  of  examining-  candidates  for  posi- 
tions as  eng-ineers.  In  the  first  place  it  is 
not  at  all  necessary  that  a  man  should  know 
how  many  g-allons  of  water  his  boiler  holds; 
neither  is  it  necessary  for  him  to  know  how 
much  steam  it  will  make— a  question  b^"  the 
way  which  is  wholly  meaningless,  unless 
pressures  are  given.  An  engineer  in  charge 
of  ordinary  plants  is  not  supposed  to  be  a 
mechanical  engineer,  and  it  is  not  necessaiy 
that  he  should  be.  He  is  engaged  solely  to 
manage  safely  and  economically  the  ma- 
chinery in  his  charge,  and  he  has  no  more  to 
do  with  the  gallons  of  water  in  the  boiler 
than  he  has  with  the  water  which  may  or 
may  not  be  in  the  moon.  All  that  he  is  re- 
quired to  do  is  to  keep  water  in  the  boiler  at 
a  certain  height  and  to  burn  the  fuel  given 
him  economically,  combined  of  course  with 
other  duties  which  it  is  not  necessary  to  de- 
tail at  length  now. 

The  candidate  particularly  mentioned  here 
was  quite  correct  in  sajang  that  the  in- 
spector could  not  answer  the  question  him- 
self. Neither  could  he — book  or  no  book. 
Given  a  cylindrical  vessel  of  a  certain  size, 
and  it  is  easy  enough  to  ascertain  its  cubic 
contents,  whether  the  vessel  be  full  or  half 
full,  but  when  it  comes  to  a  boiler  full  of 
water  up  to  a  certain  line  that  is  a  very 
different  matter,  and  to  even  approximate 
to  the  contents  within  fifteen  per  cent,  is 
little  better  than  guessing.  If  there  are 
tubes  in  it  their  superficial  areas  must  be 
subtracted,  so  must  the  bi^aces  and  stay- 
bolts,  if  an}'-,  under  water;  so  must  every 
bolt  head  and  hand-hole  plate  under  water, 
for  all  these  displace  water.  It  is,  there- 
fore, absurd  in  any  other  light  than  that  of 
a  mei'e  catch  to  ask  an  engineer  flatly'  how 
much  water  a  boiler  of  a  certain  size  will 
hold  unless  every  dimension  exposed  to 
water  is  stated.  The  question  about  the 
steam  made  from  so  mu'.h  water  is  equally 
meaningless  and  wrongly  put.  It  might 
be  asked  of  a  candidate  not  improperl}'  how 
much  steam  at  atmospheric  pressure  can  be 
made  from  a  cubic  inch  of  water,  because 
this  is  rudimentary,  and  within  the  reading 
of  any  man  who  reads  at  all,  but  even  this 
has  nothing  to  do  with  an  engineer's  duties, 
which  are  chiefly  the  safe  management  of 
the  power  entrusted  to  him.  An  inspector 
has  no  right  to  go  beyond  this  and  ask  des- 
ultory catch  questions,  which  the  inspector 
himself  knows  nothing  about,  except  by  rote 
or  as  a  parrot  talks.  The  object  and  end  of 
examinations  is  to  discover  whether  men 
have  had  the  experience  they  claim  to  have, 
or  whether  they  are  mere  pretenders,  and  to 
find  this  out  requires  an  inspector  to  have 
had  long  experience  himself.  A  very  large 
number  of  them  have  had  none  at  all,  and 
they  could  not  pass  an  examination  for  the 
care  of  the  simplest  plant,  if  rigidly  exam- 
ined. What  answer  would  the  average  in- 
spector make  to  such  a  question  as  this: 

"Suppose  you  were  standing  by  the  boiler 
and  heard  one  explosion  after  another  inside 
of  your  boiler,  what  should  yon  think  it 
was,  and  what  would  be  your  action  at  once 
— instantaneously  ?" 

The  inspector  would  not  and  could  not 
answer,  unless  he  had  been  there  before. 


Yet  every  practical  engineer  of  experience 
would  answer  promptly  that  the  braces 
were  letting  go,  and  he  would  let  the  press- 
ure down  at  once,  until  he  found  out  what 
the  trouble  was. 

There  should  be  some  restriction  as  to  the 
nature  of  the  (jue.stions  asked  by  inspectors. 
They  should  be  limited  to  developing  the 
actual  practical  experience  of  the  candidate, 
and  should  not  be  directed  to  alleged  philo- 
sophical queries,  or  to  excursions  into  sci- 
ences which  woi'king  engine(  rs  have  had  no 
opportunity  to  become  acquainted  with,  and 
which  lie  wholly  outside  of  their-  duties. 

Many  inspectors,  indeed,  seem  to  think  it 
their  business  to  place  every  obstruction  in 
the  way  of  candidates  obtaining  licenses, 
when  they  should — to  do  their  duty — use 
every  means  to  enable  a  capable  man  to  get 
a  license. 

ALWAYs'oV  WATCH. 

If  we  were  to  accept  all  the  courteous  in- 
vitations tendered  us  to  go  here  and  there 
which  our  friends  shower  upon  us  we  should 
seldom  be  in  this  office.  No  doubt  the  office 
would  be  all  the  better  for  it,  but  —  "  whoso 
by  the  plough  would  thrive,  himself  must 
either  hold  or  drive,"  and  that  is  the  only 
reason  we  can  give  for  not  going  to  Cornell 
University,  to  the  Engineers'  Club  recep- 
tion, to  visit  new  ships  and  ship3'ards,  and, 
in  shoi't,  journe^^  all  over  the  continent. 
The  mere  contemplation  of  such  journeys  is 
delightful,  and  we  are  sure  that  the  realiza- 
tion of  them  would  be  far  more  so,  but  it 
unfortunately  happens  that  a  man  cannot  be 
in  two  places  at  once,  and  we  have  never 
been  able  to  find  a  man  who  would,  for  a 
short  time  only,  take  our  place.  We  have 
tried  experiments  in  this  direction  to  our  sor- 
row, and  have  no  desire  to  try  an\-  more. 
Ixion  was  chained  to  the  wheel,  and  had  to 
go  around  with  it  whether  he  would  or  no, 
and  an  editor  who  attends  to  his  business  is 
compelled  to  be  in  his  office  six  days  in  the 
week  during  business  hours.  There  are 
those  who  think  that  a  paper  edits  it  .self, 
and  is  cliiefl^^  made  by  printers  and  pi  ess- 
men.  There  are  some  of  this  class,  we  r.d- 
mit,  but  The  Engineer  is  not  one  of  thein, 
as  our  friends  can  attest.  The  spirit  is  will- 
ing enough,  but  the  circumstances  will  net 
admit  of  prolonged  absence,  and  that  is  wh\- 
we  are  always  on  watch,  trying  to  do  our 
work  as  well  as  we  can. 

A  MISTAKE. 

It  is  a  mistake  to  blow  a  steam  boiler  off, 
either  for  steam  or  water,  as  soon  as  possi- 
ble. As  regards  relief  from  steam  pressure, 
it  is  particularly  injurious  to  the  boiler,  for 
the  reason  that,  when  pressure  is  on,  the 
whole  fabric  is  under  extreme  tension  at  all 
points;  it  is  also  highly  heated,  and  has,  in 
addition  to  the  absolute  pressure  of  the 
steam,  that  due  to  expansion,  which  latter 
is  a  tremendous  force.  If,  now,  the  press- 
ure is  removed  as  soon  as  it  can  be,  the 
boiler  is  cooled  oil  suddenh%  or  within  a 
short  time,  and  not  at  all  equally  or  evenly, 
with  the  result  of  entailing  local  strains, 
which  ali'ect  the  durability  of  the  boiler. 
Of  course,  rivet  heads  do  not  fly  like  grape 
shot,  nor  braces  snap  suddenly.  Seams 
do  not  gape  and  yawn,  neither  do  the 
heads  dish  or  collapse.  The  boiler  does  not 
go  to  pieces  on  the  spot,  but  for  all  that  it  is 
shortened  as  to  its  life,  and  repairs  have  to 
be  made  sooner  than  they  otherwise  would 
be  if  the  boiler  was  treated  intelligently. 

Pressure  should  not  be  relieved  suddenly, 
but  gradually,  and  it  Avill  be  noticed  that 
this  is  done  by  all  engineers  of  long  experi- 
ence, either  on  shore  or  on  board  ship.  The 
safety  valve  does  not  roar  like  a  lion  with 
thein;  it  sings  like  a  teakettle, and  the  press- 
ure gradually  subsides,  while  the  boiler 
just  as  gradually  cools  off.  That  is  the  way 
to  keep  boiler  makers  off  the  premises. 

A  Californian  industry  which  seems  to 
thrive  is  train  robbing.    The  frequency  of 
these  occurrences  leads  one  to  wonder  how  it 
■  is  possible  for  the  express  companies  to  exist. 
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ROBERT   H.  THURSTON,   DIRECTOR  OF  SIBLEY 
COLLEGE,  CORNELL  UNIVERSITY, 
ITHACA,  N,  Y. 

Robert  H.  Thurston,  fornioT'ly  of  tlie 
United  States  Naval  Kii^iiieef  Corps,  later 
professor  of  en^-iiieeriii^2-,  and  always  a  pr'ac- 
titioner,  was  born  in  Providence,  R  I.,  Oc- 
tober 25,  1839.  He  is  the  son  of  Robert  L. 
Thurston,  who  built  his  first  en^^'ine  in  1821, 
and  founded  the  Providence  Stenin  Engine 
Company,  as  it  is  to-day  called,  in  1837. 

Robert  H.  Thurston,  his  son,  the  subject 
of  this  notice,  was  educated  at  Brown  Uni- 
versity, class  of  '59.  He  received,  during 
youth,  a  useful  practical  education  in  his 
father's  worksho[)s,  and  this  i)ractice  con- 
tinued throug'hout  his  early  life.  When  he 
left  college,  in  1859,  he  was  familiar  with  the 
work  of  the  draughtsman,  designer,  pat- 
tern maker,  moulder,  the  forge,  and  machine 
shop.  He  also  did  a  consideruble  amount  of 
work  in  the  design  and  construction  of  the 
Sickles  and  the  Greene  engines,  which  were 
built  by  tlie  firm. 

Two  years  of  business  in  the  shop  and  in 
the  market  selling  engines  for  the  firm  of 
Thurston,  Gardner  &  Co.,  followed  his  grad- 
uation; tlien  the  war  broke  out,  calling-  the 
best  men  of  the  country  into  army  and  navy. 

Mr.  Thurston  applied  for  appointment  in 
the  engineer  corps  of  the  navy,  passed 
examination  in  the  summer  of  1801,  and  was 
ordered  to  duty  on  board  the  '  Unadilla.' 
Mr.  Thurston  was  senior  assistant,  and  had 
charg-e  of  the  engines  during"  action.  He  re- 
mained attaclied  to  the  '  Unadilla  '  about  a 
year,  and  was  finally  sent  North  in  charg^e 
of  the  machinery  of  the  '  Princess  Royal,'  a 
blockade  runner. 

Mr.  Thurston  having-  been  reported  for 
g-allantr3%  and  to  have  exhibited  creditable 
(qualities  as  an  engineer,  was  immediately 
upon  arrival  at  Philadelphia  ordered  before 
the  Examining-  Board  for  promotion,  and 
sent  back  to  the  fleet  as  the  engineer-in- 
charg-e  on  the  U.  S.  Ss.  '  Chijipeiva.' 

Immediately  after  his  service  in,  and  de- 
tachment from,  the  '  Chippewa,'  he  was  or- 
dered, as  engineer-in-charge,  to  the  '  Mau- 
niee,'  but  was  on  this  ship  onl^'  a  short  time, 
when  he  was  again  detached  and  sent  to  the 
'  Po)itoosuc.' 

Detached  from  the  '  Pontoosuc,'  on  her  re- 
turn from  a  cruise,  Mr.  Thurston  was  order- 
ed to  the  ironclad  'Dictator,'  our  largest 
monitor.  When  the  ship  went  to  sea  it  was 
found  that  she  was  a  most  comfortable  sea- 
boat,  but  that  the  engines,  designed  for  what 
was  then  thougiit  very  high  speed  and 
power,  were  liable  to  serious  heating- of  jour- 
nals. A  year  of  service  on  this  remarkable 
vessel  ended  the  active  sea  service  of  the 
subject  of  our  sketch. 

During-  all  this  varied  experience  he  had 
also  had  unusual  opportunities  for  observa- 
tion, and  some  for  further  pursuit  of  his  pro- 
fessional and  general  studies.  He  had  been 
ag-ain  promoted  while  on  the  '  Dictator,' 
and  the  war  closed  about  the  time  that  he 
received  his  commission  as  a  "  First  Assist- 
ant Engineer,"  a  rank  corresponding-  to 
what  is  novv  known  as  "  Passed  Assistant." 
Dui'ing-  this  time  he  had,  on  many  occasions, 
taken  part  in  experimental  investig-ations, 
which,  under  the  direction  of  Eng-ineer-in- 
Chief  Isherwood,  were  made  on  every  type 
of  eng-ine  and  boiler  at  his  disposal,  aiid  the 
records  of  which  to-day  constitute  so  impor- 
tant a  part  of  the  literature  of  experimental 
eng-ineering-. 

Januaiy,  1866,  found  Mr.  Thurston  at  the 
office  of  the  Commandant  of  the  Naval 
Academy  at  Annapolis,  reporting  to  Admi- 
ral Porter  for  duty  in  the  Department  of 
Natural  and  Experimental  Philosophy,  as 
an  acting-  assistant  professor.  He  was  de- 
tailed to  dutv  in  instructing-  classes  under 
Dr.  A.  W.  Smith.  The  death  of  Di-.  Smith, 
within  a  few  weeks,  placed  ]Mr.  Thurston 
temporarily  as  senior  olllcer  in  the  depart- 
ment, and  he  was  compelled  to  dii-ect  its 
operations,  and  to  assume  the  duties  of  lec- 
turer on  chemistry  and  physics,  which  duties 


he  continued  to  discharg-e  for  .sevei-al  3'ears. 
He  was  six  years  continuously'  on  duty  at 
the  Naval  Academy. 

In  July,  18T1,  Mr.  Thurston  accepted  an 
appoint  incnt  at  the  school  of  mechanical  eti- 
gineeiiiig  at  Hoboken,  and  foi-  fourteen 
years  lilltnl  tin;  ciiair  of  (!ng-iiieering  iti  the 
Stevens  Institute  of  Techiiolog.\',  resigmng- 
his  conimission  in  the  navy  in  1872. 

He  organized,  about  187:5,  or  eai'lier,  what 
was  probably  the  first  mechanical  labora- 
tory for  research  in  engineering-  that  was 
ever  founded;  and,  for  the  dozen  yeai's  suc- 
ceeding-, kept  it  emj)loyed  constantly  in  the 
investigation  of  i)roblems  of  practical  im- 
portance. He  was,  meantime  (1875-'8),  a 
member  of  the  U.  S.  Board  appointed  to  test 
ir-on,  steel,  and  other  metals,  directed  the 
greater  part  of  the  work  completed  by  that 
board,  and,  as  its  seci-etar-y,  edited  its  re- 
poi  ts.  His  investig-ation  of  the  laws  of  fric- 
tion and  of  properties  of  tlu;  alloys  of  copper, 
tin  and  zinc,  which  i-esulted  in  the  deter-mi- 
nation,  by  a  new  and  ingenious  method,  of  the 
relative  values  of  all  combinations  of  those 
elements,  were  perhaps  the  most  striking-, 
original,  and  famous  of  these  researches. 

Pi-ofessor  Thurston  was  a  member,  also, 
of  the  U.  S.  Board  appoint(!d  to  ascertain 
the  causes  of  steam  boiler  explosions,  but 
was  unable  to  sei-ve  more  than  a  single  sea- 


son, on  account  of  ill  health.  He  did,  how- 
ever, take  active  part  in  the  work  of  the 
Board  during  its  most  productive  period, 
and  had  already  taken  part  in  the  prelimin- 
ar}^  work  of  Mr.  F.  B.  Stevens  on  the  collec- 
tion of  large  steamboat  boilers  afterward 
tested  by  the  Board  at  Sandy  Hook,  N.  Y., 
during  his  connection  with  it.  His  papei-s 
on  "Experimental  Steam  Boiler  Explosions," 
and  his  later  works,  "  A  Manual  of  Steam 
Boilers:  their  Design,  Construction  and  Op- 
eration," and  his  treatise  on  "  Steam  Boiler 
Explosions  in  Theory  and  in  Practice,"  en> 
body  a  part  of  the  data  and  information 
there  secured. 

In  the  year  187H  Professor  Thurston  was 
appointed  a  membei-  of  the  Scientific  Com- 
mission of  the  United  States  to  the  Interna- 
tional Exhibition  at  Vienna.  He  was  also 
a  member  of  the  International  Jury,  and  as- 
sisted in  securing  i-ecognition  of  our  claims 
to  superiority  in  all  departments  of  machine 
construction. 

In  July,  1SS5,  Professor  Thurston  was  so- 
licitetl  to  assume  charge  of  the  mechanic  arts 
department  of  C'ornell  University.  It  was 
proi)osed  to  create  a  school  of  mechanical 
engineering-  and  the  mechanic  arts,  to  cre- 
ate a  directorship,  and  to  make  of  Sibley  Col- 
lege a  real  college  of  engineering.  Profes- 
sor Thurston  was  asked  to  reorganize  the 
college  on  the  enlarged  basis. 

The  offer  was  accepted,  and  Professor 
Thurston  left  the-Stevens  Institute,  receiving 
as  testimonial  of  affection  the  Doctorate  of 
Engineering  from  the  faculty  and  trustees. 


He  took  charge  of  Sibley  College,  reorgan- 
ized it,  creat<'d  a  department  of  mechanical 
engineering,  readjusted  the  older  depart- 
ments, and  saw  immediate  results  in  the 
rapid  growth  of  Sibley  College.  Dr.  Thurs- 
ton was  th(!  first  pi  esident  of  tlie  Aniei  ican 
Society  of  Mechanical  Engiin.'ers,  has  been 
for  many  years  a  member  of  the  American, 
French,  Scotch,  German  and  Austrian  So- 
cieties of  Civil  Engineers,  of  the  British  In- 
stitution of  Naval  Architects,  the  American 
Institution  of  Mining  Engineers,  of  which  he 
is  also  Past  Vice-Pi-esident ;  the  American 
and  British  Associations  for-  Advancement  of 
Science,  three  times  Vice-President  of  the  for- 
mer, and  once  of  the  latter  (Montreal,  1884), 
and  of  other-  scientific  and  technical  associa- 
tions at  home  and  abroad.  He  is  a  member 
of  the  "Loyal  Legion,"  and  is  "  O^icicr  de 
L' Instruction  I'uhlifjue  de  France,"  and 
was  given  the  degree  of  LL.D.  by  his  Alma 
Mater,  Brown  Univeisity,  on  the  thirtieth 
anniversary  of  his  graduation. 

He  has  been  an  extensive  writ<.'r,  on  pro- 
fessional subjects  mainly,  his  papei-s  num- 
bering something  like  250.  and  he  writes 
some  articles  of  a  speculative  character. 
He  is  the  author  of  many  books,  including  a 
''History  of  the  Steam  Engine,"  a  three- 
volume  treatise  on  "  The  Materials  of  En- 
gineering," a  treatise  of  "  Friction  and 
Lost  Work,"  etc. 

Dr.  Thurston  has,  during  the  thirty-three 
3'^ears  of  his  technical  work,  kept  up  a  line  of 
professional  practice  which  has  been  exten- 
sive and  lucrative;  but  the  pressure  of  his 
regular  duties  have  induced  him  to  restrict 
that  branch  very  greatly.  He  still  remains 
a  practitioner,  however,  and,  some  years 
since,  refused  election  to  membership  in  the 
British  Association  of  Civil  Engineers  as 
A.ssociate,  on  the  ground  that  he  could  not 
accept  a  rating  that  would  indicate  him  to 
be  other  than  an  engineer  in  practical  touch 
with  his  profession.  ]\Ir.  Thurston  lias  al- 
ways intended  to  make  the  practice  of  liis 
profession  ultimately  his  exclusive  vocation, 
and  has  only  been  witheld  by  what  he  has 
considered  exceptional  opportunities  to  be  of 
service  to  his  profession  and  the  woi-ld  in 
the  inauguration  of  schools  of  engineering, 
and  the  promotion  (wholly  effected  since  his 
college  days)  of  the  mechanical  engineer  to 
a  really-  scientific  engineer,  and  to  establish 
what  has  come  to  be  universally  recognized, 
3b  jjrofession  of  engineering,  in  which  a  bet- 
ter and  more  thorough  education  and  a  more 
precise  and  scientific  training  is  demanded 
than  in  any  other  of  the  existing  profes- 
sions. The  profession  of  engineering  is  to- 
day, even  more  than  the  oldei-  professions,  a 
learned  profession,  and  it  is  his  pride  that  he 
has  been  able  to  assist  in  effecting  this  great 
advance. 

Dr.  Thurston  is  still  at  Cornell  University, 
Director  of  Sibley  College,  and  Professor  of 
Engineering  in  that  institution  ;  he  is  giving 
all  his  leisure,  apart  from  his  regular  duties 
and  the  calls  of  social  life,  to  putting  into 
permanent  form  facts  and  data  accumulated 
during  a  professional  life  of  exceptional  op- 
portunities, and  publishing  the  material 
which  he  has  gathered  iluring  the  last  thirty 
years.  He  has  published  about  one  volume 
a  year,  for  now,  ten  years,  and  expects  to 
to  continue,  health  permitting,  until  he 
has  accomplished  much  more  long  since 
planned. 

W.  H.  Chapman,  Portland,  Me.,  has  con- 
structed a  dynamo  and  motor  thatcan  be  run 
at  a  low  speed.  It  can  be  used  either  as  a 
dynamo  or  as  a  motor.  When  tried  recently 
it  ran  at  about  150  revolutions  a  minute. 
The  ordinary  motor  has  to  run  at  a  high 
,  speed  in  order  to  develop  power.  The  princi- 
ple involved  is  that  instead  of  havingonly  two 
magnets,  as  in  the  ordinary  machincf,  there 
are  a  large  number  of  magnets  arranged 
about  the  periphery  of  the  armature.  The 
name  of  the  machine  is  the  muitipolar-motor, 
which  itself  explains  its  construction.  It 
seems  to  us  that  we  have  beard  of  djTaamos 
like  this  before. 
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FIFTEENTH  ANNUAL  CONVENTION  OF 
THE  MARINE  ENGINEERS'  BENE- 
FICIAL ASSOCIATION. 

The  Fifteenth  Annual  Convention  was 
held  at  Charleston,  S.  C,  this  3'ear,  and 
was  one  of  the  most  successful  of  the  series. 
The  brothers  at  Charleston  spared  neither 
pains  nor  expense  to  render  the  affair  pleas- 
ant to  all,  and  it  is  the  unanimous  opinion  of 
all  that  tlie^^  did  so.  The  sessions  were  held 
at  Hibernia  Hall,  and  the  delegates  were 
welcomed  to  Charleston  by  Bro.  Maurice 
Mag'uire,  delegate  of  No.  G5,  Charleston,  as 
follows: 

"Mr.  President  and  Brother  Representatives  of 
the  National  Marine  Engineers'  Benevolent  Associa- 
tion: As  president  and  representative  of  No.  65  of 
Charleston,  it  becomes  my  duty  to  welcome  you  to 
tlie  City  by  the  Sea,  which  I  do  with  all  my  heart. 
The  National  Association  has  hoaored  our  dear  old 
city  by  holding  tlieir  convention  here.  Words  can- 
not express  the  joy  we  feel  at  meeting  you.  I  am 
confident  that  our  deliberation  will  be  harmonious 
and  I  sincerely  trust  that  you  may  enjoy  your  visit 
and  make  yourself  at  home.  For  I  can  assure  you, 
brothers,  that  our  hearts  and  homes  are  opened  to 
you.  We  esteem  it  a  proud  privilege  to  have  you 
our  guests,  and  now  to  conclude  allow  me  the  honor 
of  introducing  to  you  the  Hon.  George  D.  Bryan, 
the  Mayor  of  our  dear  old  city." 

After  the  Mayor's  remarks  Ambrose  L. 
Bo.yes,  National  President  M.  E.  B.  A.,  re- 
sponded in  fitting  terms,  saying  among 
other  things: 

"In  looking  over  statistics  I  find  that  there  have 
been  in  the  State  of  New  York  alone,  since  1881,  9,247 
strikes  ordered,  8,716  of  which  were  by  labor  organ- 
izations. These  strikes  involved  9,347  establish- 
ments, 4,717  of  which  were  closed  for  an  average 
period  of  fifteen  days.  Of  the  total  number  of 
strikes  4,720  succeeded,  759  partly^succeeded,  and 
3,759  failed.  The  total  loss  to  employees  aggre- 
gated $8,581,784,  and  that  of  employers,  |o, 906,421. 
The  sum  of  $726,636  was  raised  by  labor  organiza- 
tions to  aid  strikers.  In  these  strikes  376,584  em- 
ployees were  involved,  and  the  places  of  24,889 
strikers  were  taken  by  new  employees,  of  whom 
4,581  were  brought  from  other  places;  1,528  lock- 
outs were  ordered  in  the  same  period,  closing  an 
equal  number  of  establishments.  Of  these  180  only 
succeeded,  137  were  partly  successful,  and  1,090 
failed  entirely;  the  loss  to  employees  was  $3,150,123, 
and  to  employers  $845,262;  .$396,320  was  raised  to 
support  the  locked-out  employees.  Of  the  total  num- 
ber of  strikes  occurring  during  this  period,  3,410 
were  owing  to  demands  for  increased  wages,  while 
2,993  for  a  reduction  in  the  hours  of  labor.  Of  this 
latter  number,  1,752  occun-ed  in  the  tobacco  trade 
alone. 

"  With  these  facts  before  us,  it  seems  to  me  that 
we  have  material  for  serious  consideration.  Capital 
and  labor  must  go  hand  in  hand,  to  succeed  in  the 
great  struggle  for  existence  and  subsistence.  No 
stand  and  deliver  policy  will  ever  succeed  by  either 
side.  Labor  is  a  marketable  commodity  and  will 
command  its  price  according  to  its  quality  and  quan- 
tity, and  if  the  employer  studies  hislJown  interests, 
as  is  natural,  he  will  secure  the  best  in  the  market 
and  upon  the  best  terms.  As  marine  engineers  we 
mean  to  put  upon  the  market  the  very  best  material, 
and  improve  upon  it  from  time  to  time,  that  those 
who  purchase  may  get  full  value  for  their  money. 

"  I  deny  any  assertion  as  to  our  being  a  labor  or- 
ganization, in  the  general  acceptance  of  the  term. 
But  I  at  the  same  time  claim  that  we  are  a  protective 
organization  ;  protective  to  ourselves  and  protective 
to  our  employers,  and  protective  to  the  public  at 
large  ;  for  in  our  hands  are  placed  millions  of  val- 
uable property  and  millions  of  valuable  lives.  Daily 
we  seek  by  our  organization  to  qualify  ourselves  for 
the  purpose  of  filling  all  the  requirements  of  our 
position,  and  all  we  ask  at' the  hands  of  the  employ- 
ers and  the  public  is  justice,  as  vve  deserve  it — no 
more,  no  less." 

After  the  foregoing  speeches,  representa- 
tives George  Uhler,  of  New  York,  J.  H. 
Mittendorf,  of  Baltimore,  and  J.  J.  Quisle}', 
of  Boston,  were  appointed  a  committee  on 
credentials,  who  subsequently  reported  the 
following  delegates  as  entitled  to  seats :  J. 
H.  Galwey,  D.  C.  Martin,  G.  R.  Congdon, 
C.  1.  Coon,  Robt.  G.  Davis,  Jno.  H.  Adams, 
J.  H.  Mittendorf,  J.  H.  Reid,  E.  A.  Tucker, 
Philip  Phinn,  Maurice  Maguire,  J.  J.  Harri- 
son, Geo.  W.  Rou.se,  J.  J.  Quigley,  Walter 
F.  Von  Guying,  Jno.  P.  Fiannery,  Geo.  P. 
Wilson,  J.  B.  Wood,  J.  Geo.  Hermes,  J.  H. 
Harris,  M.  T.  Coghlan,  Jno.  C.  Drew, 
Joseph  Brooks,  T.  C.  Little,  Robt.  H.  Jones, 
W.  E.  Masters,  Andrew  M.  Lester,  John  F. 
Dowd,  C.  M.  Stoddard,  F.  D.  Cook,  George 
Uhler,  James  T,  Godwin.  The  proceedings 
were  then  opened  and  Mr.  George  McMaster 
was  appointed  national  conductor,  Maurice 
Maguire  doorkeeper,  Geo.  R.  Congdon  as- 
sistant secretary,  and  Geo,  W,  Rouse  chap- 


lain. All  the  officers  were  present.  After  a 
few  remarks  from  the  Chair,  relative  to  the 
work  of  the  Association,  a  resolution  was 
passed  fixing  tlie  hours  of  se.ssion  from 
9  A.  M.  until  2  p.  M.  daily.  The  following 
cablegram  from  A.  R.  Leaske,  secretary  of 
the  British  Union  of  Engineers  of  London, 
was  received : 

"  The  British  Marine  Engineers  send  kindest  re- 
gards to  iheir  American  brethren." 

This  was  replied  to  by  President  Boyes. 

The  second  day's  proceedings  were  opened 
at  9  o'clock,  and  the  Convention  got  right 
down  to  business.  The  various  committees 
appointed  were  as  follows  : 

On  Secret  Work— J.  H.  Reid,  T.  F.  Dowd,  P.  F. 
Wilson.  Expense  of  Officers — D.  C.  Martin,  W.  F. 
Von  Guysling,  J.  J.  Hermes.  Per  Capita  Tax — J.  J. 
Quigley,  T.  C.  Little,  John  P.  Fiannery.  Appeals — 
Fred  "D.  Cook,  J.  T.  Godwin,  G.  R.  Congdon. 
Auditing  Committee— C.  M.  Stoddard,  E.  W.  Tuck- 
er, James  Brooks.  Constitution — A.  M.  Lester,  C. 
H.  Stoddard,  R.  H.  Jones.  Statistics — George  Uli- 
ler,  John  Durr,  M.  T.  Coghlan.  Legislation — George 
P.  Wilson,  J.  P.  Fiannery,  J.  J.  Quigley,  D.  C.  Mar- 
tin, James  H.  Reid.  Finance— F.  D.  Luke,  W.  F. 
Von  Guysling,  M.  Maguire.  Walter  E.  Masters. 
Boilers  and  Machines — John  H.  Adams,  John  Durr, 
J.  B.  Wood. 

After  the  appointments  President  Boyes' 
annual  report  was  read,  giving  succinctly 
the  history  of  his  administration.  There 
were  also  read  the  reports  of  the  past  presi- 
dent and  vice-president. 

The  reports  of  the  various  sub-organiza- 
tions were  then  read.  These  reports  showed 
that  the  membership  is  largely  increased, 
and,  financially  and  othei'wise,  the  various 
organizations  are  being  developed. 

The  following  resolution  was  adopted: 

Resolved,  That  this  Association  hold 
memorial  services,  commencing  12  m.  on 
Thursday,  the  23d  inst.,  which  the  public  is 
invited  to  attend. 

The  deceased  members  were  F.  W. 
Whitehouse,  J.  E.  C,  Kinsland,  James  Mar- 
choa,  C.  W.  Bilderback. 

The  excursion  around  the  harbor  and  to 
points  of  interest  tendered  the  visiting  dele- 
gates was  greatl}'  enjoj'ed  by  them,  but  the 
crowning  feature  of  the  civic  part  of  the  Con- 
vention was  the  banquet  given  to  the  dele- 
gates by  No.  65  M.  E.  A.,  Charleston.  This 
was  reallj'  a  inagnificent  affair,  and  was 
characterized  b^^  the  usual  features  of  such 
occasions.  The  sjDeeches  were  numerous  and 
well  considered,  and  not  a  thump  or  pound 
was  heard.  Nobody  got  hot  and  everybody' 
followed  full  stroke.  Plenty  of  steam  was 
made  and  everyone  had  a  good  time  which 
will  long  be  held  in  remembrance.  The 
toasts  and  speeches  cannot  be  recorded  here, 
but  the  banquet  was  a  great  success  in  every 
respect.  The  following  gentlemen  composed 
the  committee  of  arrangements:  John  A. 
Quinlivan,  chairman;  Herbert  W.  Sassard, 
Maurice  Maguire,  John  O.  Moisson,  Alex- 
ander W^ilson,  John  Doig,  John  Jones. 

DECISIVE  ACTION. 

Owing  to  the  great  length  of  the  sessions, 
and  the  varied  character  of  them  as  regards 
proceedings,  it  is  impossible  for  us  to  do 
more  than  present  a  summary,  leaving  the 
brothei's  to  find  the  details  in  the  oliicial 
Journal  of  Proceedings,  published  b}'  the 
Association.  The  order  of  exercises  on 
Thursday,  Jan.  23,  embraced  the  following: 

Hesolved,  While  our  Convention  has  oeen  in  session 
in  this,  one  of  the  great  and  progressive  cities  by  the 
sea,  and  in  the  Palmetto  State  of  the  United  States 
of  America,  we  duly  appreciate  the  honor  accorded 
us, and  general  good  will  and  bountiful  hospitality  of 
the  brothers  to  the  representatives  and  visiting  bro- 
thers of  this  Convention  of  the  Marine  Engineers' 
organization,  and  that  we  are  especially  thankful  for 
the  personal  efforts  of  the  members  who  contributed 
to  our  entertainment  and  instruction  while  here. 

The  memorial  exercises  in  honor  of  de- 
ceased brothers  was  a  fitting  tribute  to  their 
memoiy,  and  after  praj'er  b}'  the  Rev.  C.  E. 
Chichester,  D.  D.,  chaplain  of  the  Sailors' 
Bethel  in  Charleston,  addresses  were  deliver- 
ed by  Messrs.  Geo.  P.  Wilson,  P.  N.  P., 
James  H.  Reid,  P.  N.  P.,  D.  D.  Martin,  W. 
V.  P.,  James  Henry  Harris,  N.  S.,  John  H. 
Galwej^  N.  T.,  and  Representatives  George 
Uhler,  R.  G.  Davis,  George  R  Congdon, 
Jos.  Brooks,  E,  W,  Tucker,  Thomas  R. 


Do\Cd,  J.  J.  Quigle.y,  Maurice  Maguire,  W. 
E.  Masters,  and  Geo.  W.  Rouse. 

Later  in  the  day  the  business  of  the  con- 
vention was  resumed,  and  it  was  resolved  to 
make 

THE    OFFICE    OF     NATIONAL    PRESIDENT  A 
SALARIED  ONE. 

This  was  done,  and  Bro.  John  H.  Galwe}', 
Detroit,  formerly  National  Treasurer,  is  the 
President-elect  for  1890,  and  will  devote  his 
whole  time  to  it.  In  our  opinion  no  better 
choice  could  have  been  made  for  the  interests 
of  the  Order  at  large,  and  in  saying  this  we 
areb,y  no  means  unmindful  ot  l  he  good  (quali- 
ties of  other  candidates  who  had  strong 
claims  to  the  consideration  of  brothers. 
National  President  Galwey  has  a  great  ad- 
vantage in  his  central  location,  for,  living  in 
Detroit,  he  is  the  center  of  a  great  circle, and 
can  reach  localities  on  all  sides  of  him  much 
more  readily  than  an  officer  on  the  Eastern 
seaboard.  Moreover  "turn  about  is  fair 
play."  Three  National  Presidents  and  one 
National  Vice-President  have  been  elected 
from  the  Eastern  coast  in  three  consecutive 
years,  and  it  is  only  right  that  Western 
brothers  should  have  a  sitting.  National 
President  Galwey  is  not  a  vvhoop-'em-up 
man,  nor  much  on  the  hurrah,  but  he  is  a 
very  solid  worker,  and  a  reliable,  conserva- 
tive standard  bearer,  who  will  held  the  flag 
of  M.  E.  B.  A.  high  up.  He  is  above  any 
petty  prejudices  or  sill}'  spites,  and  will  fill 
the  office  conscientiou.sl}'  and  creditably'.  In 
witness  hereof  is  our  hand.  The  President's 
salary  is  $2,000  per  year. 


National  President  Galwey  has  oui- sincere 
congratulations  personally,  and  good  wishes 
for  the  success  of  his  reign.  Let  him  com- 
mand us,  and  we  will  do  all  we  can  to  serve 
him  and  the  Order  at  large.  The  officers 
elect  are: 

National  President,  J.  H.  Galwey.  of 
Detroit. 

National  Vice-President,  E.  W,  Tucker, 
of  San  Francisco. 

National  Secretary,  James  Henr\^  Harris, 
of  St.  Louis. 

National  Treasurer,  George  H.  Uhler,  of 
New  York. 

Brother  Tucker  it  has  never  been  our 
good  fortune  to  meet,  but  he  has  our  good 
wishes  and  co-operation.  Brother  Jas.  H. 
Hari'is  knows  us  already;  same  to  him. 
Brother  Geo.  H.  Uhler  ditto.  The  delegates 
could  not  have  picked  out  a  better  man  for  the 
office. 

The  next  convention  will  be  held  in  Wash- 
ington, D.  C.,and  it  is  safe  to  siiy  will  be 
one  of  the  largest  and  most  enthusiastic  ever 
held.  It  will  be  very  hard  to  beat  this  one 
just  held  at  Charleston.  The  brothers  of 
the  Palmetto  City  have  certainly  outdone 
themselves  in  their  achievements. 

A  DOWNEAST  paper  which  directs  atten- 
tion to  its  articles  on  engineering,  and  boasts 
of  "a  mechanical  laboratory  "  (by  which  it 
means  a  small  machine  .shop),  says  :  "  Mo- 
mentum is  a  word  used  to  express  the  quan- 
tity of  motion  in  a  moving  body,"  etc.,  etc. 

It  is,  eh  ?  Well,  how  do  you  express  the 
quantity  of  motion?  Is  it  by  pounds,  quarts, 
feet,  or  inches?  What  is  a  foot-pound  of 
motion?  Momentum  used  to  mean  the  force 
of  a  body  in  motion  once,  and  we  don't  think 
any  better  definition  has  been  found  since. 

The  same  article  refers  to  Prof.  Richards, 
of  Yale,  inventor  of  the  Richards  Indicator, 
as  though  he  was  contemporaneous  with 
Watt.  "  In  the  days  of  Richards,"  "  Since 
the  da}'  of  Richards,"  etc.  Richards'  da}' 
is  the  present  day,  yonne-  friend. 

Pistons  are  still  maile  upon_  the  wholly 
erroneous  view  that  it  requires  a  solid  chunk 
of  iron  in  the  cylinder  to  receive  the  force  of 
the  steam.  These  pistons  are  supplied  with 
various  sorts  of  togglejoint  rigs  to  get  all 
the  pressure  possible  on  the  packing  rings. 
The  man  who  buys  the  coal  has  to  pay  for 
this  foolishness. 


THE  ENGINEER. 


as 


IN  HARD  LUCK. 

"I  WRITE  to  give  you  an  account  of  the 
troubles  I  have  had  dui-iny  the  two  voyages 
I  have  been  in  this  siiip.  At  the  beginning- 
of  last  voyag-e,  befor-e  we  g'ot  into  the 
ChaiHiel  from  Cardiff,  liie  vacuum  fell,  and 
with  tiie  arrang-ement  of  pumps  we  liad  to 
disconnect  everything-  before  we  could  look 
at  the  valves.  Thing-s  went  fairly  well 
ag-ain  until  in  the  Red  Sea,  when  the  h.p. 
slide  kept  seizing,  vvhicli  beat  the  liner  out 
in  eccentric  sheave,  and  burst  the  side  oul 
of  the  eccentric,  so,  of  course,  we  had  to 
stop  and  pin  the  liner  on  the  strap.  The 
next  thing-  we  did  was  at  Zanzibar,  when  we 
drew  all  the  tubes  out  of  (he  condenser  and 
g-ot  nine  buckets  of  soUd  grease  out  of 
it.  After  leaving-  Zanzibar  we  could  get 
twenty-live  inches  of  vacuum,  which  before 
was  impossible.  Two  or  three  days  after 
leaving-  Zanzibar,  the  bolts  broke  in  afUn- 
tunnel  coupling-.  We  stopped  and  put  a 
new  set  in,  but  these  broke  before  we  had 
run  two  hours,  so  we  fitted  drivers  or  bolts 
to  act  as  drivers,  which  would  do  to  drive 
the  ship  as  long-  as  she  went  ahead. 

On  our  way  to  Bushrah  I  told  the  captain 
not  to  g-o  astern,  but  in  spite  of  this  he  did 
so,  for  he  rung  the  teleg-raph  and  we  were 
forced  to  obey ;  the  (consequence  was  that 
the  couplings  parted  and  the  leng-th  of 
shafting-  next  the  engine  went  round  a  coup- 
ling- bolt  like  an  eccentric,  bent  one  length 
of  shaft,  and  broke  the  cap  of  plummer 
block  and  tunnel  top.  He  said  his  reason 
for  g'oing-  astern  was  that  he  was  g-oing- 
ashore,  and  was  forced  to.  Now,  he  knew 
how  we  were  placed,  and  he  had  plenty'  of 
room  to  g-o  or  keep  farther  out.  On  ex- 
amination we  found  the  bush  worn  down  to 
only  one-sixteenth  of  an  inch  thick  on  bottom. 
Well,  this  bush  was  cut  out  and  a  new  one 
cast  and  refined  at  Bushrah,  where  we  also 
put  spare  tail  and  shaft  in  with  new  brush. 

We  ran  home  without  the  after  plummer 
block,  there  being-  keys  sunk  in  the  flanges 
of  the  two  after  coupling's  with  a  wroug-ht- 
iron  band  round,  and  in  this  way  we  ran 
safely  to  Cardiff.  While  there,  we  had  new 
tail  end  shaft,  bush  relined,  new  ends  put  on 
top  and  bottom  end  bolts,  new  end  on  con- 
necting rod  (h.p.),  two  pair  new  top  end, 
and  one  pair  of  bottom  end  brasses.  The 
piston  rods  had  humps  on  them,  but  the 
superintendent  would  not  have  them  taken 
out,  nor  the  cylinders  bored  out,  which  were 
over  one-quarter  of  an  inch  oval,  nor  would 
he  have  new  bushes  put  into  stuffing--boxes, 
nor  a  new  g-land  for  the  h.p.  one,  that  was 
in  pieces,  for  all'the}^  were  a  quarter  of  an 
inch  larg-er  in  diameter;  water  had  to  be 
run  on  the  outside  of  the  crosshead  shoes  to 
keep  them  cool,  as  the  pipes  in  the  columns 
were  blocked,  and  even  if  they  were  clear 
there  were  no  pipes  to  lead  water  to  them. 
Also  at  Cardiff  I  was  told  to  compress  the 
safety  valves  five  pounds  extra,  mind  you. — 
boilers  twelve  years  old,  at  a  pressure  of 
seventy-five  pounds  now. 

Some  time  ago  the  crowns  had  been  down. 
They  had  been  straightened  and  the  combus- 
tion-chamber back  put  in  three  pieces;  well, 
the  bottom  of  the  third  plate,  or  more  cor- 
rectly, the  seam  joining-  the  second  and  third 
plate,  counting-  from  top,  had  been  that 
much  pared  and  caulked  that  there  was 
very  little  metal  left  to  tighten  the  seam,  and 
at  the  end  of  a  voyag-e  there  was  alwaj-s 
about  a  week's  work  for  two  out  of  the  six 
men,  including-  donkey  man.  The  salt  would 
accumulate  to  the  top  of  furnace  bridg-e  solid 
in  a  voyage — 1  mean  to  say  in  a  run  from 
here  to  Singapore — and  the  bi'idge,  bridge- 
plate,  and  bars  have  all  to  come  out  before 
the  salt  can  be  got  at. 

On  leaving-  CardilT  this  voyag-e,  we  just 
got  outside  when  the  knocking-  of  the  h.p. 
top  end  was  so  heavy  we  had  to  stop  and 
take  bottom  brass  out  and  chip  three-six- 
teenths of  an  inch  oil:  its  edg-es  before  we 
could  go  on.  On  the  way  to  Constantinople 
the  turning-  gear  wheel  fastening  bolts  were 
dropping  out,  and  we  had  to  stop  and  put 
them  in;  this  wheel  having  been  put  on  at 


Cardiff.  At  Constantinople  new  tightening 
screws  liad  to  be  made  foi-  both  sides,  and 
the  windlass  r-epaired.  After  leaving 
Batoum,  and  on  the  vva}'  to  Suigapore,  the 
sailors,  in  cleaning  No.  I  winch  port  side 
cylindei-,  knocked  a  hole  in  it,  so  we  had  to 
rei)lace  it  with  a  new  one  on  board.  In  the 
Indian  Ocean,  going  out,  the  steering  gear 
chains  of  steering  wheel  kept  slipfjiiig  off 
gipsy,  and  in  going-  thi-ough  tiie  canal  No.  2 
winch  starboard  cylinder  blew  through  bot- 
tom of  steam  chest  (thi-ougli  walls),  tlie  hole 
having  rusted  tbr-ougli. 

In  entering  the  Port  of  Cebu,  Philippine 
Islands,  the  captain  mistook  the  baml)oo 
sticks  in  the  water  and  went  too  much  to  the 
i-igiit,  and  before  they  knew  what  they  were 
doing  ran  upon  a  coral  r-eef,  and  he  blamed 
me  for  not  stopping  the  engines  or  reversing 
them  ([uickiy  enough,  whicli  was  all  non- 
sense, as  we  wei-e  on  the  reef  before  he  rang 
the  telegraph  bell,  and  we  had  then  four- 
teen complete  turns  to  make  with  a  hand- 
wheel  befoi-e  she  was  reversed,  and  he  said 
we  were  four  minutes  before  the  engines 
went  astern,  which  was  not  correct. 

From  Singapore  we  went  to  Kar-Sirchang 
anu  lightened,  then  towed  a  bark  up  Bang- 
kok river  and  discharged  our  petroleum. 
We  then  went  up  to  Cebu,  and  on  going 
thei-e,  we  bi-oke  the  wr'ought-iron  neck  of 
the  starboard  feed  pump.  No.  2  winch 
cylinder  was  patched,  gipsy  (new)  wheel 
put  on  steering  gear.  No.  2  winch  stop 
valve,  new  neck  for  feed  pump,  and  bolt  for 
l.p.  shoe  for  top  end  on  arrival  at  Suiga- 
pore, where  we  remained  over  two  da^'s. 
The  captain  said  the  winch  must  be  done 
now,  as  he  would  and  could  not  go  through 
the  canal  in  the  condition  the  winch  was  in, 
and  besides,  he  said  we  cannot  stop  the  winch 
with  that  broken  stop  valve,  which  on  ex- 
amination had  the  metal  cracked  where  the 
brass  seat  fits  in. 

All  went  well  until  we  got  into  the  canal, 
when  the  starboard  boiler  check  valve  joint 
blew  out ;  we  went  on  with  the  port  boiler, 
as  we  could  not  keep  water  in  the  starboard, 
and  on  the  ship  stopping  at  Ismalia,  we 
worked  all  night,  put  a  larger  plate  between 
outside  plate  of  boiler  and  check  valve  to 
cover  the  hole  in  corroded  plate.This  was  held 
until  we  got  to  Port  Said,  when  being  afraid 
it  would  not  stand  for  any  length  of  time, 
as  there  was  salt  oozing  out  of  the  red  lead, 
and  for  the  benefit  of  the  ship,  fearing-  it 
might  blov\^  out  at  sea,  we  had  a  job  made  of 
it  by  Mr.  Dowree,  of  Port  Said,  who  put  a 
plate  each  side  and  riveted  tluwigh,  steel 
bolts  securing  the  internal  pipe,  through  the 
three  thicknesses  and  through  the  check 
valve  flange.  This  detained  us  two  days, 
and  we  went  on  again  onl^-  to  have  another 
mishap,  which  occurred  at  5:52  a.  m.  on  the 
31st  October,  the  cause  being  the  breakage 
of  the  two  top  end  bolts  of  the  low-pressure 
engine,  and  the  first  and  only  notice  we  re- 
ceived was  a  heavy  thud,  and  the  engines 
stopped  dead,  the  crank  of  the  1.  p.  engine 
being  near  the  top  center.  On  examination 
below  we  found  the  top  brass  of  crosshead 
atwist  on  pin,  with  its  flange  crushed  some- 
what, and  the  brass  jammed  between  the 
forced  up  broken  gland  and  connecting-  rod 
pin ;  the  bottom  brass  had  followed  the 
keep,  and  was  fast  at  an  angle  of  about 
forty-five  or  sixt^'  degrees  to  the  starboard 
guide,  and  what  we  most  particularly  noticed 
were  the  two  top  end  nuts  with  guard-rings, 
and  the  broken  pieces  of  bolt  all  intact  in 
the  cap,  so  this  proved  we  never  had  warn- 
ing- by  the  dropping-  out  of  nut  off  cap,  with 
its  piece  of  broken  bolt.  On  fui  ther  exami- 
nation, we  found  on  the  top  the  1.  p.  cylin- 
der-cover flange  completely  olT  cover,  and 
most  of  the  studs  bi-oken.  The  next  job  was 
to  get  one  engine  away,  so  the  piston  tail  rod 
was  swung,  and  the  connecting  rod  discon- 
nected and  taken  out.  Richardsons',  of 
Hartlepool,  engines  are  somewhat  awkward 
in  having  the  slide  chest  covers  all  in  one. 
After  trying  a  false  cover  of  Muntz's  metal 
twice  over  the  h.  p.  valve  chest,  I  found  it 
would  not  keep  tight,  and  in  the  hurry  at 


the  time  we  resolved  to  cut  away  part  of  the 
cover  for  exliaust  and  joint  the  rest,  which 
was  accordingly  done.  By  tliis  time  it  was 
dai-k,  and  t|ie  captain  w:is  burning  lights  to 
attr-act  steamers  going-  our  way,  viz,, 
towards  (iibraltar.  At  last  a  steamer  hove 
to,  called  the  '  Vindalana  ' ;  at  the  same 
time,  after  a  deal  of  trouble,  the  h.  p.  engine 
was  got  awa^',  but  the  foi-ce  of  the  ex- 
haust steam  burst  the  canvas  at  the 
base  of  our  wooden  exhaust  pipe,  the 
hot  water  showered  upoti  us,  and  the 
only  waj'  to  get  on  deck  was  through 
the  stoke  hold,  as  the  engine-room,  too, 
b(!low  the  cylniders,  was  full  of  sl<'airi ;  be- 
sides this,  the  steam  was  walking  l>ack  and 
the  water  lowering  out  of  our  two  Ijoilers, 
and  we  had  ordy  cold  to  supply  them  with, 
by  the  engine-ioom  doid<ey  engine.  Being 
influenced  by  the  captain  and  my  oilier  two 
engineers,  that  if  we  could  not  manage  to  go 
on,  we  should  have  the  above  steamer  to  tow 
us,  after  steaming  over  twenty  minutes,  and 
seeing  the  state  of  engine-room,  and  steam 
going  back,  1  consented,  so  we  stop|)ed  the 
eiigiuf!,  and  were  taken  in  tow,  and  reached 
Algiers  on  1st  November,  at  :{  P.  ii. 

Since  we  have  been  in  here  we  have  found 
the  bottom  stuffing  box  burst  inside,  and  in 
taking  the  piston  oft'  in  t  he  shop  it  Imrst. — 
Engineers''  Gazette. 

[Where  is  the  ship  now,  after  all  this? — 
Eds.  Engineer.] 

steam' Tackets. 

The  steam  jacket  is  as  old  as  the  days  of 
Watt,  and  yet  its  action  is  not  univei*sally 
understood.  This  action  forms  pa  it  of  the 
true  theory  of  the  steam  engine  which  has 
3  et  to  be  enunciated.  We  find  some  engi- 
neers claiming-  that  the  economical  value  of 
the  jacket  is  immense  ;  others  a&sert  tliat  it 
does  no  good.  It  is  not  to  be  lightly  as- 
sumed that  either  party  is  wrong.  No  doubt 
each  speaks  from  experience.  By  degrees 
it  is  being  understood  that  the  steam  engine 
is  a  very  peculiar  machine,  working  with  an 
exceptionally  delicate  tluid,  which  has  noth- 
ing in  common  with  a  permanent  gas  save 
elasticit\-,and  that  very  insignificant  changes 
in  the  conditions  under  which  it  is  made  to 
do  work  bring-  about  very  important  altera- 
tions in  the  sequence  and  even  in  tlie  charac- 
ter of  the  phenomena  going  on  within  the 
cylinder.  Thus,  as  Hirn  has  pointed  out,  it 
is  quite  possible  that  an  alteration  in  the 
proportions  of  a  c\  lindei'  may  have  as  much 
effect  as  the  presence  or  absence  of  a  jacket. 
The  old-fashioned  idea  that  a  jacket  does 
good  because  it  keeps  the  cylinder  hot  only 
traverses  a  portion  of  the  gi  ound.  It  leave's 
untouched  the  question  why  should  keeping 
the  cylinder  hot  do  good  ?  Much  condensa- 
tion goes  on  in  jackets — that  is,  if  they  are 
efflcient,  and  it  has  been  ui-ged  with  some 
force  that  if  the  steam  condensed  in  the 
jacket  had  been  passed  directly  into  the  cyl- 
inder, it  would  have  done  just  as  much  good. 
This  is  not  true,  however,  and  we  propose 
here  to  show  in  very  few  words  why  it  can- 
not be  true. 

Let  us  first  assume,  to  simplify  matters, 
that  there  is  no  lo.^is  b}-  )-adiation.  We  shall 
explain  presently  what  the  effect  of  radiation 
is.  We  shall  further  take  the  case  of  a 
single  cylinder  engine.  No  steam  is  ad- 
mitted to  the  jacket,  and  the  consumption 
of  steam  is,  under  the  conditions  of  expan- 
sion and  pressure.  2u  lbs.  per  horse  per  hour. 
Of  this  6  lbs.  are  lost  by  condensation.  Now 
let  us  turn  steam  into  the  jacket.  The  con- 
sumption in  the  cylinder  falls  to  14  lbs.  per 
horse  per  hour,  and  the  condensation  in  the 
jacket  is  2  lbs.  per  horse  per  hour.  There 
is  consequently  a  clear  saving  of  4  lbs.  per 
horse  per  hour.  To  understand  why,  we 
must  consider,  first,  what  happens  to  steam 
in  the  cylinder,  and  secondly,  what  hap- 
pens to  steam  ii.  the  jacket.  We  have  seen 
that  6  lbs,  per  hor.se  per  hour  are  con- 
densed in  the  unjacketed  cylinder.  About 
5  lbs.  of  this  will  be  condensed  dui'ing  the 
period  of  admission,  and  1  lb.  during  the 
earlier  portion    of   the  expansion  period, 
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and  it  will  be  condensed  simply  be- 
cause the  metal  of  the  cylinder  is  cool. 
But,  as  we  have  repeatedly*  explained,  an 
engine  cannot  g-o  on  playing  the  part  of  a 
condenser.  Once  it  is  fairly  at  wol-k,  it  must 
deliver  as  steam  all  the  steam  it  receives. 
It  is  true  that  it  may  get  steam  at  200  lbs. 
pressure  and  discharge  it  at  1^-  lb.  pressure, 
but  it  is  steam  all  the  same.  It  follows  that 
if  steam  is  condensed  at  the  rate  of  G  lbs.  per 
horse  per  hour  during  one  stroke,  it  will  be 
re-evaporated  at  the  same  rate  every  stroke. 
The  re-evaporation  is  the  measure  of  the 
condensation.  Let  us  now  consider  what  is 
the  work  done  by  the  boiler  and  furnace. 
The  total  steam  supply  is  30  lbs.  per  horse 
per  hour.  It  may,  under  the  conditions,  be 
assumed  that  14  lbs.  would  have  done  had 
there  been  no  condensation.  Thus,  the 
boiler  has  had  to  evaporate  G  lbs.  of  water 
more  than  was  necessary;  and  all  this  G  lbs. 
was  ultimately  discharged  as  steam  from 
the  cylinder,  although  it  was  first  condensed 
in  the  cylinder.  It  is  clear  that  it  was 
evaporated  twice  over,  once  in  the  boiler 
and  a  second  time  in  the  c^'linder;  this  sec- 
ond evaporation  taking  place  at  the  cost  of 
the  fuel  used  as  much  as  though  it  had 
occurred  in  the  boiler.  A  small  portion  of 
the  loss  is  restored,  because  the  second  boil- 
ing avva}'  takes  place  to  a  limited  extent 
while  expansion  is  going  on.  If  our  readers 
will  carry  clearly  in  their  minds  the  idea 
that  a  considerable  quantity  of  water  has 
to  be  converted  into  steam  twice  over,  they 
will  be  in  a  position  to  understand  wjiy  it  is 
that  a  jacket  may  promote  econom3\ 

Next,  let  us  suppose  that  steam  is  ad- 
mitted to  the  jacket,  and  that  the  jacket  is 
so  efficient  that  there  is  no  cylinder  conden- 
sation— an  impossible  thing,  but  admissible 
as  a  hypothesis  for  the  sake  of  argument — 
the  steam  condensed  in  the  jacket  amounts 
to  2  lbs.  per  horse  per  hour,  and  it  leaves 
the  engine  as  water,  not  as  steam;  therefore 
this  is  not  boiled  twice  over.  Two  pounds 
condensed  in  the  jacket  therefore  represent 
no  more  loss  than  1  lb.  condensed  in  the 
cylinder.  It  may  be  asked  why  re-evapora- 
tion does  not  take  place  in  the  jacket,  and 
the  answer  is  simply  that  re-evaporation 
cannot  take  place  unless  there  is  a  fall  in 
pressure;  as  there  is  no  fall  in  the  pressure, 
water  would  accumulate  in  the  jacket,  unless 
it  was  constantly  drained  off.  Broadly 
speaking,  then,  each  pound  of  steam  con- 
densed in  a  jacket  represents  a  saving  of 
2  lbs.  of  steam  condensed  in  the  c^'linder. 
This,  then,  in  a  nutshell,  is  the  reason  why 
steam-jacketing  may'  be  useful.  The  steam 
condensed  in  a  jacket  represents  one  opera- 
tion done  by  the  furnace;  the  steam  con- 
densed in  the  cy'linder  always  represents  two 
boiling  operations. 

It  is  necessary,  however,  to  bear  in  mind 
that  the  condensation  in  the  jacket  is  a 
source  of  loss.  It  is,  no  doubt,  a  very'  good 
thing  to  save  2  lbs.  of  steam  by  wasting  1  lb.; 
but  it  is  waste  all  the  same,  and  a  little  re- 
flection will  show  that  the  conditions  under 
which  the  jacket  can  be  used  with  advantage 
are  sometimes  very  delicate  indeed.  It  is 
well  known,  for  example,  that  a  jacket  on 
the  low-pressure  cylinder  of  a  triple  expan- 
sion engine  usually  represents  a  dead  loss, 
and  this  comes  about  in  the  following  way. 
We  have  said  that  all  the  steam  which  an 
engine  receives  must  be  discharged  as  steam, 
but  this  is  true  only  with  limitations.  Every 
engine  condenses  steam ;  first,  in  the  per- 
formance of  work;  secondly,  as  a  result  of 
radiation  and  conduction.  The  latter  losses 
may  indeed  be  very  heavy;  much  heavier 
than  is  commonly  believed.  The  last  cylin- 
der, then,  of  a  triple  engine,  being  unjacket- 
ed,  would  discharge  water  into  the  con- 
denser, not  perhaps  in  a  tangible  way,  but 
in  the  form  of  mist.  Most  probably  it 
would  collect  in  drops  on  the  cylinder 
walls,  be  swept  off  by  the  piston,  and 
be  blown  into  the  condenser  with  the  ex- 
haust. This  water  only  represents  one  boil- 
ing, and  a  certain  loss  of  volume.  If,  now, 
we  jacket  the  low-pressure  cylinder,  the 


drops  of  water  will  be  re-converted  into 
steam  during  the  exhaust  at  the  expense  of 
the  jacket  steam,  and  we  shall  have  two 
boilings  instead  of  one  for  this  much  of  the 
steam,  and  the  steam  so  made  will  do  no 
work,  but  go  straight  to  the  condenser.  If, 
however,  we  jacket  the  high-pressure  cylin- 
der, we  shall  have,  it  is  true,  the  woi'k  of 
evaporation  done  twice  over  on  a  part  of  the 
working  fluid;  but  the  steam  resulting  from 
the  second  boiling  will  do  work  in  the  inter- 
mediate cylinder.  In  thesame  way  a  jacket 
on  the  intermediate  cylindei-  will  produce 
steam  able  to  do  woi'k  in  the  low-pressure 
cylinder;  but  there  the  gain  stops.  In  (luad- 
ruple  expansion  engines,  again,  the  first  three 
cylinders  may  be  jacketed,  but  not  the  last, 
and  this  is  not  theory.  It  will  be  found  that 
it  is  practice  and  very  sound  practice  too. — 
London  Engineer. 

THE   DESIGN  AND  ^CONSTRUCTION  OF 
CHIMNEY  SHAFTS. 

Scaffolding — In  erecting  chimneys,  especi- 
ally large  ones,  it  becomes  a  question  of  im- 
portance from  a  pecuniary  point  of  view 
whether  the  shaft  shall  be  erected  by  exter- 
nal or  internal  scaffolding,  the  cost  of  the 
former  being  considerable,  whilst  that  of  the 
latter  is  comparatively  trifling.  In  some  cases, 
in  which  the  shaft  is  of  an  ornamental  charac- 
ter, and  where  the  cap  and  its  moulding- 
have  considerable  ovethang  and  weight,  it 
becomes  a  necessity  to  construct  the  shaft 
hy  an  external  scaffold,  but  where  the  shaft 
and  cap  are  of  plain  design  an  internal  scaf- 
fold can  well  be  employed;  in  fact,  the  great- 
er percentage  of  shafts  over  100  ft.  have 
been  erected  with  internal  scaffolds.  On  the 
other  hand,  experience  has  shown  that,  from 
an  architectural  point  of  view,  the  appear- 
ance of  the  shaft  is  much  moi-e  satisfactory 
when  it  has  been  constructed  from  an  exter- 
nal scaffold,  as  the  joints  are  much  better 
struck.  With  chimneys  of  from  250  ft.  to 
400  ft.  in  height,  it  becomes  to  a  certain  ex- 
tent impracticable  to  use  an  outside  scaf- 
fold. Any  chimney  having  a  flue  of  not  less 
than  3  ft.  diameter  can  be  constructed  with 
an  internal  scaffold.  Whether  an  internal 
or  external  scaffold  be  used,  it  should  be  so 
built  as  to  be  entirely  independent  of  the 
shaft ;  no  pulleys  should  on  any  account  be 
built  into  the  sliaft,  so  that  any  settlement 
which  may  take  place  shall  be  of  a  uniform 
character  and  not  re-acted  upon  by  the  scaf- 
fold. The  well-known  Townsend  shaft, 
Glasgow,  by  Bancroft,  was  built  by  an  inter- 
nal scaffold,  which  was  constructed  with 
continuous  x-ertical  uprights  and  bolted  to 
bearers  every^  5  ft.,  the  latter  being  built  in- 
to the  wall  and  carry  Lug  the  staging.  The 
chimney'  was  struck  by  a  gale  of  wind  while 
the  brickwork  was  gr-een,  which  caused  it  to 
sway  considerably  ;  this  brought  the  pres- 
sure of  the  whole  pile  on  the  scaffolding, 
which,  being  so  constructed  as  not  to  yield 
to  the  pressure  by  settling  dowia,  consequent- 
ly threw  the  chimney  out  of  the  perpendicu- 
lar. Rankine,  when  designing  the  West 
Cumberland  Haematite  Iron  Works  chim- 
ney, used  an  internal  scaffold,  but  took  great 
care  that  the  horizontal  timbers  or  bearers 
for  carrying  the  staging  should  be  support- 
ed wholly  by'  the  brickwork,  and  not  by  ver- 
tical posts,  as  in  the  Townsend  shaft,  which 
suffered  from  the  upper  brickwork  coming 
to  bear  upon  the  ends  of  the  horizontal  tim- 
bers and,  through  them,  to  the  vertical,  ow- 
ing to  tlie  settlement  of  the  lower  part  of 
the  chimney\  The  internal  scaffolding  used 
in  the  construction  of  the  Mechernich  chim- 
ney was  of  the  nature  of  a  shaft,  and  was 
carried  up  some  30  feet  in  advance  of  the 
brickwork  for  the  convenience  of  hauling  up 
materials  and  moving  up  the  bricklayers' 
scaffolding  as  the  brickwork  progressed. 
Inside  this  scaffold  shaft  or  framing  was  the 
bi'icklayers'  scaffolding,  which  was  fixed  to 
the  scaffold  shaft,  and  occupied  about  eight 
men  in  its  erection  for  one  hour  per  day. 
The  materials  were  raised  tlirough  the  in- 
ternal scaffolding  in  a  bucket  having  a  capa- 
city^ of  17  cubic  feet  by  a  small  locomotive 


engine  which  ran  on  a  line  of  rails  starting 
fi'om  the  bottom  of  the  shaft.  When  an  in- 
ternal scaffolding  is  arranged  to  carry  a 
frame  for  supporting  a  drum  over  which  the 
rope  runs  by  which  the  materials  are  hauled 
to  the  summit,  this  frame  should  be  moved 
to  the  opposite  side  of  the  shaft  at  each  lift- 
ing as  the  work  proceeds,  so  as  to  equalize 
the  pressure  of  hauling  on  the  shaft.  The 
holes  made  in  the  masonry  to  carry  the  frame 
should  be  filled  up  immediately  after  the 
frame  has  been  lifted.  In  America  the  usual 
practice  is  to  use  an  external  scaffold,  but  in 
the  midland  and  northern  counties  of  Eng- 
land an  inter-nal  scaffold  is  commonly  em- 
ployed. 

In  constructing  a  chimney  shaft  the 
weather  becomes  a  matter  of  very  great  im- 
portance. Severe  fi'ost  is  dangerous,  and 
will  almost  certainly  destroy  new  work  (at 
least  the  external  portions).  Therefore  un- 
der no  circumstances  should  a  shaft  of  any 
magnitude  be  constructed  during  the  winter, 
notwithstanding  what  has  latterly  been 
written  about  bricklaying  in  frosty  weather. 
The  action  of  alternations  of  frost  and  thaw 
on  brickwork  and  masonry  in  this  damp  cli- 
mate is  well  known.  If  a  shaft  is  too  lofty 
to  be  constructed  in  a  single  season,  when 
work  is  suspended  for  the  winter  the  surface 
at  the  top  should  be  carefully  covered  and 
roofed  over,  and  on  commencing  operations 
the  next  spring  a  course  or  two  of  bricks 
sliould  be  removed.  Expei'ience  has  shown 
that  when  a  chimneys  under  construction  is 
exposed  to  continuous  storms  of  wind  and 
rain  from  the  same  direction  it  is  detrimental 
in  the  extreme,  the  action  of  the  rain  being 
to  keep  the  mortar  soft  and  yielding  on  the 
weatlier  side.  If  construction  be  carried  on 
while  the  joints  are  in  such  a  condition  the 
increasing  weight  of  the  superincumbent 
mass  above  will  squeeze  the  soft  and  yield- 
ing joints  closer  together  than  those  on  the 
opposite  side,  the  result  being  a  deflected  or 
bent  shaft.  This  action  has  occurred  in  a 
number  of  cases,  the  most  striking  of  which 
is  the  lofty  shaft  at  Messrs.  Storey's  Works, 
Lancaster,  where  the  shaft  when  at  a  con- 
siderable elevation  canted  in  one  direction 
3ft.  lOMn.,  and  had  to  be  straightened  by- 
being  cut  back.  The  Townsend  shaft  of 
Glasgow  took  thi-ee  years — i.  e.,  three  sea- 
sons— to  complete,  operations  commencing 
in  June  and  finishing  in  October. 

Progress  and  Bate  of  Building. — The 
question  as  to  the  rate  at  which  a  chimney 
shaft  or  any  other  high  masonry  structure 
should  be  constructed  is  one  of  vital  import- 
ance, the  laying  down  of  any  hard  and  fast 
rules  being  impossible  on  account  of  the  vary- 
ing conditions  under  which  they  are  construct- 
ed. The  slower  a  chimney  is  built  wilhin  lim- 
its of  reason  and  economy  the  better  ;  for  it 
must  be  borne  in  mind,  that  as  the  weight 
on  the  lower  portion  is  constantly  increas- 
ing, the  liability  of  the  slipping  of  the  mass 
is  very  great  if  the  mortar  has  not  had 
proper  time  to  set.  The  rate  of  progress 
which  may  be  allowed  depends  in  a  great 
measure  on  the  following  conditions,  viz.: 
the  size  of  the  shaft,  the  effect  of  the  weather 
on  the  setting  of  the  mortar,  and  the  quality 
and  proportions  of  the  lime  or  cement  used. 
If  cement  mortar  be  used  the  rate  of  build- 
ing can  be  considerably  increased,  as  it  sets 
more  rapidly  than  lime  mortar,  and  is  also 
not  so  much  affected  by  moist  weatlier.  The 
taller  a  shaft  the  more  care  should  be  exer- 
cised in  allowing  the  mortar  to  set.  More 
shafts  have  failed  from  rapid  building  than 
from  any  other  cause  ;  the  brickwork  crack- 
ing, bulging  and  deflecting  out  of  the  per- 
pendicular m  consequence  of  the  inability  of 
the  soft  joints  below  to  carry  the  superin- 
cumbent weight  above.  In  constructing  a 
large  shaft  it  is  the  usual  practice  to  build 
the  foundation  and  pedestal  during  the  flrst 
season,  allowing  the  work  to  stand  for  the 
winter  or  si-x  months,  to  consolidate  and  set- 
tle. At  the  expiration  of  this  time  the  I'est 
of  the  work  is  completed.  The  rate  gener- 
ally followed  is  from  2  ft  to  2  ft.  6  in.  in  a 
working  day   of  ten  hours ;   this  varies 
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according-  to  the  si'/.e  and  heig-ht  of  the  shaft. 
With  the  shaft  designed  by  Professor 
Rankine  before  mentioned,  the  rate  of  build- 
ing- was  restricted  by  the  specification  to  a 
a  rate  not  exceeding-  0  ft.  vertical  height  per 
day.  This  seems  rather  hig-li,  considering- 
that  lime  mortar  was  used.  Tlie  ciiimiK^y 
cracked  immediately  after  the  admission  of 
the  hot  g-ases.  A  large  shaft  at  Barrow-in- 
Furness  was  built  at  the  rate  of  2  ft.  ;j  in. 
per  day, including-  foundations.  A  larg-e shaft 
also,  at  the  Dovercourt  Cement  Works,  was 
built  at  the  average  rate  of  1  ft.  G  m.  per 
day,  including  foundations.  The  first  shaft 
at  Messrs.  Gostling's  Works,  Northlleet, 
227  ft.  in  height, was  built  in  sixteen  weeks 
of  g-ood  weather ;  the  upper  part,  however, 
collapsed  before  it  was  quite  completed,  re- 
sulting- in  six  deaths.  The  averag-e  rate,  in- 
cluding- foundations,  was  2  ft.  5  in.  per  work- 
ing- day.  The  cause  of  collapse  was  attrib- 
uted to  the  mortar  not  setting-.  The  usual 
rate  adopted  by  the  late  Metropolitan  Board 
of  Works  is  about  10  ft.  per  week.  The  last 
354  ft.  of  the  circular  stalk  of  the  Mecher- 
nich  shaft  was  built  in  107  working-  days, 
and  during-  that  time  the  weather  was  ver3' 
unfavorable.  The  daily  rise  was  from  1.9G 
to  0.56  ft.,  according-  to  the  thickness  of  the 
walls  and  the  state  of  the  weather,  no  work- 
ing- da3'  being-  lost. — Industries. 

(Concluded.) 


TOO  MUCH  BEER. 

peculiar  methods  which 


The  peculiar  methods  which  obtain  in 
England  among-  workingmen  are  thus 
shown  by  an  American  superintendent  who 
recently  returned  from  that  country.  He 
saj's  that  he  can  hire  all  the  laboring-  men  he 
requires  at  any  time  in  London  for  fifteen 
shillings  per  week,  and  that  applicants  for 
work  are  more  numerous  then  the  demand; 
that  the  reg-ular  labor  union  price  for  skilled 
mechanics  is  but  nine  pence  an  hour,  about 
eighteen  cents  of  American  monej'.  He 
adds: 

"One  of  the  chief  reasons  why  the  work- 
ing- classes  fail  to  g-et  on  over  there  is  be- 
cause they  pay  too  much  monej'  for  beer, 
and  do  not  work  steadily  enoug-h;  that  be- 
tween American  and  English  laborers,  so 
far  as  activity  and  neat  work  is  concerned, 
there  is  really  no  comparison. 

"In  London  the  men  I  employed  came  at  6 
o'clock  in  the  morning,  but.  did  not  attempt 
to  do  anything-;  they  just  waited  around  in- 
specting- things  until  7  o'clock,  when  they 
left  for  breakfast,  and  failed  to  put  in  an  ap- 
pearance until  an  hour  later.  At  8  o'clock 
work  really  began,  and  continued  without 
intermission  for  two  hours, or  until  10  o'clock, 
when  1  was  surprised  to  hear  the  shrill  notes 
of  a  whistle,  and  to  see  all  my  force  of  laborers 
knock  off  and  g-o  to  drinking-  beer,  which 
pleasant  recreation  consumed  just  fifteen 
minutes — the  time  allowed  in  that  country 
for  that  purpose.  At  10:15  o'clock  work 
was  resumed,  and  went  on  steadil}^  enough 
until  12  o'clock  noon,  when  the  whistle 
sounded  ag-ain,  and  five  minutes  more  were 
permitted  the  men  to  drink  more  beer.  At 
five  minutes  past  12  o'clock  the  men  went  on 
with  their  work  and  continued  until  1  o'clock, 
when  dinner  was  announced,  the  full  hour 
from  that  time  to  2  p.  m.  being-  allowed  for 
the  meal.  At  2  o'clock  sharp  all  hands 
were  again  at  work  and  were  kept  at  it  until 
3:30  o'clock,  when  again  all  hands  are  'piped 
for  beer'  and  a  fifteen  minutes'  rest,  when, 
returning-  to  their  places,  the^'  woi'k  until 
5  o'clock.  At  this  time  five  minutes  more  is 
allowed  for  an  indulgence  in  the  refreshing- 
beverage,  when  work  is  again  resumed  and 
continued  until  G  o'clock,  when  it  ceases  for 
the  day,  to  be  followed  on  the  next  day  by 
the  same  routine. 

"The  breakfast  of  the  laborers  in  London 
consists  of  bread  and  beer;  dinner  of  a  chop, 
which  is  purchased  at  a  butcher's  and 
brought  to  some  place  where  it  is  cooked  for 
the  men  and  washed  down  with  huge 
draughts  of  the  panacea  of  all  ills  in  that 
ecu  itr}",  strong-  beer."  No  man  ever  got 
rich  by  drinking-  beer. 


It  is  commonly  remarked  that  the  man 
who  actually  invents  a  machine  does  not 
or-dinarily  enjoy  the  fruits  of  his  g-enius 
While  the  public  knows  of  this,  that  or  the 
other  valuabh;  invention,  by  the  name  g-iven 
it,  it  is  (luite  fr-e(|uently  the  ca.se  that  tlie 
title  by  which  the  machine  or  method  has 
beconu!  famous  is  not  the  name  of  its  j-(;al 
inventor,  or,  if  it  should  happen  to  be  such, 
it  is  rai'e  that  fut-ther  investigation  slious 
that  the  man  who  ci-eated  it  is  f-eceiving-  the 
full  share  of  the  profits  rtisultant  from  its 
sal(!  and  use.  One  reason  for  this  is  that 
inv(uitors are pi-overbially  poor  business  meti, 
and  are  apt  to  pat-t  wit  h  their  creations  foi 
a  mere  mess  of  pottage.  To  invent  is  oni; 
thing-,  to  place  the  invention  on  the  mai-ket 
to  practically'  test  its  merits  and  determine 
its  value  commercially  ([uite  another.  The 
former  requires  a  peculiar  kind  of  brain,  tlu 
latter  both  brains  and  money.  It  is 
not  always  to  the  disparagement  of  the 
owners  and  manufacturers  that  the  profits 
from  the  invention  they  sell  g-o  to  them 
rather  than  to  the  inventor  hitnself.  Thou 
sands  of  patents  are  g-ranted,  and  by  the 
medium  of  the  capitalist  are  introduced  on 
the  market  only  to  prove  total  failures,  to 
hundreds  which  are  found  of  real  value  and 
achieve  success.  To  those  who  have  the  cour- 
age and  energ-y  and  means  to  handle  a  success 
ful  invention,  as  much  credit  is  due  as  to  him 
who  created  it.  Nevertheless,  the  stoiy  of 
those  who  are  really'  entitled  to  the  profit 
and  g-loi-y  accruing-  from  the  success  of  a 
machine,  and  who  have,  by  mischance  or 
misfortune, or  by  lack  of  means  to  fig-ht,  been 
deprived  of  their  ju.st  deserts,  is  always  a 
sad  one.  The  tide  in  the  affairs  of  nien 
which,  taken  at  the  flood,  leads  on  to  fortune 
has  ebbed  away  from  them,  and  they  are 
stranded,  while  others  less  worthy  perhaps, 
sail  out  upon  it  to  a  g-olden  harbor.— iVo/-^/< 
western  Miller. 

The  embodiment  in  desig-ns  of  the  various 
opinions  held  by  builders  with  regard  to 
form  of  hull  in  relation  to  power  and  speed, 
produces  marked  differences  in  the  expendi- 
ture of  power  and  g-eneral  efficiency',  when 
the  object  aimed  at  is  the  same.  British 
builders  as  a  rule  adopt  comparatively  full 
bow  lines,  with  sections  more  or  less  of  the 
U-form.    In  many  French  built  boats  the 
waterlines  at  the  extremities  are  compara- 
tively full.    German  builders,  on  the  other 
hand,  seem  to  believe  in  extreme  fineness  of 
entrance,  and  to  secure  this  feature  have  in 
the  majority  of  cases  placed  the  g-reatest 
section  abaft  the  middle  of  the  leng-th,  giv- 
ing- to  the  boat  a  long-  foi^e-body,  with  a 
relatively  full  after-body.    The  adoption  of 
such  a  form  tends  to  reduce  the  proportions 
of  the  bow  wave  created  when  running-,  and 
to  remove  the  crest  farther  aft  along-  the 
side,  but  ag-ainst  this  crew  space  is  reduced 
and  comfort  at  sea  sacrificed.    The  differ- 
ence in  fullness  between  the  fore  and  after 
bodies  is  g-reatly  exagg-ei^ated  when  the  boat 
is  running,  as  an  alteration  of  trim  then 
takes  place,  the  bow  rising-  above  and  the 
stern  falling-  below  the  original  level.  In 
relation  to  resistance,  the  policy  of  adopting- 
an  after-body  full  in  relation  to  the  fore- 
body  is  a  doubtful  one.    Mr.  Fronde— than 
whom  no  better  authority  can  be  quoted — 
has  distinctly  stated  that  iish-shaped  bodies, 
towed  with  the  blunt  end  foremost,  experi- 
ence a  less  resistance  than  when  towed  from 
the  fine  end.    Applying-  this  statement  to 
the  type  of  vessel  under  consideration,  then 
those  \\hich  attain  extreme   speeds,  with 
relatively  full  runs,  do  so  with  an  undue  ex- 
penditure of  power;  and  it  has  also  been 
proved  that  excessive  fineness  of  fore-body 
is  not  a  desirable    quality  at    sea. — In- 
dustries. 


A  .TOURNEY  round  the  world  has  just  been 
made  by  an  attache  of  a  daily  paper,  and  it 
shows  that  with  the  present  facilities  it  can 
be  done  in  about  ^3  days,  detentions  and  all. 
This  is  a  little  over  14  miles  an  hour, and  con- 
sidering- the  long- sea  voyag:es,  is  not  bad  time. 


Sometime  ago  the  United  States  Hydro- 
f^raphic  Oirice  developed  a  new  plan  for 
studying'  ocean  currents.  The  officers  in 
charg-e  had  observed  that  a  good  many 
empty  bottles  are  dumped  over  every  day 
from  passenger  ships,  while  oi.ly  an  occa- 
sional bottle  is  thrown  from  a  sailing 
vessel  ;  but  evei-y  ship  has  empty  bot- 
tles to  throw  away,  because  .seafarijig- 
folks  are  fond  of  vai-ious  soi  ls  of  stulF  usual- 
ly stowed  in  bottles.  To  make  use  of  them 
the  hydrographic  officers  propo.sed  that  a 
slip  of  paper  be  put  in  the  bottle,  which 
should  then  be  .set  adrift.  The  slip  was  a 
blank,  as  follows  : 

Thrown  overboard  from 
 slii])  

Position  I-  f'^*  

)  Long  

Date  

Found  at 

Position  [  l'^^  

)  Long  

Date  -. . 

Directions.— The  finder  of  this  paper  will  please 
till  out  tlie  l)laiik.sand  forward  the  same  to  the  near- 
est United  .States  Consul,  or  to  the  United  .States 
HydroKiapliic  Office,  Washington,  D.  (J.,  U.  S.  A. 

Captains  of  ships  took  kindly  to  the  idea, 
and  the  old  bottles  have  been  sowed  with 
liberal  hand  on  the  oceans  of  the  earth.  The 
returns  beg-an  coming- in  in  inci  easing  num- 
bers. 

The  chief  hydrographer  is  now  arranging 
the  slips,  and  will  print  a  pamphlet  on  the 
subject.  It  is  expected  that  enough  will  be 
brought  in  to  form  the  basis  for  a  valuable 
studv  of  ocean  currents. 


This  is  from  the  North-Western  Miller: 
It  is  the  custom  of  most  publications  to  in- 
flict upon  their  readers  about  this  time  of 
the  year  a  prospectus  .setting  forth  what 
they  expect  to  do  for  tho.se  who  subscribe. 
We  have  not  done  this,  and  offer  the  above 
in  lieu  of  such  a  statement.  We  have  noth- 
ing- to  promise  except  that  we  will  give  those 
who  read  this  journal  the  best  work  we  ai-e 
capable  of,  always  tell  them  what  we  believe 
to  be  true.give  them  our  opinions  unvarnish- 
ed, to  be  taken  for  what  they  are  woi-th: 
that  we  will  stand  by  the  best  element  in  the 
trade,  the  progressive  element  and  the  ele- 
ment that  is  sincere  and  straightforward, 
and  that  we  will  be  the  evei-lasting  foe  to  all 
quacks,  humbugs,  sharks,  wolves  and  rob- 
bers, that  we  will  clamor  from  now  until 
doomsday  for  less  delay  in  transit,  a  better 
shipping  document,  and  a  union  among  mil- 
lers. Finally  tliat  we  will  do  what  we  do 
with  all  our  might  and  with  both  feet. 

Well,  neighbor,  you  seem  to  have  got  it 
all  in  just  the  same. 

  •  -♦•  •  — 

It  would  be  interesting  to  know  what 
manner  of  men  are  always  for  tinkering  the 
patent  laws.  There  doubtless  never  was 
anything-  made  by  man  that  could  not  be  im- 
proved by  some  other  man,  but  it  is  good 
sometimes  to  let  well  enough  alone,  and  it  is 
difficult  to  see  wherein  the  present  patent 
laws  could  be  improved. 

Among-  a  number  of  bills  relating  to  pat- 
ents, one  proposes  to  change  the  lifetime  of 
them  from  seventeen  to  seven  years,  and  an- 
other provides  that  any  patent  hereafter  is- 
sued may  be  canceled  by  special  act  and  the 
payment  to  the  inventor  of  not  less  than 
$50,000  nor  more  than  §100,000,  with 
authority  for  Congress  to  grant  a  further 
allowance  to  the  inventor  of  the  amount  ex- 
pended by  him  in  perfecting  his  invention. 

We  propose  a  bill  which  provides  that  the 
income  of  anv  person  tinkering  with  the  pat- 
ent laws  shall  be  pei-manently  cut  otT,  and 
he  be  confined  in  a  lunatic  asvlum  for  life. 


Before  blaming  the  gas  companies  and 
th.e  nu'ters  for  exorbitant  bills  just  examine 


the  buiners.    a  common  illuniinatini 


gas 


burner  has  a  tip  on  it  that  will  enable  not 
more  than  5'  or  10'  of  gas  to  be  burned  per 
hour.  Take  the  tip  off,  and  you  will  have  a 
llame  a  foot  high.  Without  the  tip  you  use 
50  times  the  amount  of  gas  and  have'no  bet- 
ter lig-ht. 
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TRADE  ' NOTES. 

Capt.  Jack  Haynks,  the  engineer  in  charge  of  the 
elevator  engine  at  the  Fagin  Building,  St.  Louis,  is 
one  hundred  and  two  years  old.  It  is  time  he  took 
a  rest. 

*  * 
* 

C.  W.  IjECount,  South  Norwalk,  Conn.,  has  issued 
a  new  pattern  of  his  well-known  cribbage  board, 
which  is  indispensable  to  all  students  and  lovers  of 
the  game.    Address  him  for  particulars. 

*  * 
* 

The  horse  power  of  the  '  Baltimore's '  engines, 
which  has  been  so  long  a  matter,  first  of  popular 
speculation,  tln  n  of  official  test,  and  finally  of  pre- 
cise calculation,  has  at  length  been  fully  determined. 
It  amounts  to  10,064  and  a  fraction. 

*  •* 
* 

The  keel  of  what  will  be  the  largest  sailing  vessel 
in  the  world  has  just  been  laid  in  one  of  the  shipyards 
of  the  Clyde.  She  will  be  9,600  tons,  over  350  feet 
long,  and  will  carry  on  her  five  masts  a  spread  of 
canvas  that  would  capsize  Noah's  ark. 

*  # 

* 

The  Railroad,  Telegraph  and  Steamship  Builders' 
Directory  for  1890  is  a  useful  compilation  of  business 
firms  in  the  lines  named  all  over  the  country,  and  is 
indispensable  to  buyers  and  sellers  of  goods  for  these 
trades.  It  is  published  at  18  Cortlandt  street,  New 
York. 

*  * 
* 

A[deposit  of  ozokerite  covering  about  five  thousand 
acres  has  been  discovered  in  Utah.  This  is  the 
second  deposit  of  the  curious  mineral  ever  found. 
Ozokerite  is  a  black,  wax-like  substance,  wliich, 
being  refined  by  paraffine,  produces  celusin.  In 
addition  to  being  valuable  in  the  manuacture  of 
rubber  goods  and  fine  candles,  it  is  one  of  the  best 
insulating  materials  known. 

*  * 
* 

A  Montreal  man  has  been  condemned  to  pay  the 
sum  of  $1  as  damages  for  having  called  upon  a  per- 
son in  a  factory  with  a  view  to  collecting  a  debt. 
The  court  held  tliat  the  domicile  of  the  debtor  is  the 
proper  place  at  which  to  demand  money  that  is 
owing.  It  further  declared  that  to  ask  on  the 
ftreet  for  money  that  is  due  constitutes  an  assault. 
It  would  appear  that  the  average  debtor  has  far 
more  protection  than  the  creditor. —  Toronto  Mail. 

*  * 

* 

It  is  stated  that  tlie  firm  of  Armstrong,  gunmak- 
ers,  intend  to  establish  an  immense  shipyard  here, 
and  bid,  through  Americans  interested  in  the  enter- 
prise, for  the  construction  of  the  ironclad  vessels 
which  it  IS  proposed  to  build  for  the  United  States 
navy.  The  claim  is  made  by  the  Armstrongs  that 
they  can  profitably  compete  with  tlie  American 
shipbuilders  on  their  own  ground  and  easily  com- 
mand the  American  influence  necessary  to  secure 
contracts. 

*  * 

The  projectors  of  foreign  syndicates  have  turned 
their  eyes  upon  the  lake  steamer  lines  out  of  Buf- 
falo. A  syndicate,  with  head(iuarters  in  New  York 
as  nearly  .as  can  be  ascertained,  is  said  to  have  closed 
a  bargain  for  all  tlie  vessels  owned  by  the  Red  Stack 
Line,  and  proposes  to  get  all  tlie  others  that  it  can. 

The  first  installment  of  the  money  was  to  have 
been  turned  over  Jan.  21,  but  was  not.  The  seven 
vessels  owned  by  the  Red  Stack  Line  are  valued  at 
$737,000. 

* 

The  Carbon  Iron  Works,  Pittsburg,  are  making 
steel  by  the  direct  process.  Rhode  Island  grai)hite 
was  formerly  used  to  absorb  the  impurities  of  the 
iron  ore.  The  graphite  was  a  succe.ss.  but  the  freight 
on  it  amounted  to  a  considerable  figure,  and  the 
company  looked  around  for  something  with  which  to 
replace  it.  They  experimented  with  coke  and  soon 
found  that  it  would  answer  all  pui'poses  when  treated 
with  whitewash.  When  coke  was  broken  into  small 
pieces  and  soaked  in  whitewash  all  the  impurities 
of  the  ore  were  fused  the  oxygen  of  the  iron  joined 
with  the  carbon  of  the  coke  passing  off  as  carbonic 
acid  gas,  leaving  tlie  impurities  in  such  a  shape  that 
they  could  be  easily  eliminated. 

By  thi  5  means  the  blast  furnaces  are  done  away 
with,  and  a  great  deal  of  expense  avoided.  The 
coke  has  now  been  in  use  for  over  a  year,  and  as  a 
result  the  Carbon  Works  are  turning  out  some  of 
the  finest  bridge  plates  made  in  the  United  States, 
and  steel  is  being  produced  which  is  very  low  in 
phosphorus. 

*  * 

Secretary  of  the  Navy  Tracy's  attention  has  been 
called  to  a  remarkable  letter  written  to  a  California 
newspaper  by  Commander  J.  B.  Coghlan,  command- 
ing the  'Mohican,''  U.  S.  N.,  on  the  Pacific  station,  in 
which  the  Commander  makes  a  bitter  attack  on  the 
administration  of  the  Mare  Island  Navy  Yard,  and 
especially  the  steam  engineering  department  in  that 
yard.  He  also  criticises  the  Bureau  of  Steam  En- 
gineering and  the  Engineer  Corps  in  the  Navy  in 
general.  Commander  Coghlan  accuses  the  engineers 
of  incompetency,  and  alleges  that  the  engineers  of 
the  'Iroquois'  became  drunk  every  time  they  got 
steam  up  in  the  boilers.  From  tlie  engineers  he 
turns  his  attenticn  to  the  line  officers,  the  sui'geons, 
and  the  paymasters.  He  has  something  to  say 
about  each  corps,  and  sums  up  as  follows:  "Each 
line  ofUcer  thinks  he  should  command  the  Navy, 


each  engineer  thinks  he  should,  too;  each  paymaster 
ditto,  and  each  doctor  the  same,  and  the  ordinary 
business  of  the  Navy  is  running  to  the  dogs."  It  is 
expected  that  Secretary  Tracy  will  refer  this  letter 
to  the  Judge  Advocate  General. 


Among  recent  inventions  is  a  new  process  of 
evaporation  by  which  perfectly  pure  distilled  water 
may  be  had  at  a  reasonable  cost.  This  process  is 
known  by  the  name  of  its  inventor,  Mr.  H.  T.  Yar- 
yan,  of  Toledo.  The  fluid  to  be  treated  is  fed 
through  tubes,  while  the  heat  is  applied  around 
them  by  tiie  live  steam  generated  in  the  usual 
manner.  These  tubes  are  arranged  in  a  series  of 
three,  four,  five,  or  six,  or  even  eight  cylinders  con- 
nected with  each  other,  through  which  the  fluid  cir- 
culates, surrounded,  as  above  indicated,  by  live 
steam,  which  gives  up  nearly  all  its  heat  before  it  is 
permitted  to  escape.  The  details  are  simple,  the 
tubes  and  condensation  chambers  are  easily  flushed 
and  cleaned  by  live  steam,  and  the  work  done  by 
each  set  is  called  an  "effect."  Thus  a  battery  of 
three  cylinders  produces  a  triple  effect,  one  of  five  a 
(piintuple  effect,  and  so  on.  The  machinery  for  a 
quintuple  effect  involving  five  cylinders  and  the 
necessary  tubing,  utilizes  more  heat,  or  in  other 
words  retpiires  less  fuel,  and  is  correspondingly 
economical.  Although  it  has  been  in  use  less  than 
three  years,  it  has  gone  all  over  the  world. 


The  Industrial  Journal,  of  Bangor,  Me. ,  says  this 
of  the  Maritime  Exhibition  at  Boston: 

"  The  dull  thud  with  which  the  Maritime  Exhi- 
bition has  dropped  is  a  result  to  be  regretted;  that 
an  enterprise  so  important,  and  of  such  vital  interest 
to  our  country  and  her  industries  should  come  to 
such  a  deplorable  end,  for  want  of  support.  Yet, 
such  is  the  case,  and  to-day  the  proprietors  (nomin- 
ally) and  managers  of  the  exhibition  are  $50,000  in 
debt.  They  have  been  compelled  to  go  into  insol- 
vency, and  have  been  placed  under  arrest,  pending 
process  of  law.  The  exhibition  was  a  grand  success, 
except  financially,  and  that's  what's  the  matter.  The 
expense  of  running  the  show  was  enormous. 
Another  misfortune  was,  that  much  that  was  adver- 
tised never  appeared  in  the  building,  not  so  much 
the  fault  of  the  management  as  a  curious  series  of 
disappointments. " 

[The  reason  for  this  state  of  things  was  the  wholly 
incapable  management.  The  result  proves  this  with- 
out any  argument.  Bluffing  and  puffing  does  not 
make  a  manager,  neither  does  the  adulation  of 
penny-a-liners,  like  the  writer  above  quoted,  who  is 
forever  giving  "notices "  to  some  one.] 


The  American  Yacht  Club  proposes  to  select  a  day 
during  the  coming  season  for  squadron  evolutions, 
and  the  owners  of  steam  yachts  of  recognized  yacht 
clubs  will  be  invited  to  join  in  a  drill  of  steam 
yachts  in  steam  fleet  tactics.  Prizes  will  be  award- 
ed to  the  captain,  engineer,  and  members  of  the  crew 
of  the  yacht  considered  to  be  handled  best.  This  is  a 
new  idea,  originated  by  George  W.  Hall,  Chairman 
of  the  American  Yacht  Club's  Regatta  Committee. 
It  will  no  doubt  bean  extremely  interesting  exhibi- 
tion and  will  help  to  make  the  club's  season  enjoy- 
able. It  is  expected  that  there  will  be  a  steam  yacht 
race  given  by  the  club  this  year,  althovigh  such  a 
race  is  difficult  to  arrange,  because  the  steamers  are 
apt  to  be  cruising,  and  besides,  owners  are  backward 
about  driving  their  engines  as  they  would  have  to  do 
in  a  race.  Steam  yachts  require  special  preparation 
for  a  race  and  an  overhauling  after  it.  The  officers 
of  the  American  Yacht  Club,  elected  last  week, 
were:  Commodore,  W.  H.  Starbuck,  steam  yacht 
Tiliie;  Vice-Commodore,  C.  H.  Osgood,  steam  yacht 
Narwahl;  Rear  Commodore,  F.  R.  Lawrence, 
schooner  yacht  Siren;  Secretary,  H.  A.  Taylor; 
Treasurer,  George  W.  Hall;  Fleet  Surgeon,  C.  I. 
Pardee;  Measurer,  Charles  H.  Haswell;  Trustees: 
J.  P.  Kennedy,  H.  A.  Taylor,  F.  R.  Lawrence, 
Joseph  Stickney,  Washington  E.  Connor,  Maturin 
Ballon,  and  George  W.  Hall;  Regatta  Committee: 
G.  W.  Hall,  T.  L.  Scovill,  W.  S.  Alley,  Ezra  S.  Con- 
nor, and  Howard  Wainwriglit. 

*  * 
* 

A  COMPANY  was  formed  in  Wall  street  recently  for 
the  construction  of  a  two  track  railway  tunnel  under 
the  East  River,  between  the  foot  of  Broadway, 
Brooklyn,  and  Broo  ne  street.  New  York.  The  com- 
pany is  to  be  known  as  the  East  River  Railway  Com- 
pany. On  the  17th,  the  company,  at  its  office  in  the 
Mills  building,  entered  into  a  contract  with  the  Hen- 
ning  Gravity  Tunnel  Company  by  which  it  secured 
tlie  right  to  use  the  patents  and  methods  of  the  Hen- 
ning  company  for  rapid  transit.  The  railway  com- 
pany also  contracted  to  build  a  tunnel  upon  the  Hen- 
ning  principle  in  two  years.  The  company  was  in- 
cor])orat('d  with  a  capital  of  $100,000.  Among  the 
incorporators  are  Benjamin  S.  Henning,  H.  C.  Hel- 
mer,  C.  H.  Odell,  Otto  Andreal,  Jr.,  Alexander  Cur- 
tis, and  John  C.  O'Brien, of  New  York, and  T.  A.  Pat- 
terson, of  Brooklyn,  and  C.  W.  Smith,  of  Chicago. 
It  has  organized  by  electing  Benjamin  S.  Henning, 
President,  and  George  S.  Jlorrison,  Consulting  En- 
gineer. Major  B.  S.  Henning,  in  regard  to  his  sys- 
tem, said  :  "The  system  consists  simply  of  a  tunnel 
with  sharp  inclines  at  each  end.  A  car  or  train  de- 
scending the  incline  at  one  end  gets  momentum 
enough  to  carry  it  across  the  level  portion  of  tlie  tun- 
nel and  to  a  point  on  the  opposite  incline,  where  it 
connects  automatically  with  a  cable  which  carries  it 


up  to  the  station.  The  speed  and  time  required  for 
the  crossing  are  regulated,  of  course,  by  the  depth  of 
the  tunnel  and  the  steepness  of  the  in-  line.  We  can 
make  the  trip  under  the  river  in  a  minute.  My  .sys- 
tem is  patented.  We  start  with  a  small  capital,  be- 
cause we  may  find  the  bed  of  the  river  such  that  a 
tunnel  there  would  be  impossible.  We  shall  first 
bore  through  from  four  to  ten  test  holes  at  a  dei>th 
of  150  feet  and  see  what  the  bed  of  the  river  is  con- 
structed of.  We  have  lots  of  backing,  and  we  are  go- 
ing to  succeed." 

Tugboat  captains,  who  are  alert  in  answering 
signals  of  distress  from  vessels,  and  who  have  to 
"  dicker  "  with  the  owner  of  the  relieved  veB^el  as 
to  the  compensation  to  be  allowed  them,  will  read 
with  pleasure  a  decision  handed  down  Jan.  21  by 
Judge  Addison  Brown,  in  the  United  States  CJircuit 
Court,  in  the  case  of  the  owners  of  the  tug  '  ./osej^Ti 
Lougldin '  against  the  owners  of  tlie  ferryboat  'James 
Ramsay'  of  the  College  Point  feriy.  Last  July  the 
ferryboat  ran  aground  off  College  Point,  struck  a 
hidden  rock,  and  was  badly  damaged.  The  tug 
answered  her  siirnals,  pulled  her  into  deep  water, 
and  staid  by  her  all  day  towing  her  on  her  trips. 
After  the  trouble  was  over  the  (juestion  of  compen- 
sation came  up,  and,  as  tlie  owners  of  the  '  Ramsay' 
demurred  to  the  demands  of  the  tug's  owners,  the 
latter  brought  suit  in  the  United  States  Court,  as 
much  to  get  a  judicial  decision  as  to  the  value  of 
such  services  in  time  of  danger  as  to  secure  the 
amount  demanded.  In  cancluding  his  opinion,  Judge 
Brown  makes  these  pointed  remarks: 

"It  is  of  great  importance  in  all  cases  of  danger  or 
apparent  danger  that  when  a  call  for  help  is  made 
other  boats  able  to  aid  should  repair  instantly  to  the 
place  of  danger,  and,  though  the  service"  finally 
found  necessary  may  be  comparatively  small,  the 
compensation  allowed  should  be  so  far  beyond  the 
ordinary  rates  for  daily  work  and  so  liberal  that 
there  should  never  be  the  slightest  hesitation  in^drop- 
ping  ordinary  business  and  repairing  to  the  scene  of 
danger.  The  rate  of  compei.sation  must  be  such  as 
to  secure  always  the  promptest  assistance,  and  upon 
the  above  consideration  I  award  to  the  libelant  (the 
tug  owner)  $300  and  costs,  two-thirds  of  the  award 
to  the  owners  of  tlie  tug,  and  of  the  i-emaining  one- 
third  $25  to  go  to  the  captain,  and  the  rest  to  be 
divided  among  the  crew." 


CLUB  RATES  FOR  1890. 

In  former  3'ears  we  have  made  larg-e  re- 
ductions for  clubs,  varying  in  amount  with 
the  numbers  sent.  These  rates  have  been 
lower  than  we  can  longer  afford,  and  we 
feel  that  we  cannot  continue  them  longer. 
We  hope  our  friends  will  feel  that  they 
get  $2  worth  of  value  in  each  issue,  at  least 
that  annually,  and  continue  their  favors  for 
1890.  We  have  therefore  to  announce  that 
our  rates  for  1890  are: 

Two  names,  one  of  them  new.  .$1.80  each. 

Five  names  1.70  each. 

Ten  names  1.50  each. 

This  is  the  lowest  rate  we  can  make  for  The 
Engineer  for  any  number  of  names.  We  add 
also  that  all  names  comprising  a  club  must 
be  handed  in  at  one  time;  we  cannot  extend 
the  privilege  of  joining  a  club  at  any  time 
during  the  year  to  one  or  two  persons. 

Those  who  are  willing  to  aid  our  enterprise 
to  the  extent  of  soliciting  their  friends  to 
come  in,  cati  write  the  names  on  a  separate 
sheet  and  send  them  with  the  money.  Send 
an  express  companj^'s  receipt  or  postal  notes 
in  preference  to  postal  orders.  Be  particular 
and  have  all  names  and  addresses  correct. 


RATES  AT  WHICH  WE  FURNISH  OTHER 
PAPERS  WITH  THE  ENGINEER. 

Subjoined  will  be  found  our  clubbing  rates 
with  other  papers,  the  proprietors  of  which 
make  a  reduction  in  their  rates  in  connection 
with  us. 

All  complaints  of  irregularity  m  receiving 
other  papers  should  be  made  directly  to  the 
publishers  of  them,  not  to  us. 

rublication  With 

Price  per  year.  The  Enqi.skkr' 

Railroad  Gazette  $4.20  $5.40 

Scientiflc  American                3.00  4.50 

American  MiUer                      1.00  2.75 

Manufacturer  and  Builder. ..  1.50  3.00 

American  Machinist                2.50  4.20 

London  Engineer  10.00  11.00 

ENGINEEKS'GAZETTE.London  1.50  3.50 

National  Car  Builder   1.00  2.75 

Cotton,  Wool  and  Iron   3.00  4.25 

These  rates  are  for  new  subscribers  to  the 
journals  named,  and  those  who  send  money 
thi'ough  us  will  please  state  whether  their 
subscriptions  are  new  or  a  renewal. 

Any  periodicals  not  on  this  list  will  be  fur- 
nished at  a  discount  from  regular  rates. 

John  B.  Jackbop,  Printer,  4S  Centre  St.,  New  York. 


THE  ENGINE  KH. 


ALI.   BOOKS   ADVERTISED    IN    THESE   PAGES   SOLD    BY  US.^ 


Hinrs  Inn 
Sfeam  Yach(smBn, 

A  pamphlet  of  abnut  forty  pa^'es,  full  of  iiiforina- 
tion  for  owners  and  engineers,  by 

E.  E.  ROBERTS, 

author  of  Useful  Hints  on  Steam,"  and  inventor 
of  the 

ROBERTS  SAFETY  WATER-TUBE  BOILER. 

SENT  FKKIC  ON  RECKII'T  OF  TWO-CICNT  HTAMl'. 

Address 

E.  ti.  KOIIKKTS, 

107  Liberty  St.,  New  York. 

OCEAN     MARINE  ENGINEERS' 
BENEFICIAL  ASSOCIATION, 
No.  69,  N.  Y. 
HALL,  ISJ)  BOWEKY, 
ineetM   pvery   Wed iieMday    Evening  at 
7.30.    Vikillngr  Iti-otlicrs  witli  Creden- 
IImIn  <'<>i-diall}  invited. 
GEO  UHLER,  Sec'y  J.  GEO.  HORMES,  Prest. 


ICATZENSTEIN'9 

Self-Acting  Metal  Packing, 

For  Piston  Rods,  Valr* 

Stems,  etc. 
Of  every  description. 
For  Steam  Engines,  h»- 
comotives.  Pumps,  Ac. 

Adopted  and  in  U8« 
by  the  principal  Iron 
Works  and  Steamship 
Companies  within  tho 
last  10  years  in  this  and 
Foreign  Conntries.  For 
fall  particulars  and  re- 
ferences, address, 

I.  XATZEHSTSIH  *  00. 

33?  West  St., 

IVew  Yorli. 


HORACE  SEE, 

Engineer  au<l  Niival  Architect, 

(Consulting,  Constructing,  and  Expert) 

Number  I  Broadway,  New  York. 


January  2:i,  lH!tO. 
HEALED  PROPOSALS  w ill  IxMcceived 
iC)  at  the  office  of  the  Super  vii-iiiK  Arclii- 
tect,  Treasuiy  Depju  trncnt,  VV'asliiiiKtoii, 
I).  C.,  until  2  o'clock  i'.  M  ,  on  tlio  2Htii  day 
of  February,  1890,  for  all  the  luhor  and 
materials  re<[uired  to  complete  the  ap- 
proaches to  the  U.  S.  Post  Office,  Court 
Mouse,  etc.,  building  at 

WICHITA,  KANSAS, 

in  accordance  with  the  drawing  and  speci- 
lication,  copies  of  which  may  be  had  on 
ai)plication  at  this  office  or  the  office  of 
the  Superintendent. 

Each  bid  must  be  accompanied  by  a  cer- 
titied  check  for  $100. 

The  Department  will  reject  all  bids  re- 
ceived after  the  time  fixed  for  opening  the 
same;  also  bids  which  do  not  comi)ly 
strictly  with  all  the  requirements  of  this 
invitation. 

James  H.  Windrim, 

Sujiervisiiig  Architect. 


RICHARD  DUDGEON, 

No.  24  Columbia  Street,  New  York, 

Maker  and  Patentee  of 

Improved  Hydraulic  Jacks 

Punches,  Roller  Tube  Expanders,  and  Direct  Actln 
Steam  Hammers.  .Tacks  for  I'rcssinK  on  Car  Wheel 
or  Crank  I'lns.  made  to  (ir<k>r.  Comnumtcatlons  by 
letter  will  receive  prompt  attention. 


THE  PRATT  &  WHITNEY  CO., 

MANUFACTURERS  UF  MACHINE  TOOLS 

For  Railway  and  General  Machine  Shops. 

COMPRISING 

Lathes;  Planers;  Cm-nigating  Machines  for  Grooving  Chilled  Grinding  Rolls  for  Flouring  MiUs; 
Drilling  Machines  (Horizontal  and  Vertical);  Screw  Machines;  Milling  Machines; 
Cutter  and  Twist-Drill  Ch-inding  Machines,  Turret  Head  Chucking, 
Bolt- Gutting,  Forging  and  Finishing  Machinery;  Nut- 
Tapping  and  Gutting  Off  Machines;  Bo^-ing- Mills. 

And  Plants  Complete  for  Gun  and  Sewing  Machine  Manufacture. 
Special  Machinery  for  Metal  Working. 

macbincH  Completely  Equipped  witU  Tools,  Fixtures  and  Gaiiffes 
for  itlauutacturins  ffletal  Gootls  Oenerally. 

U.  S.  Standard  Taps  and  Dies  for  both  Hand  and  Machink-Wobk  ;  Pipe  Taps  and  Reamers. 

HaBter  Car-Builders'  Standard  Limit  Gauges  for   ROUND  BAR  IRON.     U.  S.  SUndard 

Thread  Gaufces.    Standard  Cylindrical  Size-Gauges.   Drop-Forfjed,  Steel  Caliper  Gauges. 
Standard  Hand    Shell,  and  Chucking  Reamers.    Taper  Reamers  for  every 
purpose.  Hardened  and  Ground  Steel  Mandrils,  and  every  appliance 
in  TOOLS,  FIXTURES,  or  SPECIAL  GAUGES,  necessary 
for  STANDARD  INTERCHANGEABLE  WORK. 

Combination  I^athc-Cbuclts;  Rensbaw  Ratcbet  Drilla.  Etc 

^"Send  for  Illustrated  Catalogue  and  Price-List. 


J.  M.  ALLEN,  -  -  -  President. 
Wni.  B.  FRANKLIN,  -  Vice-Pre.sident. 
F.  B.  ALLEN,  -  Second  Vice-President. 
J.  B.  PIERCE,  Secretary  and  Treasurer. 


Issues  Policies  of  Insurance  after  i 
careful  Inspection  of  the  Boilers, 

COVERING  ALL  1X)SS  OR  DAMAGE  TO 

BOILSRS, 

BUILDINGS  AND  MACHINERY, 


Covering  Loss  of  Life  and  Personal  Injury 

ARISING  FROM 


STEAM  BOILER  EXPLOSIONS, 

The  Business  of  the  Company  includes  all  Kinds  of  Steam  Boilers. 

Full  information  concerning  the  plan  of  the  Company  can  be  obtained  at  the 


COMPANY'S 


OFFICE,    HARTFORD,  CONN., 

OR  AT  ANY  AGENCY, 


Pattern  Letters  for  Molders 

Brand  Letters,  &c.     V'ai)derbiirs:h,  \Vell»i& 

Co.,  Cor.  Fulton  a,iid  Dutoh  Streets.  New  York. 

GARY  &  MOEN  COMPANY, 

234  AVost  29tli  St.,  IVew  Vorli. 

Spiral  Springs  for  All  Purposes, 

steel  Wire  Rods  Straiffhtened  and  Cut  to  LengtliB, 


HYDRAULICS.— Practical  Hydraulics;  a  series  of 
Rules  and  Tables  tor  the  use  of  Engineers,  etc., 
etc.,  by  Thomas  Box.  Sixth  edition,  numerous 
plates,  post  Svo,  cloth  $3  00 

THE  PRACTICAL  STEAM  ENGINEERS"  GUIDE 
in  the  design,  construction,  and  management  of 
American  stationary,  portable,  ami  steam  tire 
engines,  steam  pumps,  ooilers,  injectors,  govern- 
ors, indicators,  pistons,  and  rings,  safety  valves 
and  steam  gauges,  for  the  use  of  engineers,  fire- 
men, and  steam  users,  by  Emory  Edwards.  Illus 
trated  by  119  engravings,  crown  Svo,  clotb.S:J.5 


WORTHINCTON 

STEAM  PUMPS 
PUMPING  EIMCIIMES 
ilMDEPENDEIMT  CONDENSERS 

SKNI)  FOR  GENERAL  CATAHJGUK 


HENRY*  R.  WORTHINGTON 

Boston.   Philadelphia.   Chicago.   St.  Louis.   St.  Paul.  San  Francisco. 


WARMING  AND  VENTILATING.-A  |>ra<  tical 
treatise  on  warming  IniiklitigH  by  Hot  Water, 
Steam  and  Mot  Air,  on  ventilation,  and  the 
various  methods  of  distributing  artificial  heat, 
and  their  eti'ects  on  animal  and  vetjetable 
Physiology.  To  which  are  added  an  inquiry  In- 
to  the  laws  of  radiant  and  conducted  Ileal,  the 
chemical  constitution  of  Coal,  and  the  combus- 
tion of  smoke,   liy  Charles  Ilo(jd.    8vo,  cloth. 

 S^.'i'i. 


STE.VM  ENGINE  — Ivc^^jii  H  Horw  I'<jw<t  DLa»,T»in 
shows  power  of  Simple  or  (.'ompouiid  Engine 
with  any  diameter  *jf  cylind*fr,  pr'r>.sure,  (.fxi***!  or 
cut-otT,  quantity  of  water  uw-d,  nic-an  preMure 
for  any  cut^olT,  and  GruHti  Piiton  preMUre,  with 


expla 


THE  I'OCKET  BOOK  OF  POOKCT-B<X)KH,  beinr 
Molesworth  and  HurnfK  Pocket  Bo<jIoi,  printea 
on  Indian  pajjer  and  bfjuiid  t/igetlier  in  one  toI- 
unif,  royal  'tinio.  Kus.>,ia.  t'l't  edu'et.   $.^.00 


Corrugated  Metal  Gaskets.  BOOKS  for  ENGINEERS. 


(Patented.) 

Are  the  most  reliable  for  flange 
connections;  made  plain,  oval, 
square  and  irregular  for  pipes, 

CYLINDERS,  VALVES  AND  CflE-STS. 

Is  not  atfected  by  water,  steam, 
gas,  oil,  vapors  or  acid  solutions. 


U.  S.  MINERAL  WOOL  CO., 
2  Cortlandt  Street, 

NEW  YOKK. 


118  page  Catalogue  free  on  application. 
TREATISE  on  the  Richards  Steam  Engine  In-I 

tor,  by      T.  Porter.    Illu-,trated,  Svo  

IKON  and  Steel   Founding,   by  Claude  W. 

Second  edition,  revised  and  enlarged,  Ovo. 
AUJEHKA  Self  laught.  by  W.  P.  Higgs.    An  .-.i 

and  siiiiplc  explanation,  8vo  %\ 

THE  FIREMEN  S  (iuide.     A  Handbook  on  the  I 

(  are  of  Hollers.    Fourth  edition,  Svo  $0  M  I 

USEFUL  HINTS  to  Sea  going  Engineers,  and  [ 

how  to  repair  and  avoid  "  breakdowns."  Svo. 

SO  80  I 

E.       F.  N.  SPON, 

12  Cortlandt  Street,     ■     NEW  YORK. 


LIN'K-MOTION.— l-ink-Molion  and  Expansion- 
Gear  practically  considered,  by  N.  P.  Burgh, 
Engineer,  illustrated  with  ',)  plates  and  229  wood 

eiKjraviiKjs,  small  4to,  cloth  812  00 

Contents. — The  History  of  the  Invention  of  the 
Liuk-Motion;  Principles  of  the  action  of  .Steam- 
working  Valves;  History  of  the  practical  applica- 
tion of  Valve-gearing;  Geometrical  principles  of 
the  action  of  Eccentirics  and  Link-Motioiis,  ac- 
cording to  their  relative  positions,  as  applied  for 
Valve-Gears  of  Steam  Engines;  Action  of  Steam 
working  Valves;  Action  of  the  Steam;  Applica- 
tion of  Valve  Gearing  (original);  Adjustable  Ec- 
centrics; Action  of  the  Link-Motion;  Action  of 
the  Slide  Valve;  Action  of  the  Eccentrics; 
Angles  of  Eccentrics  (to  set);  Cams,  shape  of ; 
Cut-otT  explained;  Expansion  explained;  Ex- 
haustion explained;  Eccentric  Rods  (length  of); 
Geometry  of  the  Link-Motion  and  Valve;  Lead 
Explained;  Lap  explained;  Link-Motion  ex- 
plained; Rules. 

SPONS'  MECHANICS'  OWN  BOUK,  Containing 
702  pages,  Svo,  cloth,  with  1420  illustrations.  A 
manual  for  handicraftsmen  and  amateurs.  Price 
$2.50  postpaid. 


STEA.M  ENGINE.— The  Cadet  Engineer,  or  Steam  | 
for  the  Student,  by  John  H.  i  ong.  Chief  Engi- 
neer, U.  S.  Navy,  and  R.  H.  Buel,  ASBistant  En- 
gineer,U.  S.  Navy,  cui,*,  Svo,  cloth  $2.25  | 

Contents. — The  a<lvantages  and  disadvantages 
of  various  kinds  of  Engines;  dest^riptiou,  advan-  l 
tages,  and  disadvantages  of  various  kinds  of  , 
Boilers;  appendaL-es  to  Engines  and  ifcjilTs,  the  k 
Paddle  Wheel,  the  Screw  Propeller,  Combustion  I 
of  Coal,  Erection  of  Engines,  Steam,  ExpanMon  [ 
of  Steam,  Cut-offs,   the   Indicator,  the  Slide  I 
Valve,  Balanced  Valves,  Saturation  of  Water  in  , 
Marine  Boilers,  Scale,and  the  means  of  Prevent-  | 
ing  its  Formation;  Condensers  and  Feed-Water 
Heaters.  Relation  of  Power  (or  Fuel)  and  S|>eed 
in  Steam  Navigation,  Management  of  Engines 
and  Boi'ers  at  Sea,  Overhauling  the  Engines  and 
Boilers  in  Port,  etc- 

BOILER  MAKING  FOR  BOILER  MAKERS.— A 
Practical  Treatise  on  work  in  the  Shop,  show- 
ing the  best  Methods  of  Riveting.  Bracing  and 
Staying,  Punching,  Drilling,  etc.,  and  the  moat 
economical  manner  of  obtaining  the  best  qual- 
ity of  output  at  the  least  expense.  By  W  .  H. 
Ford.M.E.    ISnio.  cloth  $1.00 


Shakes  find  Dnmps  Perfectly 
THOMAS  KIRKWOOD, 

PATENTEE  AND  MANUFACTURER, 
20  Mberly  St.,  Now  York  <  llr. 


THE  NEW  INDUSTRIAL  LIGHT, 


BRILLIANT!  POWERFi;!.  !  and  DIFFUSIVE! 


Burus  Petrolfium  Oil  Sprayed  liy  CofflDresscil  Air. 

smPLEI   SAFE!   and  ECONOMICAL  ! 

Thousaniis  in  use  in  Iron  Works,  Machine  Shops,  Railr'-ail 
Yards,  etc.,  etc.,  iu  Europe,  and  in  the  United  States. 
Lamps  and  Burners  from  2il0  to  lo.mw  candle  p'lwer. 
Maim  lad  II  red  l>) 

INDUSTRIAL  LIGHT  COMPANY, 

190  Ttiiiple  t'oiirt, 

Authorized  Representatives  :  New  Vurk  City. 

Rand  Dkii.i.  Company,  New  York  City. 
E.  P.  Ci  TLER  &  Co.,  Boston,  Mass. 
C.  M.  .MoRSK,  Bullalo,  N.  Y'. 
(•   C.  &  U.  K    K'  Nvos.  Newark.  N.  .T. 


\'.\X  Sa\1\'(>i  )K1>         H.M'I  F, 

SOLICITORS  OF  PATENTS 

.vmerican  and  foreign 
Advocates   in  Patent  Causes, 
Ai  PARK  ROW, 

Times  Building,   Rooms  191,  192,   New  York  City. 
J.  Van  Santvoord.  W.  Hai-pf. 


STEAM  BOILERS.— The  Boilermakers  ami  Iron 
Shipbuilder's  Companion,  comprising  a  series  of 
original  and  carefully  calculated  tables,  of  the 
utmost  utility  to  persons  interested  in  the  iron 
trades,  bv  James  Foden,  author  of  "  Mechanical 
Tables."  etc    fcap,  Svo,  cloth    $2x« 


STEAM  HEATING  FOR  BUII.I'!  V' iS :  .t.  Hint.- 
to  Steam  Fitters.  Beinga  I  -  im 
Heating  .\p(>;iratus  for  War  it 
ing  Private  Houses  and  I-i  .  _  th 
Remarks  on  Steam,  Water,  and  Air  .n  loeir  Re- 
lations to  Heating.  To  winch  are  atlded  useful 
niiscellaneoue  taolea.  Third  »Hiition.  With 
many  illustrative  plates.  By  W.  J.  Baldwin. 
12mo",  cloth  t-  5C 

SLIDE  VALVE.— The  Slide  Valve  practically  con- 
sidered, by  N.  P.  Burgh,  Engineer,  containing 
illustrations,  and  121  pages  of  letterpress.  Crown 
3vo.  cloth   J2  Of. 


TENTH   YEAR   OF  PUBLICATION. 


11 


THE  ElSTGlNEEiR. 


rfHySS^^^  ThelatestDesip.. 

Mi?\-r"IiniproveclSleamGaGe  ^.s-ceded to  ee 
STEMENaHEINDldOR  '^"'^ 

Electrical  AccuMULATou  and  I,ighting  Co.,  Detroit,  IIich.,  Dec.' 20  188h 
CROSHY  STEAM  (JAGK  AND  VALVE  CO.,  Hoston,  Mass. 

Genthmen: — I  have  carefully  tried  the  Indicator  you  sent  me,  on  trial,  with  other.s  and  an 
pleased  to  say  it  stands  the  test  splendidly.   I  accept  the  Indicator  on  the  terms  you  offer  ' 

Yours  truly.         MARTIN  MOORE,  Chief  En<rineer 
In  a  letter  from  this  Company,  dated  April  6,  1889,  occurs  the  following:  "The  Indicator  I 
bought  of  you  is  in  constant  use  and  fjivin;;  perfect  satisfaction." 

Those  Instruments  are  Manufactured  only  by  the 

CROSBY  STEAM  GAGE  &  VALVE  CO.,  93  Oliver  St.,  Boston,  Mass: 

NEW  YOHK.  LoN'llON.  HAMBCUf). 


oaolzed  Fibre  Valves. 

For  Air,  Circulating,  Feed  &  Bilge  Pumps 

Far  Superior  to  India  Rubber  or  any  other  ma- 
terial, at  one-half  the  cost. 


VULCANIZED  FIBRE  CO., 

New  York  Office,  14  Dey  St.,      Wilmington,  Del 


SHORT  LECTURES  TO  ELECTRICAL  ARTI- 
SANS. Being- a  course  of  experimental  lectures 
delivered  to  a  practical  audience.  By  J.  A. 
Fleming,  M. A.,  D.Sc,  (London).  Crown  octavo, 
cloth.  Price  $1.50.  208  pages  with  73  illustra- 
tions. 


Steam  Launches 

STEAM  YACHTS, 
TUC  BOATS, 

Marine    Engines  and    Boilers,  Pro- 
peller Wheels  and  Boat 
Machinery. 

Send  for  free  Illustrated  Catalogue. 

CHAS.   P.  WILLARD  d.  CO., 

236  Randolph  St.,  Chicago,  III. 


January  10,  1890. 
QEALED  PROPOSALS  will  be  received 
O  at  the  ofSce  of  the  Supervising  Ar- 
chitect, Treasury  Department,  Washing- 
ton, D.  C,  until  3  o'clock  p.  M.,  on  the 
20th  day  of  February,  1890,  for  all  the 
labor  and  materials  required  to  complete 
the  stone  and  brick  masonry  of  the  su- 
perstructure of  tiie  U.  S.  Custom  House, 
Post  Office,  etc.,  building  at 

PORT   TOVVNSEND,  AVASHINGTON. 

in  accordance  with  drawings  and  specifi- 
cations, copies  of  whicli  may  be  had  on 
application  to  tliis  office,  or  the  office  of 
the  Superintendent.  Each  bid  mtist  be 
accompanied  by  a  certified  check  for 
$500.00. 

The  Department  will  reject  all  bids 
received  after  the  time  fixed  for  opening 
the  same;  also,  bids  which  do  not  comply 
strictly  with  all  the  requirements  of  this 
invitation. 

James  H.  Windrim, 

Supervising  Architect. 


SPON'S  TABLES  AND  MEMORANDA  FOR  EN- 
GINEERS. Selected  and  arranged  by  J.T.Hurst, 
C.  E.,  Mem.  of  the  Society  of  Engineers.  64mo, 
roan,  silt  edifes,  third  edition,  revised  and  im- 
proved.   Vest-pocket  size  $0.40. 

SHIPBUILDING.— The  Power  and  Speed  of  Steam 
Vessels  calculated  by  Rules  adapted  for  Vessels 
of  all  types.  By  William  Bury,  M.  I.  M.  E.,  Con- 
sulting Marine  Engineer,  loith  diagrams,  small 
4to,  sewn  $1.4C 


DORETHY    &    WADS  WORTH, 

367  West  St.,  New  York. 
BOILER  TUBS  STOPPERS. 


Ship  and  Smith  Work. 


Naval 
Constructors 
Architects. 
Builders. 
Mechanics. 
A  ssay  ers. 
Chemists. 
Scientists. 
Students. 


Size  ICxixlJ 
in.  Complete 
pocket  book. 

All  practi- 
cal problems 
solved  at 
sight. 

mailed  on  re 
ceipt  of  75  cts. 


E.  0.  SMITH,  No.  1  Broadway,  N.Y. 


BARNARD'S  SEPARATOR, 


mmm  pum ps 


5INeLE_PUWP      tpi^f'^.'f       DUPLEX  PUMP 


For  Separating  and  Removing  Entrained  Water 
from  Live  Steam  ;  Condense  Water  and  Oil, 
Dirt,  etc.,  from  Exhaust  Steam.  Special  Device 
for  Surface  Condensers.  Send  for  Circular  and 
Prices. 

GEORGE  A.  BARNARD, 

in  Cortlandt  Street,  NEW  YORK. 


"Useful  Hints  on  Steam." 

By  E.  E.  ROBERTS. 

Second  Edition.   A  Book  of  06  pages.  Illustrated. 
Full  of  information.    Mailed  upon  receipt  of 

20  CENTS. 

NO  POSTAGE  STAMPS  RECEIVED. 
Address,  W.  BLITZ, 

107  Liberty  St.,  N.  Y. 


INLET 


CURTIS 


Balanced 

STEAM 
TRAP 

MANUFACTURED  BY 

THE  CURTIS  KEGULATOU  CO., 

511  Walnut  St.,  St.  Louis,  iflo. 

Has  balanced  Valve,  therefore  works  equally  well  undei 
HIGH  or  LOW  pressure  ;  discharges  full  area  of  pipe 
has  hard  composition  float,  vented  to  the  atmosphere, 
and  is  warranted  not  to  collapse  or  fill. 

GENERAL  AGENCIES  : 

New  York,  imt  Liberty  !- 1. 

Pliiludelpliia,  2,03.5  North  Front  St. 

minnrapolis,  210  South  Third  St. 
Cliicago,  218  Lake  St. 

SI.  Louis,  707  JIarket  St. 
Now  Orleans,  21  Union  So 


JENKiS^S  BROS., 

7  1  John  St.,  New  York. 
34  Dearborn  St.,  Chicago. 
105  Milk  St.,  Boston. 
2  I  No.  Fifth  St.,  Phila. 


We  make  a  specially  of  Hard 
Rubber  Pump  Valves  fcr  Hot  W'ater 
O.ls,  and  Ac  ds,  also  for  very  high 
pressures. 

Accept  no  Pump  Valves  as  JEN- 
KINS' or  JENKINS  BROS.'  unless 
stamped  like  cut. 


'^VALLEY  PUMP^CO.,  Easthampton,  Mass 


DUPLEX  STEAM  PUMP. 

FOR    ALL  DUTIES. 

Simple,  Durable  a)i<l  ilfficient. 

Send  for  1890  Catalog^ue. 

HALL  STEAM  PUMP  CO.,  91  Liberty  St. 


IMPROVED 


PUMPING 


ENGINEERS'  POCKET-BOOK.— The  Pocket-Book 
of  Pocket-Books,  being  Molesworth  and  Hurst's 
Pocket-Books,  printed  on  India  paper  and  bound 
together  in  one  volume,  royal  32mo,  russia,  gilt 
edges  5.0( 

STEAM  YACHTS  AND  LAUNCHES.— Steam 
Yachts  and  Launches,  their  Machinery  and 
Management,  a  Review  of  the  Steam  Engine  as 
applied  to  Yachts.  Laws  governing  Yachts  in 
American  Waters,  Rules  for  Racing,  Rules  for 
Building,  Pilot  Regulations,  Specific  types  of 
Machinery,  Design  of  Hulls,  etc.,  etc.,  by  C.  P. 
Kunhardt,  8vo,  cloth  83.00 

THE  MILLWRIGHT  AND  ENGINEER'S  COM- 
PANION, comprising  decimal  arithmetic,  tables 
of  square  and  cube  roots,  practical  geometry, 
mensuration,  strength  of  materials,  mechanic 
powers,  water-wheels,  pumps  and  pumping-en- 
gines,  steam-engines,  tables  of  specific  gravity, 
etc.,  by  William  Templeton.  Seventeenth  edi 
tion,  corrected  by  Samuel  Maynard.  Plates, 
12mo,  cloth  82.50 


MECHANICAL  DRAWING.— Prepared  for  the  use 
of  the  Students  of  the  Massachusetts  Institute 
of  Technology,  bj'  Prof.  Linus  Faunce  $1.2 

PRACTICAL  ELECTRICITY.— A  laboratory  and 
lecture  course  for  first  year  students  of 
electrical  engineering,  based  on  practical  defi- 
nitions of  tine  electrical  units.  By  W.  E. 
Ayrton,  F.  R.  S.,  Asso.  Mem.  Inst.  C.  E. 
Illustrated.    New  York  $2.50 

ENGINEERING  DRAWING.— An  Elementary 
Treatise  on  Orthographic  Projection,  being  a 
new  method  of  Teaching  the  Science  of  Mechani- 
cal and  Engineering  Drawing,  intended  for  the 
instruction  of  Engineers,  Architects,  Builders, 
Smiths,  Masons,  and  Bricklayers,  and  for  the 
use  of  Schools,  with  numerous  illustrations  on 
wood  and  steel.  By  William  Binns,  Associate 
Institute  Civil  Engineers,  late  Master  of  the 
Mechanical  Drawing  Class  at  the  Department  of 
Scienceand  Art,  and  at  the  School  of  Mines,  for- 
merly Professor  of  Applied  Mechanics  at  the 
College  for  Civil  Engineers,  etc.  Eleventh  edi- 
tion, 8vo,  cloth  82.50 


R 


ELIANCE  HYDRAULIC  JACKS, 

IN  WELDLESS  STEEL  TUBES. 
ORIGINAL  DEAD-STROKE  POWER  HAMMERS, 

No.  14  North  Fifth  Street, 

PHILADELPHIA,  PA. 


Power  Tests  IVIade 


To  determine  the  horse-power  used  from  auy  line  of  shafting,  or  through  belts  ol 
given  dimensions.    Also  engines  and  boilers  tested  for  power  and  evaporation. 
Expenses  of  running  any  given  plant  accurately  estimated,  and  faults  located. 
Engines  and  Boiler.s  and  all  Stoani  Machinery,  for  all  purposes,  contracted 

for  and  erected. 

27     KOSE  STKEET, 

NEW  YOHK. 


S. 


CL!EF, 


THE  O'COIELL  LUBRICATOR 

"THE  GREASER." 

ECONOMY  of  lubricant, 

Slx>lPLlCITY  of  con.struction, 

DURABILITY,  and,  above  all, 
RELIABILITY  in  action,  and] 
its  characteristic  points. 

NOTHING  AUTOMATIC  ABOUT  IT. 

The  hand  on  cup  prac- 
tically "feels"  the  pin. 

Castor  or  lard  oil.  grrease  or  tallow 
plain,  or  a  mixture  of  any  or  all  can 
be  used  while  nnder  full  steam. 

O'CONMLL  &  CAHILL, 

PATENTEES, 

Manistee,  Mich. 


TENTH    YEAR    OF  PUBLICATION. 


tlTE  ENGINEER. 


lli 


Witt.  MKKKlil^4^vJL,«'» 


Each  Hag  rnarkml  with  trade  mark,  thusHC" 
Bewaru  Of  Imitations.  Order  <iir<'ct 
from  the  aole  pi'oprietorH  in  tlie 

Uiiitt'tl  States,  /, 

W£  FOSSIL  MEAL  COMPANY. 


August  Giese, 
2  Cedar  St., 


Proprietor, 
/Ifetv  York. 


Or  from  our  authorized  afrsnts. 


Silica  Graphite  Paint,    Graphite  Pipe JointGr ease 

UnaffpotiHl  by  heat  or  cokl,  (laiiiiiiicss,  salt  air,  rust  or  For  SKvirii  or  Oai  P  pes  Units,  Screw,  Etc.  Makes  a 
even  aclils.  Kor  snioko  stacks,  holler  lionis  or  inetnl  I'lM'fect  .loliit  that  can  be  opened  with  ease  In  three 
work  tills  Is  far  superior  to  anything  made.    It  will    years  i  r- thirty  yi'ars. 

'!;os.'M1on''Au^''1iii'eVv>..  .Tersey  Cltv.  N.  .1.  .1"^.  IH.XON  r'iVVim.V.  i  n.  .Tersey  City,  X.  .1. 


Tlie  new  Handy  Binder  makes  a  per- 
fect book  of  one  or  twenty-six  issues  of  The 
Engineer  Papers  bound  without  mutila- 
tion. Pages  open  flat.  In  flexible  board 
sides,  per  express  only,  50c. 

KCiBERT  P.  WATSON  &  SON, 

150  Nassau  Street,  N.  Y. 


INDICATOR  PRACTICE  AND  3TEAM  ENGINE 
ECONOMY,  with  plain  directions  for  attachinf,' 
the  indicator,  taking' diag^rams,  computing  horse 
power,  drawing  the  theoretical  curve,  calculat- 
ing steam  consumption,  determining  economy, 
locating  derangements,  etc.,  also  tables  required 
in  making  the  computations,  by  Frank  F. 
Hemenway.   Price  $2.00 


.January  21,  1H90. 
QEALED  PROPOSALS  will  be  received 
»0  at  tlie  ottice  of  tlie  Supervising  Archi- 
tect, Treasury  Department,  Washington, 
D.  (J.,  until  2  o'clock  P.  M.,  on  tlie  18tli 
day  of  February,  1890,  for  the  labor 
and  material  reijuired  to  comjilete  the 
iron  stairways  and  interior  finsh  of 
the  U.  S.  Custom  House,  etc.,  building  at 

CALVKSTOrV,  TEXAS, 

in  accordance  with  the  specification  and 
drawings,  copies  of  which  may  be  liad 
on  ap])lication  at  tliis  oflice  or  the  ottice 
of  the  Superintendent. 

Eacli  bid  must  be  accompanied  by  a 
certified  check  for  $800.00. 

The  Department  will  reject  all  bids  re- 
ceived after  the  time  fixed  for  opening 
the  same  ;  also  bids  which  do  not  com- 
ply strictly  with  all  the  requirements  of 
this  invitation. 

Jamfs  H.  Windrim, 

Supervising  Architect. 


ENGINEERS'  HAND-BOOK.— Reed's  Engineer's 
Hand-Book  to  the  Local  Board  Examinations, 
revised  by  W.  H.  Thorn.  Hth  edition,  revised 
and  enlarged,  with  ^60  diagrams  and  36  large 
plates.    Crown,  8vo,  cloth  $1.'  U 


FOR  1890, 


Just 
Issued, 


THE  RAILROAD,  TELEGRAPH  &  STEAMSHIP  BUILDERS'  DIRECTORY. 

A  United  States  Business  Directory  containing  the  names  of  manufacturers  and  dealers, 
covering  all  articles,  devices  and  materials  used  in  the  con.-truelion  and  operaliiui  of 
Railroad,  Telegraph,  Steamship,  Heat  and  Power,  Electric  Light 
Co.s'  etc.,  inciudi  g  dealers  in  Lumber,  Iron  and  Steel.  Locomotive  and 
Car  Builders,  Railroad,  Bridge  and  other  Contractors;  Electric  Light, 
Telegraph  and  Telephone  Co.'s;  Ship  Builders  and  Materials. 

Including  a  list  of  every  Kailroad  in  the  United  States,  Canada  and  Alexico,  giving 
length  in  miles.  Rolling  Stock  and  Officials  in  charge  of  ordering  and  Purchasing 

Supplies;  together  with  valuable  tables  useful  in  Railroad  Construction. 

Price,  $2.30, 


ENGINEER  AND  MACHINISTS'  POCKET-BOOK, 
Containing  Mensuration  of  Surfaces  and  Solids, 
Strength  of  Materials,  Water  Wheels,  Hydrau- 
lics, Pneumatics,  etc..  Steam  and  the  Steam 
Engine,  Combustion,  Water,  Fuel,  Tables  of  the 
Weight  of  Metals,  Pipes,  etc.,  by  Charles  H. 
Haswell,  limo,  roan  tuck,  new  edition,  enlarged. 
 4.00 


A  CATECHISM  OF  THE  STEAM  ENGINE  in  it.-^ 
various  applications  in  the  Arts,  to  which  is  nuw 
added  a  chapter  on  air  and  gas  engines,  and 
another  devoted  to  useful  rules,  tables,  and 
memoranda.  By  John  Bourne,  C.  E.  New  edi 
tion,  much  enlarged  and  mostly  re-written. 
Illustrated  with  'ZVZ  woodcuts,  tor  the  most  part 
new  in  tliis  oiiitioii.    l','nui.  i-liiUi,  D.  A  $"i.00 


EVERYTHING  FOR  THE  ENGINE  ROOM. 

\V<-  iir<-   iiiaiiiiriK'liiri-rn  <>l   uiid   deulrrx   in  ICii::iileiTt>'  N|><'<'lallleH,  ami  eu 
Hii|i|ily  all  iiixxlN  needed  in  u  ii  <^  ii;;l  lie  room.     I'i  |ie  'foft  lo  <>  1  ii  1 1  liiiidH,  I'aeklii 
ttl  all  liliidH,   ICerordlll^  <ian:;eH,  Sleuiil  (^ailuei.,  Ilurit  I'reKxiire  \'alTc  m,  IIIuIi 
and  !..<>»'  \%'aler  \  luriiiH,  <>rule  ilarx,  (»rea>ie  Cii  |i>i,aiid  on  r  Mpei  ial  Kl.l  .VI I  >  ATOiC 
wliicli    »lli    ponllively    jtreieiit   ^reuxo   Irom    entering;   u    boiler.     All  good 
\varraiit<-<l,  aiitl  |>rl<  tn  Ion    lor  xlandurd  ;foo(lH. 

HIKE  &  ROBERTSON,  45  Carflandl  S(.,  N.  Y. 


WiVi.  IcH.  BKOUK   A,  CO., 


MANUI  ACTUPEES'  AGENTS  FOR 

il 


LEATHf  R 


I  LTI 

BELTING, 


'5 


Hole  A'^ciils  for  Pho'ii  v  (imii  Core  ami  Hemp  I'acklii;,'K, 
Sole  Manufacturers  of  ACME  PISTON  PACKING. 

No.  47  Murray  Street, 

pp::k k less  iii'ii iWai  r 'o m t \a n ^' . 

TftloTilioTiB  Murrav  183.  WRITE  FOR  CATALOGUE 


New  York  City. 


•  o  a>  o  o  ®  o 


s 


THEA^MUf'ACTURES  AND  PRODUCTS 
Of  THE  UNITED  5TATE5. 

comprises  Every  Article  made  in  this 
Country  -indexed  and  Gassified  -and 
under  each  article  the  names  and  addresses 

THE  BEST  M°ANUFACTURER5. 

(pmplete  in  One  Royal  Octavo  Vsl, of  ever 
rrice  inCloth,55.  in  Leather.$i7. 
INDISPENSABLE 
To  Buyers  of  Articles  mall  lines  and 
Invaluable  as  a  statistical  work. 

•  Orders  received  at  office  of  this  Paper  • 


WORKSHOP  RECEIPTS,  for  the  use  of  Manu- 
facturers, Mechanics  and  Scientilic  Amateurs. 
First,  second,  third  and  fourth  series,  each  con- 
taining about  450  pases,  with  illustrations, 
crown  octavo,  cloth.    Price,  $2.00  each. 


January  22,  IMflO. 
'HALKIJ  I'liOl'OSALS  will  tie  receive.! 
at  tlu!  ollicc  of  the  Superviisirig  Arclii- 
tect.  Treasury  Department,  Wa.'^liington, 
D.  C.,iintil2o  clock  v.  M.  on  the2."jthday  of 
February,  \HW),  for  all  the  labor  and  mate 
rial.s  required  tore-cover  with  16  ounce 
tinned  copper  the  roof  of  the  U.  8.  Cu»- 
tom-llouseand  Pfist-Office  building  at 

NEW  ORLEANS,  LA. 

in  accordance  with  the  drawing  and 
specification,  copies  of  wliich  may  be  liad 
on  application  at  tliis  office  or  tlie  ofTice 
of  the  Siii)erintondent. 

Each  bid  must  be  accompanied  by  a 
certilietl  check  for|5C0.00. 

The  Department  will  reject  all  bids  re- 
ceived after  the  time  ti.xed  for  ojiening  the 
same;  also  bids  which  do  not  comply 
strictly  with  all  the  requirements  of  this 
invitation. 

James  H.  Wixurlm, 

Sxipcrvixiiifj  A rchitect. 


A  TREATISE  O.V  THE  UhE  OF  HELTINri  FOR 
THE  TRANSMISSION  OF  POWER,  with  numer- 
ous  illustrations  of  actual  meth'^d.'i  of  arranirinf; 
main  driving  and  quarter  twist  belLs,  and  ofbelt 
fastenincrs.  Examples  and  rules  in  (,Teat  number 
for  exhibiting  auu  calculating'  the  size  and  driv- 
ing.' [ii.wfr  of  belts.  Bv  John  H.  Co<)j>er.  M  E. $3.50 


SUBSCRIPTION  BLANK. 

Messrs.  EGBERT  P.  WATSON  &  SON,  150  Nassau  St..  N.  Y. 

Enclosed  please  find  $2.00.  Please  se^id  to  my  address  The  EiiQisv:KR  for  one  year 
from  

Sign  Name  and  Address  very  plainly  and  always  give  your  house  number  tchere 
possible.   


ENGINEER'S  LOG  BOOK  Manual  of  Screw  Cutting. 


TO  GO  IN  BREAST  POCKET.-^a 

Being  a  record  of  daily  runs  for  one 
year,  ruled  for  all  lemperaliircn,  press- 
ures, revolutions,  piston  speed,  ler- 
niinals,  hot  uell  temperatures,  fuel 
burned,  aslies  and  wastes,  oil  u«ed, 
defects,  repairs,  and  remarks. 

Price,  One  Dollar  by  Mail. 

E&BEET  P.  WATSON  &  SON,  N.  Y. 


By  D.  E.  MacCARTHY. 

Contaiuinj:  full  information  for  the  practical 
man,  comprised  in  simple  rules  by  which  any  roan 
can  cut  any  thread  or  fractional  thread,  on  any 
engine  lathe  that  has  a  full  set  of  gears.  Price  '£b 
cents.— mailed  free. 

E.  P.  W.VTSON  &  SON,  1.50  Nassau  St.,  New  Yor'.i. 

THE  COMPLETI':  PRACTICAL  MACHINIST,  eir- 
bracins,'  I,athe  Work,  Vice  Work,  Drillsand  DriU- 
in?.  Taps  and  Dies,  Hardening  and  Tempering, 
the  Malting  and  Use  of  Tool.-*,  etc.,  etc.,  by  Joafau« 
Rose.  Illustrated  bv  i:JO  engravings,  crown  8to, 
cloth  JS.M 


The  COLCAN  LUBRICATING  BALL  for  all  Steam  Engines,  ""'"gfa^rona,,. 


This  is  a  detergent  chemical  coinpotiiul  for  cleansing  and  hibric'itin^ 
of  any  kind,  and  neetis  no  attention.  It  reduces  tlie  cost  of  luliricalidU 
condenser.  Its  function  is  to  ctit  and  dissipate  all  traces  of  previous 
reduces  friciion,  and  is  cheap  in  first  cost.     These  assertions  are  fully 

BALL  in  mercantile 

E.  S.  J  AFFRAY  &  CO. 


PEOPLE'S  LINE  OF  STEAMERS,  Pier  16,  Ea-st  River, 
COLQAN  M'F'G  Co.,  ZU  West  1 1.  New  York,  May  21,  IfSS. 

Gentlkhien:— I'or  the  past  two  months  I  have  been  using  your  Lubricat- 
ing Balls  upon  our  steamer  "  Rosedale,"  ami  we  have  btfu  making  13 
miles  per  clay,  u-lng  but  two  of  them  each  day.  and  1  can  say  ilini 
iu  all  of  my  forty  years'  experience  have  never  found  its 
equal  as  a  cylinder  lubricator.      Yours  very  truly, 

HENRY  LAWKKNCE,  Chief  Engineer  People's  Line. 

OLD  DOMINION  STEAMSHIP  COMPANY. 

Nf.w  York,  May  1st,  I8S3. 
Gents  :— In  answer  to  your  inquiry  as  to  how  1  liked  your  Lubricating 
Balls  for  lubrk-athig  the  valves  ami  cylinders  of  our  compound  and  other 
engines,  I  am  pieased  to  say,  after  a  trial  of  live  months  on  the  steam-hip 
"Roauoke."  and  two  months  each  of  the  Steamships  " Ouyandotte," 
"  Breakwater,"  and  "  Klolimoml."  that  it  lias  given  entii-e  sa.islacllou. 
We  use  two  Balls  an  hour  lii  the  la'^Kc  engines,  lU'velopliig  j,4ti  i  lior.^e 
power,  and  one  Ball  per  li(»ur  in  tii 'small  engines.  devi,'lt>ping  .-HHi  horse 
power.  We  hud  the  valve  and  cyliiuler  surface^  wearing  much  snn)Other 
antl  the  friction  greatly  reduced.  The  surface  condensers  and  boilers  are 
entirely  free  from  the  lilthy  grease  that  collected  in  them  when  we  used 
Cylinder  Oil.  I  take  great  pleasure  In  reconinieiiding  your  Lubricating 
Balls  to  all  parties  who  want  a  g<  od  lubricator  for  thf  Ir  valves  and  cylin- 
ders without  havhig  the  lilthy  grease  collect  in  their  condensers  and 
boilers.  Very  respectfully,  OKORUE  v.  sLo.vT, 

Supt.  Engineer  Old  Dominion  Steamship  Co., 
Pier  26  iNew  No.  I,  North  River. 


the    internal    surfaces   of   .--teain  cruiiu 


It  makes  no  slop  i>r  mess 


materially,    and  dc|losil^ 


IVsKlUUIIi 


m    till-    111  ilcr  or 


lubricants  used,  and  leave  the  surfaces  briglit  and  clean.  It  niaiei  laliy 
borne  out  by  the  actual  working  of  the  fOLtiAX  LUBH1C.-\T1.\(t 
and  naval  steamers. 


COLGAN  Mfo.  <o. 


New  York.  London, 
Nottingham, 

Glasgow,  Paris, 
Manchester. 


GENTLESIE.V :— In  reference  to  your  Patent  Lubricating  Palls.  1  have 
used  thun  on  board  the  steam  Yacht  "Stranger,"  anil  found  them  to  be 
all  you  claimed  for  them.  1  have  used  the  best  cylinder  oils  Iu  the  mar- 
ket. ►  111  owing  to  tne  steam  being  siiiierhcated  at  5  lbs.  pressure.  I  had  a 
good  (leal  of  trouble  to  kce|i  the  valve  face  in  order  till  I  coiiinieiic  ed  to 
use  the  rails,  after  w  hich  1  liad  no  furtlier  use  for  oil.  and  also  my  Inillers 
are  fr  c  from  grease  and  dli  t.  and  I  may  stale  they  are  cheai>*r  than  oil  in 
direct  cost  I  take  pleasure  in  recommending  tl  em  to  auy  Jierson  reiiulr- 
Ing  a  good  Internal  lubricant.  Y  ours  truly. 

JOHN  rf:dmond. 

New  York.  Dec.  J'th,  18'r..         Chief  Engineer  Steam  Yrcht  •■  Stmnirer.' 


These  are  only  a  few  out  of  many  similar  which  we  shall  be  pleased  to 

send  on  application. 
We  Guarantee  that  our  Patent  Ltibricating  Balls  tn'tl  do  exactly 
whttt  the  above  Certificates  say  they  tciUyOr  tee  tcill  tefund 
the  Moni  y 
Send  f(>r  circular  ro 
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COLGAN  MFG.  CO 

W  KST    S  r  R  E  KT,  \  F  \V 


■1 

VORK. 


V.  S.  UKVEM  E  MARIN*E, 
STE.IJIKR  Dexter. 

Newimrt.  B.  I.,  June  Ilth,  IS  «. 
Gextlemes  :— After  having  used  your  Lubrlraling  B»ll.<  for  three 
monihs.  unfOllcHed  and  as  an  act  of  Ju«' !  )  I  take  great  pleaiur* 

In  staling  iney  have  worked  lo  my  ent;  .  ii. 

1  Hnd  t  e  wearing  surfaces  of  the  v  nder  very  mncD  im 

provr.l.  consequently  the  friction  must  1    ,.      .   - 1  cutly  reduectl. 

The  first  month  I  use<l  two  balls  per  hour;  1  gradually  rtduced  the 
expenditure  to  one  ball  per  hour. 

They  work  equally  as  well,  an  1  '  n-  ■  -ing  them  In  the  cylinder  of 
the  circulating  eogine  running  ui 

c  ominue  the  u.^ie  of  %  .  ing  Balls,  because  I  h-'  e 

unl  them  to  tie  siiiK'rior  to  an.^    .  iiave  used  in  the  ryllnder, 

to  .  he  most  econoniiCjU. 
I  will  also  state  the  condition  of  the  boUer  now  Is  so  much  Improved 
that  it  is  a  pleasure  for  nie  to  go  In  it.  while  such  was  not  the  ca**  before 
I  use«l  your  Lubricating  Balls ;  consequently,  they  are  all  yon  claim  for 

Very  respectfully, 

-M.  T.  CHEVEKS, 

Chief  Engineer,  U.  S.  R.  X 

To  CcLO.tN  M-INTTACTTRISO  CO.. 

No.  i  4  West.  cor.  Beach  St..  New  York.  N  V. 


THIS   PAPER   CIRCULATES   ALL  0\ER  THE   UNITED  STATES 


iV 


THE  ENGINEER. 


pompound  and  Triple 
"    Expansion  Engines, 

For  Steam  Yachts  aud  Launches. 

Estimates  furnished  on  application. 

RILEY  &  COWLEY, 

MACHINISTS  AND  ENGINEERS, 

Richard  &  Bowne  Sts-, 

Brooklyn,  N.  Y. 
Tele  plionf— 317. 


STEAM  USING.— Steam  Usinpr,  or  Steam  Engine 
Practice,  byChas.  A.  Smith,  C.  E.,  8vo,  cloth. 

  83  00 

Contents.— On  the  Nature  of  Heat  and  the  Prop- 
erties of  Steam  ;  Valve  Gear  ;  The  Quantity  of 
Steam  which  might  t^e  u.sed  and  which  is  used  ; 
The  Indicator  and  Indicator  Diagram  ;  The  ex- 
periments of  Hirn  and  Hallauer  ;  Steam  Heat- 
ing. 

A  MANUAL  OF  STEAM  BOILERS.— Their  design, 
construction  and  opcr:i  1 1.  .11 ;  for  technical 
schools  and  engineers.  Illustrated.  693  pp. 
By  R.  H.  Thurston,  M.  A.  Doc.  Eng.,  etc.,  etc. 
New  York  S6.00 


PUMP  MAKING.— A  Practical  Hand  Book  on 
Pump  Construction,  by  Philip  R.  Bjoi  hng,  plates 

crown  8vo,  cloth   $1..5( 

Contents. — Principle  of  the  Action  of  a  Pump; 
Classification  of  f  uraps  ;  Description  of  various 
classes  of  fumps  ;  Remarks  on  Designing 
Pumps;  Materials  Pumps  sh()u]<l  Ijc  made  of  for 
diU'erent  kinds  of  Liquids;  Desiript  ion  of  vari; 
ous  classes  of  Pump-valves  ;  Materials  Pump- 
valves  should  be  made  of  for  dillei-ent  kinds  of 
Liquids  ;  Various  Classes  of  Pump-buckets  ; 
On  designing  Pump-buckets  ;  Various  classes  of 
Pump-pistons  ;  Cup-leathers  ;  Air-vessels;  Rules 
and  Formulas,  etc.,  etc. 


NTINENTA 


BI^003£S:XjsY3>3-,  3X1.  'ST 


WORKS, 


(  ) ^    Under  their  own  patents  and  those  of  SAMSON  FOX,  of  Leeds,  England. 

'MADE  IN  SIZES  FK©^128  ins.  TO  60  ins.  OIAITIEXEK. 
/  witli  Vlan^cd  or  Plain  I'.nclN. 

^"Take  Ferry  from  10th  or  23d  Sts.,  N.  Y.,  to  Greenpoint.-^ 
Tiios.  F.  Rowland,  Pres.,  Warrkn  E.  Hill,    I  vi,.p  tv^-c 

Thos.  F.  Rowland,  Jr.,  'J'reas.  Chas.  H.  Cohuktt,  <    ^    '  "^^^ 

THE  LANE  8c  BODLET  CO., 


14  years; 


IDSO 


1873-1887. 


JARVIS  B.  EDSON 

IMo.  145 

Broad  way 


Recording 

STEAM 
GAUGE. 


86  LibertySt 
N.Y. 

"RECORDS 
THE  PRESSURE 
DAY^NICHT 
ONOURMAINS 
AND  ONOUR 
BOILERS" 


LE  COUNT'S  NEW  EXPANDING  MANDREL. 


(Patented  December  25, 1877.) 


If  You  will  Try  this  Tool  You  will  not 
Regret  the  Expense. 


Taking  anything  from 


AMATEUR'S  SIZE. 

to  1  inch  inclusive,  price  


.$6  00 


From  heavy  patterns  and  of  unexcelled 
workmanship. 


Steel  Boilers,  Feed  Water  Heaters, 
I&     Shafting,  Pulleys  and  Gearing. 

THE  LANE  &  BODLEY  CO., 

267  to  215  Water  St., 
CINCINNATI,  O. 


AMERICAN  POP  SAFETY-VALVE. 

The  only  Automatic,  Adjusting,  Safety  Yalve  eyer  produced. 

FOR  LOCQMOTIV-v  STATIONARY,  MARINE  AND 
POf..ABLE  BOILERS. 

It  does  not  infringe  on  tlie  patents  of  any  valve  made. 
We  guarantee  all  parlies  buying  or  using  them  protection 
agaiucit  all  »uils. 

Accepted  for  application  to  all  marine  boilers  by  the  Board  of  Super 
vising-  Inspectors  of  Steam  Vessel.s,  and  approved  by  the  Secretary  o 
the  Treasury  at  Washington,  D.  C,  January,  IHW. 

Approved,  and  its  adoption  recommended  on  U.  S.  Naval  Steam 
ships,  April  1,  1885,  by  U.  S.  Naval  Board  of  Examiners. 

AMERICAN  STEAM  GAUGE  CO., 

36  Chardon  Street,  Boston,  Mass. 


Send  for  Price  List. 


NEW  YORK  BELTING  &  PACKING  COMPANY, 


JOHN  H.  CHEEVER,  Treasurer 
J.  D.  CHEEVER,  Deputy  Treasurer. 


15  PARK  ROW,  NEW  YORK. 

Olttest  and  Largest  Maanfactnrers  In  tlie  World 

-OF  — 


Adapted  to  Mechanical  Purposes, 

RUBBER  BELTING, 
RUBBER  PACKING, 

RUBBER  HOSE, 
Rubber  Mats,  Matting:s  ^  Stair  Treads. 


EXTRA  RUBBER  &  COTTON  HOSE. 

Circular  Woven  Seamless  Antiseptic  RI'B- 
BEK-LINKD  'CABLE'  HOSE  and  'TEST' 
HOSE,  for  the  use  of  Steam  Engines,  Force 
Pumps,  Rolling  Mills,  Iron  Works,  Factories,  etc. 
Woven  in  a  superior  manner  to  insure  Wear, 
Compactness  and  Durabilitj'. 


Emory  Grinders. 


MACHINIST'S  SIZE. 

No.  1   1^  to  1    in.,  price  f  10  00 

No.  2   1    to  1!^  in.,  price   14  00 

No.  3  li^to2    in.,  price   18  00 

No.  4  (with  screws)  2    to  3    in.,  price   32  00 

No.  5    "         "   3    to  4    in.,  price   44  00 


0.  W.  LE  COUNT,  South  Norwalk,  Conn. 


AUTOMATIC  ENGINES, 

Return  Flue, 
Portable  &  Tprig'ht  Boilers 
1 ,  3  and  6  h.  p. 

Send  for  photo  and  price  list. 
F.  J.  CTRTIS, 

Si>eucerport,  N.Y. 


SHIPBUILDING.— The  Power  and  Speed  of  Steam 
Vessels  calculated  by  Rules  adapted  for  Vessels 
of  all  types.  By  William  Bury,  M.I.M.E.,  Con- 
sulting Marine  Engineer,  with  diagrams,  small 
4to.  sewn   $1.40 1 


■Seating  ryiachines 
'and  20  in.  Drills 

A  SPECIALTY. 
SEND   FOR  LIST  OF 

New  aniSecoM-HaM 

Lathe8,PIaners,  Drills, 

or  anything  in  Machinists 
Tools  lir  Supplies. 

W.  p.  DAVIS, 

RorliOKler,  N.  Y, 

Works  at  North  Hloomfield. 


Chesapeake  Dry  Dock  and  Construction  Co., 

(ON  HAMPTON  ROADS.) 

Equipped  with  a  Simpson's  Basin  Dry  Dock,  capable  of  dockins:  a  vessel  600 
feet  lon;^,  drawin;^  25  feet  of  water,  at  any  stage  of  the  tide. 
Repairs  made  promptly  and  at  reasonable  rates. 

SHIP  AND    ENGINE  BUILDERS. 

For  estimates  and  further  particulars,  address 
C.  B.  ORCUTT,  Pres't,  No.  l  Broadway,  New  York. 


NATIONAL  FILTER. 

Guaranteed  to  remove  hardness  from  water  FOB  BOILER  t,"SE. 

For  Domestic  and  Mechanical  purposes. 
Ijarge    Sisies   for    Mills    and.   ^Vatel•  Woi-kss. 
NATIONAL  WATER  PURIFYING  CO., 
Address  for  Pamphlet.  14.i  Broadway  and  86  Liberty  St.,  N.  Y.  City. 


PORTABLE  INDUSTRIAL  LIGHT  FROM  OIL  UP  TO  2000  ^ 


E 

ER. 


Extra  Steam  Hose. 


SOLID  VULCANITE  EMERY  WHEELS. 


THE 


WELLS  LIGHT 


WALLWORK  &  WELLS'  PATENTS  .Registered  Title.) 

NO  ENGINE!     NO  BOILER!     NO  COMPRESSOR  ! 
NO  CONNECTIONS  !    NO  HARD  SHADOW  ! 
NO  DANGER !     NO  SPRAY ! 

3000  NOW  IN  USE. 

For  Engineers,  Contractors,  Ship  Yards,  Railroads,  Docks,  _ 
Dredsers,  Mines,  Collieries,  and  all  places  where 
portable  powerful  outside  light  is  required. 

MEDALS  AT  PARIS  &  HAMBURG  '89. 

KFEGAN  &  HAIPIN, 


44  &  46  Washington  St., 
NEW  YORK. 
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IMPROVED  STEAM  PUMP. 

BY  THE  VALLEY   PUMP   CO.,  EASTHAMPTON, 
MASS. 

The  Valloy  Pump  Co.,  Easthampton, 
Mass.,  have  made  an  improvement  in  the 
valve  S'car  of  duplex  pumps  which  is  shown 
herewith. 

It  will  be  noticed  that  instead  of  the  link 
commonly  employed  for  moving 
the  steam  valves  in  duplex 
pumps,  a  straight  rod  is  substi- 
tuted in  this  pump  without  any 
joints.  On  the  rod  are  two  collars, 
held  in  place  by  set  screws  which 
can  be  adjusted  to  lengthen  or 
shorten  the  strokes ;  between 
them  is  a  spool  loose  on  the  rod, 
which  is  moved  b}-  the  crank  of 
the  rock  shaft  until  it  comes  in 
contact  with  one  of  the  collars, 
when  the  valve  is  cariied  along 
and  the  motion  reversed.  It  is 
claimed  that  this  arrangement  is 
more  durable  than  that  employ- 
ing links,  as  the  point  made  by 
the  crank-pin  and  flanges  of  the 
spool  are  the  only  parts  to  wear; 
the  surfaces  being  large  and  the 
spool  having  a  rotary  motion,  the 
wear  is  reduced  to  a  minimum. 
The  Valley  Pump  Co.,  East- 
hampton, Mass.,  carry  at  their 
works  a  full  line  of  these  pumps 
in  stock,  from  3"  to  14"  diameter  of 
steam  cylinders. 

A  curious  case  recently  tried 
in  New  Jersey  was  that  of  a  con- 
cern which  sued  two  former  em- 
ployees for  incapacity,  laying  dam- 
ages at  $50,000.  The  owners 
claimed  that  the  defendants  en- 
tered their  employment  in  1883  as 
superintendent  and  manager  re- 
spectivel^'.  They  were  to  give 
their  time,  labor,  and  skill  for 
three  years  and  two  months  at 
a  salary  of  $3,000  each  per  year, 
and  were  to  receive  ten  per  cent, 
of  the  net  profits  of  the  business. 
The  plaintilfs  claimed  that  the 
defendants  did  not  fuHill  their 
contract,  that  they  willfully  ne- 
glected and  unskillfuUj'  managed 
the  business,  and  that  the  work- 
manship was  defective,  thereby  in- 
juring the  business  of  the  plain- 
tiffs to  the  amount  of  $50,000. 
That  after  making  the  agreement 
the  defendants  changed  the  way 
in  which  the  business  had  been 
conducted.  They  sold  a  large 
quantity  of  goods,  which  was 
pronounced  a  failure,  and  was  sent 
back  to  the  firm. 

The  company  lost  the  suit. 


This  thing  of  milling  out  the  grooves  in 
twist  dtilis,  amounting  to  more  than  half 
their  .section,  has  always  seemed  an  absurd- 
ity. A  good  many  years  ago,  ten  or  more, 
a  company  in  New  York  began  to  make 
forged  drills,  and  succeeded.  Succeeded  so 
well,  at  any  rate,  as  to  cause  the  enterprise 
to  be  bought  up  b3^  some  of  the  leading 


TRIPLE-CYLINDER  EXPANSION  ENGINE 

BY  RILEY  AND  COWLEY. 

The  engraving  represents  a  ti-iple-c^  lin- 
der  expansion  engine  with  cvlinders  4',  C^', 
and  10"  X  8",  built  by  Riley  &  Cowley,  South 
Hrookl^-n,  N.  Y.,  which  has  been  put  into 
man^'  steam  launches  and  .yachts  where  it  has 
given  excellent  .satisfaction.  As  will  be  .seen 
the  engines  are  easily-  accessible 
all  round,  and  occup}'  as  little 
room  as  possible.  The  valves  are 
of  the  pi.ston  type  on  high  pres- 
sure and  intermediate  cylinders, 
with  slide  valves  on  the  low  pres- 
sure. The  high  pressure  cylin- 
der is  forward.  There  are  no 
links,  and  but  three  eccentrics  for 
the  three  cylinders.  These  ec- 
centrics are  close  together  on 
the  rear  end  of  the  shaft ;  one 
operates  the  low  pressure  valve  di- 
rectly', the  motion  from  the  other 
two  eccentrics  is  carried  by  rock 
shafts  to  their  respective  cylin- 
ders. These  three  eccentrics  work 
from  a  sleeve  that  is  free  to  rotate 
upon  the  shaft.  In  the  sleeve  a 
spiral  groove  is  cut,  and  in  the 
shaft  a  straight  keyway  is  pro- 
vided, attached  to  a  second  short 
sleeve  that  works  outside  of  the 
other  one,  that  is  moved  by  a 
rack  and  pinion  so  as  to  turn  the 
eccentrics  one  v:ay  or  the  other, 
reversing  the  engine  without  the 
use  of  link  motion.  The  estimated 
horse-power  is  75,  with  450  revolu- 
tions and  a  steam  pressure  of  250 
pounds  to  the  square  inch.  There 
are  independent  air,  circulating, 
and  feed  pumps.  These  engines 
are  made  in  the  best  manner  and 
of  the  best  matei  ial  and  being  en- 
tirely' self-contained,  can  be  hoist- 
ed out  of  a  vessel  and  stored 
awa\-  under  shelter  in  winter  if 
desired. 


TRIPLE-CYLINDER  EXPANSION  ENGINE  BY  RILEY  AND  COWLEY. 


There  is  one  rule  which 
ought  to  be  taught  in  every 
school  in  the  United  States,  and 
that  is,  never  lift  a  wire  otT  the 
ground.  As  long  it  is  on  the 
ground  it  is  harmless,  no  mat- 
ter what  pressure  may  be  upon 
it.  The  moment  it  leaves  the 
ground  it  may  be  dangerous.  If 
it  is  in  the  way  of  traffic,  you  can 
safely  pull  it  across  the  street  with 
your  foot,  then  put  your  foot  on  it 
and  hold  it  to  the  ground,  and  it 
cannot  hurt  you,  but  do  not  lift 
it.  Never  touch  a  wire  tied  on 
a  pole.  It  may  not  be  danger- 
ous, but  it  is  like  an  unloaded 
gun,  it  may  kill  you. — Electric 
Power. 


At  Tillamook  Rock,  Ore.,  the  sea  waves 
were  so  high  latel,y  that  the  water  came 
down  the  chimney  of  the  boiler  house  of  the 
fog  siren  in  torrents,  and  poured  out  through 
the  tubes  of  the  boiler.  The  chimney  is 
about  130  feet  above  sea  level.  The  spray 
entered  the  cowl  of  the  chimney  over  the 
lamp,  which  is  150  feet  above  sea  level,  and 
ran  in  streams  to  the  bottom. 


makers  of  milled  drills.  The  forging  process 
is  not  only  to  save  metal,  but  to  produce 
better  tools,  and  we  recommend  our  friends 
to  call  for  forged  drills  when  they  can  be 
procured. — Industry. 

"NVe  have  always  understood  that  these 
forged  drills  warped  very  badly  in  harden- 
ing. Many-  concerns  have  started  making 
gouged  twist  di'ills  in  the  last  few  years. 


The  Lords  of  the  English  Admiralty  have 
just  officially  reprimanded  an  engineer  cadet, 
who  when  asked  "  How  would  you  proceed 
to  get  steam  up  ?  replied,  "  Tighten  your 
funnel-stays  and  regulate  your  funnel 
draught,  then  look  up  and  say,  'I  am 
ready  to  go  home  if  the  boiler  front  comes 
out. '  " 


S8 


tHE  ENGINEER 


BOILER  MAKING.   No.  33. 

BY  John  Cook. 
Ali.  persons  engaged  in  the  use  of  steam 
should  know  what  the  bursting  pressure  of 
the  boiler  shell  is.  There  are  rules  publish- 
ed, but  they  are  useless  to  a  great  many,  as 
they  are  mostly'  in  algebraic  symbols  and 
formuUe,  which  only  a  few  can  understand. 
Most  practical  men  would  like  to  see  the 
rules  in  plain  figures,  or  have  the  examples 
in  plain  figures,  so  that  the  dullest  of  them 
can  see  how  it  is  worked.  A  rule  to  find  the 
bursting  pressure  is  to  multiply  the  strength 
of  the  iron  in  pounds  per  square  inch,  by 
twice  the  thickness  of  the  plate  in  inches, 
and  divide  by  the  diameter  of  the  shell. 
Now,  for  a  36  inch  shell,  having  a  tensile 
strength  of  45,000  lbs.,  and  Y  thick,  the  ex- 
ample would  be : 

45,000  X  .50 -i- 36. 

This  gives  625  lbs.  as  the  bursting  pres- 
sure if  the  joints  were  as  strong  as  solid 
plate,  but  in  single  riveted  joints,  sixty-five 
per  cent,  is  all  tliat  is  allowed,  therefore  we 
say  that  635  x  .65  =  406^  lbs.  as  the  burst- 
ing pressure  per  square  inch  under  steam. 

Domes  and  drums,  in  fact  all  heads  of 
boilers,  should  be  braced  thoroughly  to  with- 
stand these  pressures.  I  wonder  if  engi- 
neers who  have  a  trick  of  wedging  the  lever 
of  the  safety-valve  down,  know  how  much 
force  they  have  confined  in  the  boiler?  And 
boiler-makers  as  well,  who  put  onl^^  five  or 
six  f  braces  in  a  dome  of  some  size.  1  don't 
believe  the}-  know  what,  or  how  much  pres- 
sure they  will  stand. 

To  have  the  head  of  the  boiler  equal  in 
strength  to  the  shell,  the  rule  is  to  multiply 
the  square  root  of  the  radius  (half  the  diam- 
eter) b}^  the  thickness  of  iron  in  the  shell 
in  inches.  The  radius  of  36'  is  18"  and  the 
square  root  of  18  is  4.24,  and  the  example 
would  read : 

4.24  X  .25  =  1.0600. 

We  need,  therefore,  a  head  1"  thick  to  stand 
as  much  pressure  as  the  shell ;  that  is  1' 
wrought-iron  without  being  braced. 

All  holes  should  be  fair,  and  rivets  driven 
with  care;  in  fact,  in  building  boilers  the 
greatest  care  should  be  taken,  for  what  a 
magazine  of  destruction  a  boiler  is  in  care- 
less hands  I  Most  mechanical  writers  say 
that  machine-driven  rivets  are  best  in  boiler 
work.  I  can't  see  it,  for  when  the  rivet  is 
finished  it  is  still  hot — red-hot,  and  has  yet 
to  shrink,  and  in  driving  another  rivet  along- 
side of  it,  will  shove  the  sheets  over,  or  out. 
When  the  hammer-driven  rivet  is  finished  it 
is  done  shrinking.  Of  course  a  rivet  can  be 
hammered  on  till  it  is  crystallized,  but  there 
is  no  need  of  that.  If  the  rivet  is  driven 
judiciously  b^'  hand  it  makes  the  best  and 
tightest  work.  This  is  easily  proven  any 
day.  Take  a  boiler  that  has  been  riveted  by 
hand,  and  very  few  of  the  rivets  will  leak 
when  testing.  Take  one  that  has  been  ma- 
chine riveted,  and  over  half  of  the  rivets  will 
leak,  and  leak  badly. 

The  very  best  of  work  can  be  made  in 
driving  250  to  300  rivets  per  day  on  straight 
jobs,  such  as  the  shells  of  stationary  and 
other  boilers.  Some  may  think  that  to 
drive  even  that  number  is  too  much,  but  it 
is  easier  than  driving  150  and  keep  on  the 
rivet  six  or  seven  times  around.  Four  times 
around  is  quite  sufficient  on  f  or  f  rivets, 
but  every  blow  must  tell,  and  must  be  put 
in  the  right  place.  It  is  labor  thrown  away 
to  keep  too  long  on  a  rivet.  There  can  be  a 
great  many  more  rivets  driven  by  machin- 
ery than  by  hand,  and  I  think  even  they 
could  be  improved  if  they  were  gone  over 
the.  second  time.  That  is,  when  the  seam 
is  riveted  up  give  each  rivet  a  couple  of 
blows  over  again;  that  would  tighten  up 
those  rivets  which  had  got  loose.  I  would 
take  a  little  more  time,  but  I  am  positive 
that  this  time  would  be  more  than  balanced 
in  calking  the  rivets  when  testing. 

I  think  it  must  have  been  quantity,  not 
qualit}^,  that  writers  have  been  thinking  of 
when  commending  machine-riveting  over 
hand-driven  rivets. 

In  condemning  machine-rivets  I  mean 


those  done  by  the  steam  riveters.  As  there 
are  only  two  blows  struck  on  the  rivet  in 
some  places  it  leaves  the  rivet  too  hot  as  be- 
fore stated;  if  a  little  more  time  was  taken 
with  them,  and  a  small  stream  of  water 
allowed  to  run  on  the  dies  to  keep  them  cool 
and  help  cool  the  rivet  before  the  last  blow 
was  struck,  the  rivets  would  be  tighter  and 
better. 

(To  be  continued.) 
 •  -*>  •  

JOHN  H.  GALWEY,  NATIONAL  PRESI- 
DENT M.  E.  B.  A. 

We  take  pleasure  in  presenting  our  read- 
ers with  a  portrait  of  Bro.  John  H.  Galwey, 
the  first  salaried  president  of  the  Marine  En- 
gineers' Beneficial  Association.  President 
Galwey  was  born  in  Detroit,  Mich.,  on  Aug- 
ust 7,  1848,  and  is  now  forty-one  years  of  age. 
He  has  been  fifteen  3-ears  in  the  M.  E.  B.  A., 
and  has  held  every  office  within  its  gift.  He 
has  been  a  marine  engineer  for  eighteen 
3'ears,  and  for  the  last  ten  3'ears  was  cliief 
engineer  of  the  'Alaska,'  formerly  a  fast 
sidewheel  boat  running  between  Detroit  and 
Sandusky,  0.  This  vessel  was  burned  at 
her  dock  in  May  last.     The  company  are 


building  a  new  vessel  which  Bro.  Galwey 
was  to  have,  but  his  election  to  the  presi- 
dency will  cause  him  to  resign. 

Bro.  Gal we.y's  Association,  No.  3,  of  De- 
troit, presented  him  last  year  with  a  gold 
chain  and  bric-a-brac  attachment  as  a  mark 
of  their  esteem  for  the  man  personallj^and  all 
who  have  ever  come  in  contact  with  him  will 
say  that  no  better  choice  could  have  been 
made  for  the  interests  of  the  Order  at  large. 
Bro.  Galwey  will  fill  the  position  in  all  re- 
spects, and  though  he  did  not  seek  the  office, 
and  voted  against  a  salaried  president,  as 
instructed  by  his  association,  he  will  devote 
all  his  energies  to  strengthening  and  adding 
to  the  Order.  May  his  reign  be  peaceful 
and  prosperous. 


This  almost  incredible  statement  regard- 
ing English  war  vessels  is  taken  from  a  for- 
eign paper:  "  Besides  then-  structural  weak- 
ness they  are  subject  to  a  serious  source  of 
danger  from  the  fact  that  for  the  sake  of 
lightness,  they  are  built  without  the  protec- 
tion of  double  bottoms,  while  the  moving- 
parts  of  the  engines  are  placed  so  low  down 
in  the  hold  that  there  is  insufficient  clear- 
ance allowed  between  them  and  the  keel 
plates.  Should,  therefore,  the  eccentric  rod 
break  (as  one  did  under  trial  at  Devonpoi-t), 
or  some  obstruction  find  its  way  beneath  the 
cranks,  the  probability  is  that  the  hammer- 
ing of  the  one  or  the  pressvu-e  produced  by 
the  other  would  knock  a  hole  through  the 
thin  bottom  plating." 


This  is  rather  a  remarkable  example  of 
careless  writing.  It  occurs  in  a  letter  to  a 
railway  journal.  Speaking  of  English  cars, 
it  says: 

"The  compartments  have  certain  advantages  not 
attainable  in  our  cars.  The  doors  at  tlie  sides  afford 
a  means  of  ingress  and  egress  that  allows  the  pas- 
sengers more  freedom  than  we  attain.  I  noticed 
that,  as  I  stepped  from  the  door  to  the  platform  and 
walked  toward  the  forward  end  of  the  train,  before 
I  had  reached  half  the  distance  the  passengers  leav- 
ing the  cars  were  all  out,  and  the  newcomers  seated 
in  their  places." 
Lower  down  the  same  writer  says: 
"The  next  stopping-place  was  Crewe,"  where  they 
took  on  ten  more  cars,  making  a  train  of  thirty-two 
cars.  I  did  not  see  that  the  passengers  got  out  of 
the  coaches  any  more  rajjidly  than  they  would  from 
the  cars  of  the  Boston  &  Albany  or  Old  Colony 
railroads." 

Again  upon  another  subject  the  corre- 
spondent says: 

"Every  man  in  the  railroad  employ  is  gentleman- 
ly, not  only  in  (ireat  Britain,  but  on  "the  Continent. 
In  the  two  weeks  of  almost  uninterrupted  travel  by 
rail,  we  met  with  nothing  but  politeness  and  kind 
treatment  from  the  red-capped  Government  officials 
in  charge  of  the  stations  in  Germany,  to  the  guard 
who  politely  opens  the  door  and  calls  out  the  name 
of  the  stations.  In  this  respect  "Free  America"  has 
much  to  learn." 

But  something  came  over  the  spirit  of  his 
dream,  and  he  takes  the  praise  back  thus: 

"Returning  to  England,  determined  to  get  an  ex- 
perience of  the  different  styles  of  railroad  travel,  we 
first  traveled  first-class  on  the  Northwestern  Kail- 
waj%  and  found  that  one  shilling  would  insure  the 
utmost  courtesy  from  the  emploj-ees  of  the  road, 
while  when  that  could  not  be  obtained  they  were  as 
discourteous  as  possible,  and  I  can  say  that  for  fair 
and  square  and  Cuurteous  dealing  by  railroad  em- 
ployees, the  train  men  in  the  United  States  are  un- 
surpassed." 

You  get  as  much  "  politeness  ''  for  tw  en- 
ty  five  cents  in  this  country  as  anN'where 
else. 

It  has  long  been  known  to  every  sea  going 
engineer  who  understands  his  business,  that 
the  most  economical  vacuum  is  not  measured 
by  the  greatest  number  of  inches  of  mer- 
cury-. A  high  vacuum  means  cold  feed- 
water,  and  a  rise  of  a  few  degrees  in  the 
temperature  will  often  much  more  than 
compensate  for  the  power  assumed  to  be 
lo.st.  Thus,  for  instance,  a  condenser  tem- 
perature of  100  deg.  corresponds  to  a  pres- 
sure of  less  than  one  pound  per  square  inch. 
A  rise  of  15  deg.  corresponds  to  an  increase 
of  only  half  a  pound.  If  it  could  be  shown 
that  the  back  pressure  in  the  cylinder  rose 
and  fell  exactly  as  the  temperature  rises 
and  falls  in  the  condenser,  this  half  pound 
might  be  a  consideration.  But  nothing  of 
the  kind  occurs.  The  back  pressure  is 
usuall}-  about  3  lbs.  or  a  little  more,  and  it 
is  ver3'  little  affected  by  a  rise  or  fall  of  a 
pound  in  the  condenser;  while  a  rise  of  15 
deg.  or  20  deg.  in  the  feed- water  tempera- 
ture represents  a  substantial  gain. — London 
Engineer. 

[just  so,  and  the  need  for  re-heating  feed- 
water  is  apparent,  if  we  want  the  full  value 
of  the  condenser. — Eds.] 

—  •  -♦-  •  

The  recent  breakdown  of  one  set  of  the 
engines  of  the  *  Citij  of  Neiv  York'  affords 
a  startling  illustration  of  the  enormous  cost 
at  which  the  fast  records  of  ocean  racers  are 
obtained.  During  this  vessel's  last  trip 
eastward,  one  of  the  crank-pins  of  the  port 
engines  was  broken,  and  the  trip  was  finish- 
ed with  the  starboard  engines  alone.  Com- 
paring the  three  days'  run  with  the  single 
set  of  engines  to  a  corresponding  period  on 
the  previous  voyage  with  both  engines,  we 
find  the  average  ratio  of  the  speeds  in  the 
two  cases  was  0.820  to  1.  When  they  con- 
sider that  the  loss  of  one-half  the  propelling 
power  had  the  effect  of  reducing  the  speed 
by  only  IS  per  cent.,  the  promoters  of  the 
line  of  28-knot  steamships  will  have  some 
idea  of  the  cost  of  their  projected  scheme. — 
Mechanical  World. 


The  commonest  adulterant  of  lard  oil  is 
cotton  seed  oil,  and  as  the  latter  is  half  the 
price  of  lard  oil  the  temptation  to  use  it  is 
very  great.  Have  your  lard  oil  tested  and 
you  may  get  a  surprise.  Cotton  seed  oil  is 
worthless  for  lubricating. 
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Prof.  Charles  E.  MUxVRoe,  of  tlie  United 
States  Naval  Institute  at  Newport,  K.  1., 
has  discovered  a  new  explosive  which  is  said 
to  possess  most  wonderful  propci'tits.  It 
has  gr'eater  power  tiian  any  explosive  now 
in  use,  while  it  possesses  great  chemical 
stability.  Prof.  Munroe  has  tested  its  safe- 
ty'- vi^i;-orously.  He  found  that  it  could  not 
be  exploded  by  a  blow  with  a  steam  ham- 
mer or  by  g'lancin'4'  or  direct  blows  from 
a  heav'y  sled^^e  liammer.  It  is  a  true  chem- 
ical compound  somewhat  resembling-  the 
diazo  compounds  discovered  by  Greiss.  It  is 
smokeless  and  as  nearly  noiseless  as  an  ex- 
plosive can  be,  yet  the  claim  is  made  that  a 
single  shell  charged  with  it  would  sink  tlie 
heaviest  ironclad  afloat.  Its  manufacture 
is  said  to  be  safe  and  easy.  The  hig-h  repu- 
tation of  Prof.  Munroe  gives  great  weig-ht  to 
any  claims  which  he  advances,  and  it  is  to 
be  hoped  that  further  particulars  will  soon 
be  obtainable.  The  composition  of  liis  ex- 
plosive is  as  yet  a  secret. 

A  WATCHMAKER  says:  "You  complain, 
sometimes  that  3^our  watch  g'ains  a  minute 
a  month.  You  are  aware  that  the  balance 
makes  five  oscillations  every  second, which  is 
433,000  a  day;  so  that,  exposed  to  all  the 
vicissitudes  which  heat  and  cold  occasion, 
the  varying  weig'htof  the  air,  and  the  shak- 
ing' to  which  it  is  subjected,  it  has  not  varied 
more  than  a  minute  in  a  montli,  or  two  sec- 
onds a  day.  It  has  only  acquired  with  each 
vibration  of  the  balance,  a  variation  of  the 
216,000th  part  of  a  second.  Judg'e,  then, 
what  must  be  the  extreme  perfection  of  the 
mechanism  of  a  watch." 


VERY  LIGHT  STEAM  BOILERS. 

The  eng-raving-  represents  what  is  perhaps 
the  lightest  form  of  steam  generator  known. 
It  can  scarcely  be  called  a  water-tube  boiler, 
for  there  is  no  water  in  it  at  any  time  save 
for  the  brief  moment  during  which  it  is  in- 
jected, when  it  is  immediately  flashed  into 
steam.  As  will  be  seen,  this  belongs  to  the 
t^'pe  of  forced  circulation  boiler,  the  water 
being  forced  in  at 
one  end  and  issuing 
as  steam  at  the  oth- 
er. This  particular 
tube  is  very  small 
in  area  of  water 
passage,  so  that  it 
is  called  a  capillary 
tube  (from  "capil- 
lus,"  a  hair),  but 
why  it  is  so  made 
we  are  not  told. 
These  boilers  rapid- 
ly deteriorate  from 
the  very  nature  of  their  opei^ation.  If  there 
is  anj'thing  that  red  hot  iron  loves  it  is  oxy- 
gen, and  these  tubes  being  more  or  less  in 
that  condition,  absorb  all  the  oxygen  there 
is  in  the  water,  with  the  result  that  they 
form  oxide  of  iron,  rust  in  plain  English,  so 
that  the  tubes  rapidly  rust  away  to  destruc- 
tion. It  is  simply  a  question  of  time,  and 
not  a  very  long  time  either,  when  the  whole 
tube  will  be  converted  into  iron  rust.  The}' 
are  therefore  not  so  desirable  as  some  other 
kinds  of  boiler. 

To  prevent  the  access  of  air  to  the  cj'lin- 
der  while  the  vacuum  existed  under  the  pis- 
ton, Newcomen  maintained  a  lnyev  of  water 
on  the  top  of  the  piston,  but,  one  da}',  while 
watching  one  of  his  engines  at  work,  he  was 
surprised  to  see  it  animated  with  unwonted 
vigor,  and,  searching  for  the  cause,  found  a 
hole  in  the  piston  which  allowed  the  water 
to  leak  into  the  cylinder,accelerating  the  con- 
densatoin  and  producing  a  much  better  vacu- 
um than  he^had  previously-  attained.  This  sug- 
gested to  Newcomen  the  expedient  of  inject- 
iag  condensing  water  into  the  cylinder,  in- 
stead of  applying  it  to  the  outside. 

William  Baxter,  of  Newark,  N.  J.,  in- 
vented and  buUt  a  compound  locomotive 
which  was  in  practical  use  as  long  ago  as 
1870. 


THE  LATEST  MARINE  FALLACY. 

Our  readers  will  pardon  us,  no  tloubt,  for 
ins(!rting  a  cut  of  the  laiest  marine  fallacy, 
winch  is  siiid  to  be  th(!  invention  of  a  pupil  of 
liankine.  We  find  it  in  the  Minincj  and 
Scidilijic  P/v'.s.v,  of  San  Fi  ancisco.    It  says  : 

"This  iiatentcd  auxiiiary  propeller  lias  heen  invent- 
ed Ijy  an  Eiiglisli  engineer  resident  on  this  coast.  It8 
shafie  and  eunstruction  is  similar  to  tliat  of  a  long- 
])ointed  fan,  as  sliown  in  tlie  engraving,  witli  radial 
i)iades  tajjeriiig  to  a  jxjint  in  front  and  increasing  in 
diameter  a-i  it  approaches  the  Indl  of  the  vessel  to 
vvliicli  it  is  attached.  The  cut  sliows  tiie  application 
of  Stevenson's  centrifugal  auxiliary  |)roi)eller  to  a 
tor|)edo  l)oat,  from  which  50  knots  per  liour  on  an 
even  keel  is  expecteil.  It  can  he  a])plied  to  existing 
sliips  hy  cutting  away  a  portion  of  the  stem  of  the 
vessel  from  the  water  line  down  and  backward  as 
far  as  is  necessary,  according  to  the  diameter  of  fan 
recpiired;  [l'"or  5  feet  back  from  the  bow  the  midship 
section  of  a  tori)edo  boat  is  about  -i'  on  the  water 
line. — Eds.  E.\(iiNKKK.  J  but  in  constructing  vessels  to 
use  this  apiiaratus,  it  would  not  be  necessary  to  con- 
struct a  fixed  stem,  as  the  fan  would  take  the  place 
of  the  stem  as  a  rotary  snow-plow  takes  the  place  of 
the  old  fashioned  one.  This  movable  stem  or  auxil- 
iary proiieller  is  not  a  screw,  but  simply  a  fan  to 
clear  away  the  water  and  the  resistance  it  causes 
ahead  of  the  hull  of  a  ship  moving  at  a  high  speed. 
It  is  only  on  high-speed  ve.ssels  that  it  can  be  used  to 
advantage  (where  the  speed  is  over  1~>  knots  per 
hour),  such  as  torpedoes,  torpedo  boats,  y.achts  and 
steamboats.  In  speeds  above  Is  knots  per  hour  the 
inventor  is  confident  that  this  auxiliary  fan  will  give 
more  efliciency  than  can  be  accomplished  by  in- 
creasing the  size  and  horse-power  of  engines  and 
screw-  propellers. 


Here  the  inventor  treats  us  to  a  new  gos- 
pel of  the  wave  line  theory.    To  wit: 

"In  the  case  of  head  pi-essure  or  impact,  a  certain 
mass  of  water  at  rest  has  to  be  displaced  so  quickly 
that  it  has  not  time  to  form  a  regular  wave,  and  at 
very  higii  velocities  the  water  ahead  of  the  ship  has 
to  be  displaced  bodily,  as  if  it  was  a  solid  instead  of 
a  liquid  mass.  *  *  *  Mr.  Robert  Stevenson,  the 
inventor,  is  an  engineer  of  20  years'  standing, 
having  been  educated  at  Glasgow  University  under 
the  late  Prof.  Rankine.  He  has  secured  patents  for 
Great  Britain  and  this  country,  and  hopes  by  the 
ipplicarion  of  the  auxiliary  centrifugal  propel- 
ler, to  be  able  to  give  steamships  and  torpedoes  a 
speed  of  50  knots  per  hour,  and  also  hopes  to  see  the 
time  when  six  days  will  complete  the  voyage  from 
San  Francisco  to  New  Zealand.  ;Mr.  Stevenson's 
idea  of  the  action  of  the  centrifugal  propeller  is  that 
it  makes  a  partial  vacuum  in  front  of  the  hull  of  the 
ship  and  keeps  the  water  back  like  solid  walls  until 
the  hull  has  entered,  and  so  takes  aw'ay  the  head  re- 
sistance due  to  the  inertia  of  the  water,  and  causes 
the  ship  to  be  i>ushed  from  behind  by  tlse  water 
which  rushes  in  to  liU  up  the  partial  vacuum  so 
formed  in  front,  so  that  back  resistance  is  also  done 
away  with,  and  by  that  means  the  speed  of  the 
screw-propellers  behind  may  be  increased  without 
the  additional  loss  due  to  slip,  as  the  screw-jjropel- 
lers  will  be  moving  more  or 'ess  in  a  mill-race. 

If  the  inventor  will  take  a  barrel  and 
make  it  fast  endwise  to  the  bow  of  a  torpedo 
boat  he  will  get  as  much  value  out  of  it  as 
out  of  this  contrivance,  for  tlie  resistance  of 
the  barrel  woidd  be  no  more  than  that  of 
the  "centrifugal  propeller"  he  has  invented. 


An  open  meeting  of  Ocean  Marine  En- 
gineers' AssociaNon  No.  G9,  hall  ISO  Bow- 
ery, N.  Y.,  will  be  held  Wednesday,  Febru- 
ary 19.  You  are  respectfully  invited  to  at- 
tend and  hear  the  eminent  speakei-s. 


Recently  an  interesting  experiment  in 
jumping  a  tor|)odo  boat  over  a  boom  was 
carried  out  in  Porcliester,  England.  The 
l)oom,  whicli  was  twenty  feet  in  length,  dif- 
fered from  the  usual  spars  whicli  are  u.sed 
for  the  defense  of  haibors  against  torpedo 
attacts,  in  that  it  was  six  feet  broad  and  sur- 
mounted by  a  number'  of  spikes,  which  it  was 
supposed  would  receive  tlie  boat  and  liold  it 
a  pr  isoner.  No.  49  first  class  torpedo  boat, 
which  had  been  .strengthened  for  the  pur- 
pose, was  selected  to  attack  the  boom.  Hav- 
ing'- made  a  few  preliminary  runs  in  the  har- 
bor to  enable  her  engines  to  olitain  full  speed, 
she  made  a  diish  at  the  boom  at  a  rate  of 
about  twenty  knots.  At  this  speed  lier  stem 
was  lifted  out  of  the  water  almostashigh  as 
tlie  boom  itself,  which  sunk  on  impact,  and 
before  it  could  rise  to  the  surface  the  mo- 
mentum of  the  craft  had  carried  her  over. 
She  was  subsequently  berthed,  and  it  was 
found  that  neither  her  cutwater  nor  pro- 
[lellei-  had  suffered,  nor  had  a  single  plate 
been  bulged  or  started.  The  result  of  the 
experiment  goes  far  to  show  that  either  the 
booms  must  be  duplicated,  or  that  they 
must  be  supplemented  with  nets,  with  the 
object  of  entangling  the  .screws  of  the  attack- 
ing boats. — Emjineering. 

In  spite  of  the  low  wages  paid  to  skilled 
mechanics  in  Glasgow,  the  cost  of  building 
a  locomotive  thei^e  is  considerably  higher 
than  it  is  in  the  United  States.  A  Briti.sh 
locomotive  building  company,  noted  for  the 
line  e(iuipment  of  tools  used  and  the  ad- 
vanceu  s\-stem  of  production  followed,  built 
•iOO  locomotives  last  year,  employing  on  an 
average  2,500  workmen.  A  well-known 
American  firm  in  the  same  time  built  300 
locomotives  employing  1,400  workmen.  Al- 
lowing 300  days  for  a  year's  work,  the 
American  firm  puts  the  labor  of  one  man 
for  1,400  days  on  each  engine  finished.  At 
the  same  rate  the  British  builder  puts  the 
labor  of  one  man  for  3,750  days  on  each 
locomotive  sent  out.  The  weight  and  power 
of  the  American  locomotives  greatly  ex- 
ceeded those  built  in  the  British  shop.  "  This 
is  no  heai'say  matter.  It  was  a  comparison 
made  by  the  chief  executive  officers  of  the 
t  wo  works  referred  to.  The  British  firm 
follows  largely  the  American  practice  of 
production  by  piece  work,  and  the  process 
of  manufacture  appeared  to  be  very  system- 
atically carried  on. — Nat.  Car  Builder. 


A  singular  accident  happened  lately  in 
San  Francisco.  While  expanding  the  pro- 
peller of  the  '  State  of  California  '  by  heat, 
to  leniove  it,  the  water  which  had  collected 
in  the  hollow  of  the  hub  of  the  propeller  was 
heated,  and  the  steam  generated  having  no 
means  of  escape,  exploded  with  a  heavy  re- 
port, blowing  the  propeller  off  the  shaft, 
causing  it  to  fall  into  the  bottom  of  the  cof- 
fer dam  placed  on  the  stern  of  the  ship,  and 
driving  the  broken  shaft  back  into  tlie  ship 
more  than  six  feet.  Fortunateh",  no  one  was 
injured.  This  cored  space  in  propellers 
has  also  caused  them  to  bui-st  by  freezing. 
Eveiy  screw  should  have  an  inch  hole  in 
the  hub,  through  to  the  chamber. 

 •  •  

The  President  of  the  Berlin  Physical 
Society-  recently  exhibited  the  air-pump  con- 
structed by  Otto  Von  Guericke  in  1675, 
which  had  recently  been  acquired  by  the 
Physical  Society.  This  pump  is  still  in  a 
thoroughly  workable  condition,  with  the  ex- 
ception of  the  glass  vessel,  whicli  has  been 
renewed.  The  pressure  in  this  receiver  could 
be  reduced  to  '20  mm.  of  mercury,  by  means 
of  the  pump.  The  celebrated  Magdeburg 
Hemispheres,  perfect  except  for  the  leather 
packings,  were  also  exhibited. 


The  British  ironclad  '  Vulcan',  which  is  be- 
ing built  abroad,  is  having  a  new  rudder 
weighing  twenty  two  tons,  the  largest  ever 
put  on  a  British  vessel. 

We  distrust  very  much  reports  of  new 
submarine  vessels  which  are  "  a  complete 
success"  from  the  start. 
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THE  ENOIN^E^. 


UUm  to  the  Editoit. 


To  avoid  misconception  we  state  that  this  department  is  open  to 
all.  The  experienced  and  inexperienced  mechanic  and 
engineer  meet  on  common  ground,  and  are  free  to  express 
their  views  in  their  own  way.  No  communications  will  be 
suppressed  except  their  tenor  and  tone  are  against  the  policy 
of  this  page.  Personal  reflections  should  be  carefully  avoided. 
Correspondents  need  not  hesitate  to  ivrite  for  supposed  mant 
of  ability.  Such  corrections  as  are  needed  will  be  made  ririth 
pleasure.  It  is  specially  requested  that  all  figures  be  made 
very  plain  and  all  proper  names  clearly  written. 


B 


A  QUESTION  OFTEN  ASKED. 

Editors  Engineer: 

I  am  one  of  your  subscribers,  and  I  wish  to  ask 
you  to  accommodate  me  by  answering  the  following 
through  your  paper. 

I  am  a  young  man  of  nineteen  years,  in  the  em- 
ploy of  a  Safe  Company  of  this  city,  as  mechanical 
draughtsman  and  designer,  but  as  my  work  is  not  of 
the  kind  that  can  cultivate  and  train  my  ideas  in 
such  a  way  as  to  enable  me  by  perseverence  and  in- 
dustry to  elevate  myself  to  a  higher  station  in  life, 
I  have  concluded  to  seek  employment  where  my  time 
may  be  spent  with  some  chance  of  gaining  a  more 
practical  and  thorough  knowledge  of  my  trade. 

I  can  make  mechanical  drawings,  so  far  as  appear- 
ance and  clearness  goes;  so  far  as  their  value  is  con- 
cerned I  never  as  yet  made  a  miss.  I  have  a  good 
practical  and  theoretical  knowledge  and  insight  of 
designing  and  inventing,  and  have  several  articles 
under  way  now  by  which  I  will  soon  be  able  to  dem- 
onstrate it.  I  thought  that  by  writing  to  you,  as 
you  are  acquainted  with  new  alfairs  and  companies, 
that  you  might  possibly  give  me  an  idea  as  to  where 
I  could  try  and  obtain  such  a  situation  in  engine, 
presses  and  geneial  machine  work.  Hoping  I  may 
profit  by  your  advise  and  answer.    I  remain, 

J.  C.  A. 

[We  should  be  glad  to  tell  our  correspondent  where 
he  can  find  what  he  is  looking  for,  but  situations  are 
not  so  plent}^  that  we  can  do  so.  Young  men  are 
wanted  all  over,  but  places  do  not  come  to  them, 
they  have  to  be  hunted  for,  and  he  is  fortvnate 
who  can  find  them.  It  comes  to  this — that 
all  men,  young  or  old  are  seeking  to  better  them- 
selves in  life,  and  the  result  depends  wholly  upon 
their  individual  push  and  energy.  No  one  can  do  so 
much  in  this  direction  as  the  applicant  himself. — 
Eds.] 

A  COAL  BUNKER  FBOBLEM. 

Editors  Engineer  : 

An  argument  has  arisen  between  myself  and  the 
second  engineer  on  the  following  question,  and  we 
appeal  to  you  for  an  answer  :  A  ship  has  three  coal 
bunkers  thwart  ship,  one  on  each  side,  and  one  built 
out  Irom  the  keelson  of  the  ship,  the  intermediate 
bunker  having  88,000  pounds  of  coal,  and  it  is  re- 
quired to  put 
80  tons  (or  160,- 
000  pounds)  in- 
to both  the 
other  bunkers. 
How  much 
shall  be  put  into 
each  that  the 
ship  shall  be  balanced— or  lie  on  an  even  keel? 
The  distance  of  the  centers  of  the  bunkers  is  given  in 
the  annexed  cut.  E  L.  Benson. 

Portland,  Me.,  Jan.  26,  1890. 

The  easiest  way  to  determine  the  respective 
amounts  will  be  to  first  find  how  much  coal  in  bun- 
ker A  will  balance  the  88,000  pounds  in  B.  This 
amount  will  be 

^Xl3=88,000x3i^, 
.  88,000X31^ 

or,  pounds  in  A-=^  =23,693 
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When  this  amount  has  been  put  in  A.  it  will  balance 
the  coal  in  23,and  after  that  equal  weights  in  A  and  C 
will  balance  each  other.  Subtracting  23,693  from 
160  000  leaves  136,307  pounds  to  be  divided  equally. 
Dividing  by  3  gives  68,153}^  pounds  to  be  put  in  C, 
and  the  amount  in  A  will  be 

68,1531^  +  23,693=91,8461^  pounds.  Eds. 

TO  MEASURE  QUANTITY  OF  AIR  PASSING  THROUGH 

A  JfURNAC£. 

Editors  Engineer  : 

How  do  you  ascertain  the  volume  of  air  supplied 
under  the  grate  bars  with  natural  draught  ? 

What  is  the  theoretical  evaporation  due  to  the 
combustion  of  one  pound  of  petroleum  ? 

Geo.  Blake. 

Owosso,  Mich. 

To  measure  the  quantity  of  air  passing  through 
the  furnace,  throw  a  shovelful  of  green  coal  (bitu- 
minous) on  a  red  fire.  Time  the  moment  it  strikes 
the  bed  and  the  moment  black  smoke  issues  (as  it 
will)  from  the  top  of  the  stack.  This  will  be  some 
part  of  a  minute.  Then  take  the  area  of  the  stack 
and  multiply  it  by  its  height.  This  gives  so  many 
cubic  feet,  or  inches,  of  air  passing  through  in  a 
given  time.  This  is  a  crude  way  of  arriving  at  the 
end  desired,  and  is  only  approximately  correct,  for 
the  air  does  not  rush  into  the  furnace  at  the  same 
speed  that  the  products  of  combustion  go  through 
the  stack.  A  better  way  is  to  use  a  machine  called 
an  anemometer — wind  gauge — in  front  of  the  ash 
pit  This  will  determine  the  velocity  of  a  volume  of 
air  of  a  given  cross  section  passing  under  the  grate 
bars  per  minute. 

Total  units  of  heat  in  one  pound  of  petroleum, 
20,360;  evaporation  equals'  21  pounds  of  water  from 
and  at  212. 
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-Sir>-\ 
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FROM  MARINE  ENGINEERS'  BENEFICIAL  ASSOCIA- 
TION,* NO.  2,  CLEVELAND,  OHIO. 

Editors  Engineer: 

Agreeable  to  a  resolution  passed  by  Marine  En- 
gineers' Beneficial  Association,  No.  2,  I  enclose  here- 
with an  invitation  and  complimentary  ticket  to  our 
Annual  Ball,  on  February  10,  and  if  you  will  favor 
us  with  your  presence  we  promise  you  a  good  time. 

However,  1  do  not  suppose  you  will  be  able  to  at- 
tend, but  I  beg  leave  to  say  to  you  that  we  do  not 
send  this  merely  as  an  act  of  formality,  but  rather 
as  an  expression  of  our  appreciation  of  a  tried  and 
true  engineer,  and  one  who  has  always  been  a  faith- 
ful friend  to  our  fraternity.  F.  B.  Smith, 

Cor.  Sec. 

[The  Brothers  of  No.  2  have  our  thanks  for  their 
courtesy.  Their  good  will  is  beyond  a  cold  "thank 
you,"  and  is  prized  far  more  than  we  can  express.] 


N.  A.  S.  £.  NO  1,  CHICAGO. 

Editors  Engineer  : 

The  following  members  were  elected  to  office  for 
the  ensuing  year.  President,  William  Ponsonby; 
Vice  President,  F.  Gager;  Treasurer,  Geo.  Mansfield; 
Financial  Secretary,  John  O'Connor;  Recording 
Secretary,  L.  Tanner;  Conductor,  Jas.  Rennie;  Cor- 
responding Secretary,  D.  B.  Ramsay;  Doorkeeper, 
David  Ponsonby;  Trustees,  John  Miles,  M.  I..  Tier- 
ney;  Chas.  Paul. 

Chicago,  III. 


*  »  *  * 


Few  appreciate  the  great  loss  of  heat  from 
uncovered  or  imperfectly  covered  pipes. 
Many  have  an  indistinct  impression  that 
there  maj^  possibly  be  some  slight  loss,  but 
there  is  in  md^ny  cases  an  absence  of  knowl- 
edge upon  this  subject  where  it  should  be 
complete.  The  most  correct  data  available 
shows  that  the  radiation  from  uncovered 
two-inch  steam  pipe,  with  60  pounds  steam 
pressure,  is  391.83  kilo,  centigrade  heat  units 
1  foot  1  hour,  or  21,739.78  kilos,  of  coal  for 
100  feet  per  year  of  300  daj'^s  of  10  hours 
each  ;  1  kilo  equals  2,205  pounds.  Properly 
combining  these  figures  we  see  that  there 
are  23.97  tons  of  coal  lost  b^^  radiation  from 
that  uncovered  pipe.  If  the  coal  costs  $4.00 
per  ton,  the  radiation  from  this  100  feet  of 
pipe  will  amount  to  $95.87.  From  the  same 
pipe  covered  witii  Berkefleld's  fossil  meal 
composition  .92  inch  thick,  the  most  power- 
ful in  organic  non-heat  conductor  used  as  a 
covering  at  the  time  these  investigations 
were  made,  there  was  radiated  24,109  kilo, 
cent,  heat  units  one  foot  1  hour,  or  1,337.63 
kilos,  of  coal  for  the  year.  This  would  be 
1.0474  tons  of  coal  at  $4.00  per  ton  ;  amounts 
to  $5.89.  Then  $95.87  less  $5.89  equals 
$89.98,  the  saving  effected  by  covering  this 
pipe  with  fossil  meal  composition  .92106  of 
an  inch  thick.  Or  in  other  words,  the  sav- 
ing effected  was  over  93  per  cent,  of  the 
total  possible  radiation  ;  using  a  thickness  of 
one  inch  this  loss  would  be  reduced  to  $5.50. 
— Childs.  ^ 

How  many  ever  heard  of  how  Edison 
made  an  electric  bug  ?  Edison  proposed  that 
the  wires  be  put  in  the  gas  pipes;  but  how 
were  the  pipes  to  be  "  threaded  "  with  the 
wires  ?  After  studying  the  matter  one  night, 
Edison  said  to  a  fellow-electrician,  "I'll 
make  a  bug  that  will  drag  a  wire  through 
every  foot  of  pipe  in  New  York,  if  neces- 
sary." "Make  a  bug!  what  in  the  world 
do  you  mean  ?"  "  Well,  I'll  make  a  bug," 
said  Edison,  "that  will  go  where  I  send  him, 
and  drag  a  wire,  too."  A  few  days  after- 
wards he  laid  a  curious  thing  on  the  table  in 
the  office;  it  was  his  gas-pipe  bug,  con- 
structed thus:  a  minute  electro- magnet, 
carrying  behind  it  a  fine  insulated  wire  pawl. 
Every  time  the  circuit  was  closed  the  pawl 
clutched  the  sides  of  a  gas  pipe,  and  the 
magnet  behind  was  drawn  toAvard  the  arma- 
ture about  the  sixteenth  of  an  inch;  when 
the  circuit  was  opened  the  armature  reached 
forward  ready  to  take  a  second  step.  Thus,  at 
every  closing  of  the  circuit  the  bug  advanc- 
ed one  step,  dragging  the  wire  behind. 


About  the  best  way  to  meet  the  race  issue 
is  for  ever}'  idler  to  go  to  work  in  some  re- 
spectable calling.  This  would  at  once  stop 
it  and  make  people  happy.— Pa/a^Ara  {Fla.) 
Herald.    ^ 

Taxpayers  are  beginning  to  kick  against 
manual  training  schools  in  some  places.  The 
cost  of  the  tools  is  not  a  small  item. 


IT  PAYS  TO  ADVERTISE. 

Our  readers  will  admit  that  we  do  not 
trouble  them  much  with  sermons  on  the 
great-value  of  advertising  in  this  paper;  in- 
deed some  accuse  us  of  too  great  indiffer- 
ence on  this  score,  but  we  beg  leave  to 
publish  one  reference  to  tlie  value  of  The 
Engineer  in  this  respect  and  promise  not  to 
offend  again.  It  was  sent  us  by  a  zealous 
friend  in  Kansas,  who  takes  a  personal 
interest  in  The  Engineer,  although  we  have 
never  met. 

"In  one  of  your  back  numbers  there  was  a  de- 
scription of  Blank  &  Co.'s  lathes  and  workmanship. 
On  the  strength  of  that  article  I  sold  a  lathe  for 
them.  The  parties  that  are  getting  this  tool  are 
Brown, .Jones  &  Robinson, neither  of  whom  know  any- 
thing about  a  lathe,  but  they  left  the  matter  to  me. 
After  looking  over  a  dozen  different  makers'  tools,  I 
concluded  that  this  was  the  best  for  the  money.  Per- 
haps this  does  not  interest  you,  but  I  think  it  does. 
The  Engineer  had  a  great  deal  to  do  in  making  that 
sale.  That  means  that  your  description  of  their 
work,  together  with  the  knowledge  I  have  as  ma- 
chinist, sold  the  lathe.  I  expect  to  see  the  work  on 
that  tool,  just  as  you  t-aid — first-class  workmanship. 
So  much  for  The  Engineer;  but  where,  oh  where, 
is  their  ad.  gone  to?" 

The  ad.  has  gone  out;  it  lasted  just  six 
months,  and  died  for  want  of  breath.  This 
testimony  is  of  interest  in  this  light:  That  it 
is  always  a  good  investment  to  advertise  in 
papers  of  acknowledged  status  and  legiti- 
mate, paid-in-advance  circulation,  whether 
heard  from  at  once  or  not.  The  Engineer 
is  such  a  paper.  The  advertisement  cost 
the  advertiser  $20.00,  and  the}-  got  in  one 
order  $270.00  to  our  knowledge.  How  much 
more  we  don't  know. 


CONCERNING  FOREIGN  RAILWAYS. 

J.  A.  Coleman  sa^-s:  "  Ai-riving  on  the 
other  side,  one  of  the  things  which  first 
struck  me  and  which  I  will  always  remember, 
is  the  excellence  of  the  roadbeds  and  the 
avoidance  of  curves,  but  the  first  time  I  ever 
experienced  an3'thing  like  real  comfort  and 
luxury  in  foreign  travel  was  in  1874  between 
Vienna  and  St.  Petersburg  on  a  trip  from 
Eg3'pt  to  Russia.  However,  they  have 
nothing  in  Europe  to  match  the  conifort  of 
railroad  travel  in  this  country.  I  lived  in 
France  some  seven  years  and  found  them 
very  slow  in  introducing  even  such  accom- 
modations as  sleeping  cars,  and  I  have  paid 
seven  dollars  for  a  berth  for  an  eighteen 
hours'  ride  from  Paris  to  Marseilles.  My 
idea  of  real  suffering  is  to  travel  night  and 
day  in  a  first  class  car  in  France.  In  Ger- 
many the  first-class  cai^s  are  luxurious  and 
the  second-class  are  equal  to  the  English 
first-class.  The  seats  of  our  cars  are  not  as 
comfortable  as  man}-  of  those  on  the  Euro- 
pean railways. 

"  I  think  the  difference  between  our  Amer- 
ican system  and  the  European  is  that  over 
there  everything  is  done  for  the  roadbed,  but 
the  running  gear  of  the  cars  does  not  receive 
the  same  attention,  and  they  are  so  con- 
structed that  they  must  have  a  straight  road 
or  they  Avould  not  run.  Take  one  of  their 
trains  and  put  it  on  our  roads  and  ^'ou  could 
not  go  at  anything  like  reasonable  speed  and 
keep  the  train  on  the  track." 


The  official  lists  all  credit  war  ships  with 
much  greater  engine  power  than  they  really 
possess.  A  horse  can  exert  a  pull  of  over 
600  lbs.  for  a  brief  interval,  but  no  one  in  his 
senses  would  therefore  assume  that  he  could 
always  get  work  represented  by  that  pull  out 
of  a  horse.  But  because  a  ship  has  for  a  few 
hours  exerted  11,000  or  12,000  i.h.p.  with 
forced  draught,  she  is  credited  with  possess- 
ing engines  of  that  power,  when,  in  all  prob- 
abilitv,  her  real  staying  power,  as  we  may 
call  it,  is  8,000  or  9,000  horses.  If  the  truth 
in  this  respect  once  came  to  be  understood, 
mistakes  would  be  avoided,  and  much  trou- 
ble saved,  not  only  to  captains  but  to  en- 
gineers.— London  Engineer. 

There  are  no  hod  carriers  in  Japan.  A 
man  makes  balls  of  mortar,  and  pitches  them 
up  to  a  man  on  a  ladder,  who  in  turn  pitches 
them  to  another  man  on  the  roof.  Piece 
woiii,  so  to  speak. 
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NATURAL  FORCES. 

The  force  of  ^^-ravitation  is  tlie  force  vvlii('h 
keeps  the  ear'th  and  planets  in  tlieir  oi-bits, 
the  invisible  but  potent  cord  whicli  binds  to- 
g-ether the  uieinbers  of  our  system.  We 
have  heard  the  fact  stated  so  often  that  it  is 
an  old  story,  and  accept  it  without  furtlier' 
thoug-ht.    But  consider  for  a  moment  iiow 
g-reat  this  force  must  be !    A  bar  of  steel 
one  (luarter  of  an  inch  square  can  sustain  a 
weig-ht  of  about  7,500  pounds,  oi-  the  weiglit 
of  fifty  full-grown  men.    Now,  simply  to 
hold  the  moon  in  its  orbit,  we  should  have 
to  have  a  colossal  bar  of  steel,  sti-etchmg 
from  the  ear-tli  to  the  moon,  whose  section 
would  be  87,500  square  miles  !    As  laj'gc  as 
the  whole  State  of  New  York,  with  5;5G  miles 
over  for  g'ood  measure.    Or  if,  instead  of 
one  single  hugh  bai",  we  should  stretch  a 
forest  of  steel  bar-s,  each  bar  one-quarter  of 
an  inch  square,  from  the  earth  to  the  moon, 
we  would  have  to  cover  the  entire  surface 
of  the  earth  on  the  side  toward  the  moon 
with  such  bars  at  intervals  of  only  six  inches. 
Think  of  it !    A  forest  of  steel  whose  stems 
would  be  so  close  together  that  a  cat  could 
scarcely  squeeze  thi'ough.    This  is  what  the 
"force  of  gravitation"  means.    Take  an- 
other illustration  of  the  mighty  forces  amidst 
which  we  live  so  securely  and  so  unconsci- 
ously.   The  mean  rainfall  on   the  earth 
may  be   taken   at,  say,  five   feet;  the 
mean  height  of  fall  at  about  900  feet.  We 
have,  then,  the  average  power  of  the  rain- 
fall per  square  mile,  about  445  h.p.  The 
work  performed,  then,  by  the  sun's  rays 
in  simply  raising-  our  3'early  rain  supply, 
without  which  all  life  would  perish  utterly, 
is  87,630,000  h.p.    In  comparison  with  this 
the  puny  20,000,000  steam  power  of  man 
sinks  into  utter  insignificance.    This  steam 
power  is,  however,  only  the  utilization  by 
man  of  the  merest  trifle  of  the  sun's  heat, 
stored  away  in  past  ages  and  bottled  up  for 
future  use,  in  the  shape  of  coal  and  wood. 
Such  are  some  of  the  giant  forces  in  the  midst 
of  which  we  live.    Forces  so  delicately  bal- 
anced, so  nicel}^  adjusted,  that  such  esti- 
mates strike  one  as  incredible.    And  all  these 
mig-hty  forces  to-day  are  going  to  waste  on 
every  hand  !    The  direct  ra3's  of  the  sun,  the 
rise  and  fall  of  the  tides,  electricit3%  magnet- 
ism, gravitation  ;  these  and  many  others  — 
all  strong  servants— stand  willing  and  wait- 
ing for  the  master  who  shall  bend  tlieir  vast 
energies  to  the  service  of  humanity.  Shall 
they  always  stand  and  idly  wait  ?    Is  it  too 
much  to  expect  that  the  same  persistent 
study  of  nature  which  has  in  the  past 
achieved  such  wonders,  and  which  has  al- 
ready' subjugated  one  of  nature's  great 
forces,  and  in  doing  so  ushered  in  the  civili- 
zation of  to-day,  will  yet  conquer  the  others 
also,  and  thus  achieve  results  compared  to 
which  all  that  has  3'et  been  done  will  seem 
insignificant?    The  great  and  beneficent 
forces  of  nature  are  but  just  beginning  to  be 
utilized  and  brought  under  control  and  direc- 
tion.   One  only  of  these  forces  we  have  but 
ver}^  imperfectly  captured.    Heat  alone  has 
become  our  servant,  but  the  giant  weai's  his 
chains  lightly,  and  sometimes  breaks  them 
in  derision.    Our  foot  is  not  yet  upon  his 
neck,  and  he  works  for  us  with  but  a  single 
finger.    It  I'emains  to  secure  the  entire  and 
hearty  service  of  all  his  might}'  sti'ength, 
and  to  enlist  with  him  his  now  idle  3'et 
equall}'  powerful  comi-ades  in  united  efforts 
for  the  advancement  and  prosperit}'  of  man- 
kind.— Prof.  A.  J.  Dubois. 

 ♦  ♦  «  

The  latest  unique  invention  is  a  machine 
for  buttering  bread.  It  is  used '  in  connec- 
tion with  a  patent  bread  cutter,  and  is  in- 
tended for  use  in  prisons  and  other  institu- 
tions. There  is  a  C3iindrical  brush  which  is 
fed  with  butter,  and  lays  a  thin  layer  on  the 
bread  as  it  comes  from  the  cutter.  The  ma- 
chine can  be  worked  by  hand,  steam,  or 
electricity,  and  has  a  capacit}^  of  cutting 
and  buttering  750  loaves  of  bread  an  hour. 
The  saving  of  butter  and  of  bread  and  t^e 
decrease  in  the  quantit}'  of  crumbs  is  said  \q 
b^  ver^  large. — Mechanical  WorlU^ 


WILSON'S  VALVE  GEAR. 

We  illustrate  below  a  tlu-ee  C3'linder  en- 
gine fitted  with  a  valve  gear  devised  b}'  Mr. 
Matthew  Wilson,  Glasgow.  This  gear 
avoids  the  use  of  eccentrics  and  economizes 
the  space  the}'  occup}'  on  the  shaft.  It  may 
be  explained  in  a  few  words.  Designating 
the  csiinders  1,  2,  3,  and  numbering  tii(!  coi'- 
responding  cranks,  which  are  supposed  to 
be  120  deg.  apart,  in  lii<e  manner.  No.  1 
valve  is  driven  oft"  No.  2  main  crank;  No.  2 
valve  off  No.  :5  crank,  and  No.  3  valve  off 
No.  1  craid<.  This  ar-rangement  is  possible 
because  the  eccentric,  if  there  wer-e  one,  for 
driving  No.  1  valve  would  be  set  at  about 
120  deg  in  advance  of  No.  1  ci-ank,  that  is, 
it  would  correspond  in  position  to  No.  2 
crank,  and  ma}'  be  replaced  b}'  that  crank 
if  care  is  taken  in  fixing  the  lap  and  lead  so 
that  the  angle  of  advance  required  is  exactl}' 
120  deg.  This  is  what  Mr.  Wilson  does  ;  he 
designs  his  valve  so  that  the  angle  of  ad- 
vance of  the  eccenti'ic  shall  be  120  deg.,  and 
then  he  makes  the  ci'ank  of  the  adjoining 
C3'linder  I'epiace  the  eccentric. 

In  practice  it  is  more  convenient  to  work 
off  the  cros.shead  than  the  crank.  In  a  non- 
reversing-  engine  two  levers  connected  to- 


Fiff.  jL  Fig.  ^ 

gether  by  a  sleeve  are  emplo3'ed  ;  one  lever 
is  coupled  by  a  link  to  the  crosshead  of  an 
engine,  and  the  other  to  the  valve  of  the 
next  engine,  and  the  stroke  is  adjusted  b3' 
the  proportions  of  the  lengths  of  the  two 
levers.  Calling  the  right  hand  engine  in 
Fig.  1  No.  1,  it  will  be  seen  that  its  valve  is 
driven  off  the  crosshead  of  No.  3  engine  b3' 
two  levers  cast  on  one  sleeve,  which  is  loose 
on  the  shaft.  No.  2  valve  is  similarl}'  driven. 
No.  3  valve  is  driven  from  No.  1  engine,  the 
motion  being  conve3'ed  through  the  shaft  on 
which  the  sleeves  are  threaded.  In  a  re- 
versing engine,  such  as  a  triple-expansion 
marine  engine,  the  same  arrangement  is 
followed,  except  that  the  valves  are  worked 
off  the  air-pump  level's,  and  that  the  relation 
of  the  cranks  and  cylinders  is  changed  when 
the  engine  is  reversed.  Thus,  in  goingahead 
No.  1  valve  is  worked  b}'  No.  2  crank,  and  in 
going  astern  it  is  worked  b}'  No.  3  crank,  and 
soon.  The  air-pump  shaft  is  extended  in  the 
case  of  No.  1  and  No.  3  engines,  and  the  two 
loose  sleeves  moving  on  the  air-pump  shaft 
of  No.  1  engine  drive  No.  1  ahead  and  No.  2 
astern.  The  movement  taken  from  the 
levers  is  conve\  ed  to  the  link  for  reversing 
in  the  usual  manner. 

It  will  be  seen  that  the  gear  is  exceedingl}- 
simple,  and  that  it  offers  ver}'  little  chance 
of  breakdown,  while  it  enables  the  valves  to 
be  placed  at  the  side  of  the  c\-linders,  thus 
economizing  space.  — Engineering. 

The  brothers  of  M.  E.  B.  A.,  Cleveland, 
O.,  have  our  thanks  for  complimentar3'  to 
their  nintli  annual  ball,  which  occurred  on 
the  10th  inst.  and  was  a  most  enjo3'able 
event. 



D.  B.  Cobb,  of  South  Brooklyn,  the  well- 
known  proprietor  of  the  Cobb  Surface  Con- 
denser Works,  died  of  pneumonia  on  the  31st 
ult.,  aged  sixt3'-eig-ht  yeai's. 

 >  ♦  «  

The  emplo\'inent  of  direct  condensation 
was  a  discover^' — not  ap  invention, 


BELT  POWER. 

While  it  is  an  easy  matter  to  ascertain 
the  speed  of  a  belt,  it  is  notsoeas}'  a  matter 
to  determine  exactl}' the  amount  of  tension 
that  it  is  submitted  to.  A  six-inch  belt,  for 
instance,  may  r-un  2,000  feet  per  minute  and 
at  a  tension  of  100  pounds  to  the  inch  in 
width,  will  transmit  40  per  cent,  of  that  ten- 
sion, whicli  is  e(|iial  to  a  frictional  power  of 
240  pounds.  If  this  be  multiplied  by  the 
speed  and  divided  b}'  33,000  the  quotient 
wdl  etjual  the  power,  thus  Gx40  =  240x 
2,000  =  480,000,  the  number  of  foot  jiounds 
given  out  per  minute;  then  4S0,000-f  33,000  = 
14.54  horse-power.  All  this  ma}'  be  simple 
and  very  eas3',  but  suppose  tlie  fjame  belt  is 
tal\en  up  so  that  its  tension  is  inciea.sed  to 
200  pounds  to  the  inch  in  width,  tiien  at  the 
same  speed  the  result  would  be  quite  another 
thing.  The  whole  conditions  are  changed 
and  the  result  will  be  as  follows:  200 x. 40  = 
80  XG  =  480  X  2,000  =  !)00,000  foot  pounds  per 
minute,  then  9G0,000-=- 33,000  =  29  horse- 
power. So  that  if  the  tenant  rented  and 
paid  for  14  horse-power  l)ased  upon  a  cer- 
tain tension  of  the  belt,  if  he  is  disposed  to 
do  so  b3- doubling  the  tension  of  his  belt,  while 
he  is  paying  for  only  14  hor.se-power  will  be 
using  29, and  how  is  the  landlord  to  know  just 
the  amount  of  tension  that  the  driving  belt 
of  his  tenant  is  subjected  to,  especially  when 
it  is  taken  up  without  his  knowledge,  as 
is  most  frequently  the  ca.se?  Therefoi-e, 
renting  power  and  estimating  the 
same  by  the  width,  tension  and  speed  of  the 
driving  belt  is  a  very  uncertain  and  in  most 
cases  a  very  unsatisfactory  method  of  pro- 
ceeding. By  the  use  of  a  speed  indicator  the 
power  consumed  in  such  cases  could  be  de- 
termined in  a  much  more  satisfactory  man- 
ner. A  tenant  who  rents  power  suflicient  to 
operate  certain  machines  should  be  willing  to 
pay  for  the  same,  and  is  entitled  to  no  more. 
Therefore,  the  proper  method  of  determining 
this  fact  is  to  give  the  driving  belt  sufficient 
tension  to  successfully  operate  all  the  ma- 
chinery at  once,  each  machine  working  its 
full  speed  and  capacity, then,  after  noting  the 
speed  of  the  line  shaft,  stop  all  tlie  macliines 
and  apply  the  brake  in  the  manner  described, 
keeping  the  line  shaft  at  the  same  speed  but 
not  checking  it  below  that  point,  and  then 
by  figuring  up  the  resistance  offered  by  the 
formula  given,  if  the  results  are  not  perfect 
they  will  be  near  enough  for  all  practical 
purposes.  In  the  majority  of  cases  they  will 
be  satisfactory  to  both  parties.  Much  dis- 
satisfaction and  fre(iuently  expensive  litiga- 
tion might  be  avoided  by  having  on  hand  a 
cheap  and  convenient  apparatus  of  this  kind. 
— C.  S.  Tompkins,  in  American  Miller. 

A  NEW  low-pressure  vertical  engine  for 
small  powers,  10  to  12  h.p.,  has  been  intro- 
duced abroad,  which  has  some  novel  fea- 
tures. There  is  a  surface  condenser  in  a 
vertical  position,  round  which  a  continuous 
current  of  water  is  passed.  The  water 
supply  is  obtained  from  a  tank  similar  to 
those  used  with  gas  engines,  so  that  the 
water  can  be  used  over  again,  with  occa- 
sional replenishments  to  compensate  for  the 
slight  loss.  After  the  engine  has  been 
working  for  a  short  time  the  water  becomes 
100°  to  150°  Fahr.,  and  a  considerable  min- 
eral deposition  takes  place  where  salts  exist 
in  the  water.  The  water  of  condensation  is 
pumped  back  into  the  boiler,  and  it  is  found 
possible  to  maintain  an  unvarying  water 
line.  The  same  water  is  used  repeatedly, 
and  if  it  wei-e  not  for  the  slight  loss  result- 
ing from  escapes  through  the  stuffing  boxes, 
etc.,  there  would  practically  be  no  fi-esh 
water  needed.  It  has  been  established  that 
about  two  quarts  of  water  per  h.p.  per 
day  will  supply  all  loss  in  the  engine  or 
boiler.  This  quantity  is  obtained  from  the 
condenser  by  means  of  a  slight  drop-feed, 
the  rate  of  the  dropping  being  regulated  by 
a  valve.  In  this  way  the  feed-water  is  kept 
pure  and  incrustation  of  the  tubes  prevent- 
ed. The  small  consumption  of  water  is  re- 
markable,  but  is  verified  by  a  large  number 
of  users  in  various  parts  of  the  world. 
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HIGH  EXPANSION  STATIONARY  ENGINES. 

A  SUBSCRIBER  asks:  "  If  liig-h  expansion 
enft'ines  are  so  economical  in  marine  practice 
why  are  they  not  used  more  in  stationary 
practice?"  They  should  be,  and  in  a  few 
isolated  instances  they  are.  Compound  en- 
^^ines  are  common  enoug-h,  but  tliey  are  not 
hig-h  expansion  eng-ines.  Triple  and  quad- 
ruple expansion  engines  in  use  on  land  can  be 
counted  on  tlie  fingers  of  both  hands.  Tliere 
are  some  reasons  for  this  which  are  compre- 
hensible enoug'li  from  a  certain  standpoint, 
but  not  from  an  eng-ineer's.  In  the  fii'st 
place,  the  Corliss  type  of  eng-ine  is  universal, 
and  the  patterns  for  it  are  in  almost  every 
city  or  town  of  prominence  in  the  country. 
These  could  be  used  for  high  expansion 
eng-ines,  and  well  enough  on  all  three  cylin- 
ders, even  with  160  pounds  in  the  hig'h-pre.s- 
sure  C3'linder,  for,  althoug-h  the  Corliss 
valve  is  stubborn  to  move  under  very  hig-h 
pressures,  the  g-reat  back  pressure  on  the 
h.p.  side  would  doubtless  render  it  tractable 
enough.  The  fact  remains,  however,  that 
stationary  engine  builders  have  had  little  or 
no  experience  in  making-  hig-h  expansion  en- 
gines, and,  naturall}^  enough,  do  not  care  to 
make  experiments,  or  put  themselves  to  un- 
necessary trouble  and  expense,  unless  cus- 
tomers will  not  take  any  other  kind  of  en- 
gine. The  buyer  makes  the  market,  and 
unless  there  is  a  call  for  hig-h  expansion  en- 
gines they  cannot  be  sold.  Moreover,  the 
first  cost  of  hig-h  expansion  engines  is  very 
much  greater  than  a  single  or  a  compound 
engine,  and  this  is  a  fatal  objection  in  the 
buj'er's  eyes.  The  most  engine  for  the  least 
money  is  their  motto,  and  they  do  not  look 
into  future  savings  at  all.  The  figures  on 
tlie  immediate  check  are  much  more  potent 
in  arriving  at  a  decision  than  a  promise 
of  15  per  cent,  on  fuel  in  the  future. 
Another  objection  to  high  expansion  engines 
— in  the  buyer's  eyes — is  that  they  require 
very  high  pressures  to  develop  their  effl- 
cienc}',  and  this  means  a  more  expensive 
boiler,  so  that,  taken  altogether,  the  sj'stem 
does  not  recommend  itself  to  persons  who 
do  not  know,  and  do  not  care  to  know,  anj^- 
thing  about  it.  The  average  automatic  en- 
gine, single  cylinder,  in  average  hands,  will 
use  four  pounds  of  coal  per  horse-power  per 
hour.  Pientj-  of  them  are  running  for  much 
less,  but  we  speak  of  engines  all  over  the 
country.  A  compound  engine  will  use  2^  to 
3  pounds  of  coal  per  horse-power  per  hour, 
while  a  quadruple  cylinder  engine  should 
develop  a  horse  power  for  1^  pounds  of  coal 
in  the  same  time.  In  a  word,  as  the  expan- 
sions increase  in  number  in  multi  cylinder  en- 
gines, the  coal  consumed  decreases,  whether 
on  sea  or  on  land.  This  is  the  testimony' of 
all  who  read  and  follow  current  practice,  and 
in  reviewing  it  all  it  still  seems  incompre- 
hensible to  engineers  that  manufacturers 
should  be  so  blind  to  their  own  interests. 
One  of  these  days,  when  some  large  concern 
declares  a  big  dividend,  to  which  they  were 
helped  by  an  economical  high  expansion  en- 
gine, the  eyes  of  directors  and  managers  will 
be  opened.  Then  there  will  be  a  craze,  so  to 
speak,  for  high  expansion  engines.  Every 
new  system  has  had  to  go  through  the  same 
routine.  The  old  two  ball  governor  throt- 
tling engine  held  its  own  for  a  long  time. 
Where  is  it  now  ?  Ask  the  automatic  en- 
gine. The  old-fashioned  slide  valve  is  gone 
but  not  forgotten,  by  any  means.  In  time 
we  shall  have  high  expansion  engines  as  com- 
mon in  factories  as  they  now  are  on  board 
ship. 

Before  sti-aining  oneself  to  make  a  com- 
pound locomotive,  it  might  be  as  well  to  find 
out  beyond  peradventure  that  they  are  really 
necessary.  The  advocates  of  them  claim 
only  15  percent,  over  an  ordinary  engine, as 
regards  economy  of  fuel.  As  regards  econ- 
omy of  repair  and  lubrication,  it  is  easy  to 
spend  this  15  per  cent,  and  more. 

Engineers  all  over  the  globe  will  regret 
to  hear  of  the  death  of  M.  A.  Hirn.'the 
famous  Alsacian  engineer,  which  took  place 
in  Colmar  in  Januai'v. 


SHORT-SIGHTED  INVENTORS. 

A  FEW  months  ago  an  inventor  of  certain 
apparatus  of  a  very  simple  character,  which 
could  have  been  readily  duplicated  in  many 
different  forms,  was  offered  $G,000  for  the 
right  to  a  certain  inland  town.  He  was  a 
poor  man  and  needed  the  money  badl^'.  The 
reader  supposes,  of  coui-se,that  the  inventor 
jumped  at  tlie  chance  and  pocketed  the  money 
on  the  spot.  Not  he;  he  told  thr  buyer  that 
the  patent  was  worth  $100, <  00,  and  he 
was  not  going  to  sell  one  town  in  New  York 
State  for  $6,000.  The  same  inventor  was 
offered  a  similar  sum  for  another  large 
town  in  the  State,  or  $10,000  for  only  two 
cities  in  the  country,  but  he  refused  to  take 
it.  We  have  the.se  facts  from  the  inventor 
himself  and  they  are  correct.  Before  it  was 
too  late  to  negotiate,  we  berated  the  man 
soundly  for  his  folly  but  he  was  deaf  to  all 
argument.  The  sequel  was  that  the  inventor 
never  sold  a  single  right  and  has  his  patent 
to  this  daj'. 

The  fatuity  of  inventors  on  this  one  point, 
the  value  of  their  patents,  is  wholly  incom- 
prehensible from  a  business  point  of  view. 
If  a  farmer  were  offered  $10,000  for  ten 
bushels  of  potatoes  and  refused  it  upon  the 
ground  that  the  bushels  would  produce  tons 
of  potatoes  he  would  be  no  more  inconsistent 
than  the  inventor  who  refuses  a  good  round 
sum  of  money  for  an  unmarketed  invention. 
Yet  this  is  what  they  do  every  da^'  in  the 
year.  There  are  men  walking  the  streets  in 
poverty  who  have  devices  of  more  or  less 
value,  which,  in  the  hands  of  business  men, 
would  have  commercial  value,  that  they 
refu.se  to  part  with  because  they  are  not 
paid  highly  enough  in  their  own  estimation. 

Let  inventors  remember — for  their  own 
good — that  an  undeveloped,  unmarketed  in- 
vention is  of  no  more  value  than  the  paper 
the  patent  is  written  on.  It  has  possibili- 
ties, no  doubt,  but  these  last  are  intangible, 
and  before  they  can  be  converted  into  dollars 
and  cents  another  head  must  be  called  in, 
and, as  liis  risks  are  greater  than  the  inven- 
tor's, he  must  have  an  adequate  reward. 
Every  patent  of  any  prospective  value  even, 
has  to  be  litigated  sooner  or  later,  and  this 
costs  mone}';  its  value  is  not  established  un- 
til the  absolute  priority  of  the  patent  is 
settled.  If  inventors  would  onh*  bear  these 
facts  in  mind  and  sell  their  inventions  as 
soon  as  possible,  there  would  be  fewer  disap- 
pointed patentees. 


ANOTHER  "TRACTION  INCREASER." 

Some  3'ears  ago  a  peculiarly  foolish  device 
for  "increasing  the  traction  ''  of  a  locomo- 
tive was  put  in  practice  down  East.  This 
device  was  to  destroy'  the  continuous  ad- 
hesion of  the  tire  by  cutting  a  number  of  flat 
places  in  it,  the  proposition  being  that  these 
flat  places  "held  on,"  or  created  more  trac- 
tion b3'  increasing  the  surfaces  in  contact, 
whereby  the  friction,  or,  in  other  words,  the 
adhesion  of  wheel  to  rail,  was  increased. 
This  device  actually'  found  persons  to  en- 
courage it,  and  it  is  to-da}'  upon  a  locomo- 
tive. This  locomotive  has  been  run  upon 
several  roads  in  the  counti-y.  So  far  from 
being  any  advantage  it  is  a  deti  iment.  In- 
creasing the  surfaces  in  contact  does  not  in- 
crease the  friction,  unless  the  load  is 
increased.  The  frictional  contact  of  a  wheel 
with  a  rail  is  the  same  under  all  circum- 
stances with  a  given  load,  and  no  sort  of  de- 
vice can  increase  or  decrease  it,  so  long  as 
the  wheel  is  a  true  circle.  This  device 
actually  decreases  it,  as  anyone  can  see  by 
rolling  a  hexagonal  nut  on  a  plane  surface. 
The  action  of  the  angle  formed  by  the  alleged 
flat  surfaces  is  to  lift  the  wheel-face  off  of 
the  track,  which  action  is  repeated  as  many 
times  as  there  are  angles  in  the  face.  It  is 
a  preposterous  suggestion  to  even  consider, 
let  alone  tiy. 

 • • — - — 

We  hoped  to  be  able  to  present  an  engrav- 
ing of  the  U.  S.  torpedo  boat  '  (hishitjg'  in 
this  issue,  but  a  letter  to  the  Herreshott"  Com- 
pany requesting-  a  photograph  was  jiot  eveix 
;\nswt>red. 
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INDIVIDUAL  MERIT. 

The  world  is  full  of  young-  men  who  are 
anxious  to  place  themselves  comfortably 
and  to  attain  positions  of  responsibility  and 
trust  before  they  are  fitted  for  them.  They 
mean  to  reap  before  they  have  sowed,  and  if 
obstacles  supervene  they  become  discourag- 
ed, and  fall  back.  Some  rely  upon  the  good 
oilices  of  friends  to  give  them  advancement, 
and  some  .seek  the  friendship  of  public  men 
for  the  same  purpose,  but  all  these  mediums 
fail  utterly  unless  the  young  man  himself  is 
worthy  and  capable.  If  he  possesses  these 
latter  qualities  he  need  not  seek  the  favors 
of  an3'one  to  put  him  in  a  place;  he  can  put 
himself  where  no  sort  of  adventitious  aid  will 
avail.  Say  what  we  ma}',  the  only  success 
which  succeeds  is  individual  merit.  A  young- 
man  who  strives  earnestly  to  g-et  ahead,  and 
fits  himself  for  a  high  position  cannot  be 
kept  out  of  it;  he  floats  on  top  of  the  com- 
mon herd  as  a  cork  floats  on  water,  and 
he  cannot  be  kept  down.  But  he 
must  be  in  dead  earnest,  and  love  his  work, 
for  neither  hunger  for  fame  or  a  desire  for 
notoriety  will  avail  him  any  in  the  struggle. 
If  he  is  not  in  earnest  others  are,  and  in  the 
whole  race  of  life  it  is  only  the  solid  man 
who  wins.  The  fool  saith  in  his  heart : 
"  tliere  is  no  use  trying-,"  and  he  falls  b}'  the 
wayside  before  the  strug-gle  has  really  begun. 
One  of  the  foremost  eng-ineei'S  in  this  or  an}' 
other  country  said  to  us  latelj"  "  I  learned 
the  calculus  after  I  was  for-ty-three  years  of 
age,"  and  this  is  a  whole  sermon  in  itself. 
He  did  not  study  the  hig-her  mathematics  as 
an  accomplishment,  but  because  he  felt  that 
it  would  open  to  him  avenues  for  information 
which  were  previously  unknown  to  him.  A 
thor'ough  practical  education  and  knovvledg-e 
of  any  business  is  better  than  money  in  a 
bank,  for  it  never  fails  to  pa}'  interest,  and 
tlie  capital  is  constantly  increasing-.  Now 
is  the  time,  young-  man,  to  make  the  first 
deposit. 

BEST  RATIOS  0*F^ EXPANSION  FOR 
MULTI-CYLINDER  ENGINES. 

At  the  close  of  an  article  on  iTiulti-cylinder 
engines,  by  Prof.  R.  H.  Thurston,  he  saj's : 

"It  will,  however,  for  the  best  effect  on  the 
whole,  be  probably  advisable  that  the  work, 
the  effective  initial  pi-essures,  and  the  sev- 
er-al  differ-ences  of  temperatui-e,  shall  be  as 
neai-ly  equal  in  all  c^'linders  as  possible.  To 
meet  the  first  condition  we  must  have  sucii 
a  ratio  in  each  c^ylinder  as  shall  make  the 
work  in  each  equal  to  the  total  net  power  of 
the  engine  divided  by  the  number  of  C3I- 
inders  in  series.  To  meet  the  second  condi- 
tion we  must  make  the  initial  pi^essure  in 
each  such  that  the  total  r-ang'e  of  pressure 
may  be  equal  to  a  common  rang-e  in  each 
multiplied  by  the  number  of  cylinders;  while 
to  make  the  range  of  temper-ature  equal 
throughout  the  series,  we  must  have  vary- 
ing differences  of  pressure,  the  hig-h-pressure 
C3'linder  having-  the  maximum  range,  and 
the  low-pr-essui'e  CN'linder  the  minimum  r-ange 
of  pressure.  The  differences  in  this  latter 
respect  are,  in  engines  using-  very  high  steam 
pressure,  quite  consider-able.  Where  the 
steam  is  dr-y,  tiie  speed  of  engine  high,  and 
the  jacketing  ell'ective,  this  is  a  matter  of 
lessconse(iuence  than  approximately  uniform 
division  of  work  and  sti'esses  on  the  crank- 
pins." 

The  height  of  ocean  waves  has  recently 
been  measured  in  a  ver-y  ing-enious  way  by 
floating  a  sensitive  aneroid  barometer,  to 
which  a  recording  apparatus  was  fitted,  on 
the  surface  of  the  water.  It  has  thus  been 
proved  that  the  waves  attain  a  heig-ht  of  40 
feet  from  trough  to  ci'est  in  a  fairly  heavy 
sea,  and  probably  much  moi'e  in  very  violent 
jgales. 

 •  •♦•  •  

Experiments  on  a  French  railway  with  a 
dynamometer"  showed  the  tractive  resistance 
to  be  5^  lb.  per  ton  of  tr-ain-load  at  a  speed 
of  15t  miles  per  hour  on  the  best  parts  of  the 
line;  T.7  lb.  on  a  curve  of  138  ft.  radius,  and 
16.5  lb.  on  an  S  curve  of  65, G  ft,,  ^.t  sp^ed 
of  6.3  miles  per  hour. 


FAMOUS  AMERICAN  ENGINEERS.  NO.  6. 

Charles  H.  liiciiAUDs,  Prof.  Steam  Engi- 
neering, Shefkikli)  Scientific  School, 
Yale  University. 

Prof.  Charles  B.  Richards,  whose  por-- 
tr-ait  we  present  her  ewith,  was  bor-n  in  N'ew 
Yor'k  in  is;!:{,  and  is,  conse(iueiit!y, fifty-seven 
year  s  of  age.  He  is  a  thor-ougiily  pr  actical 
engineer'  r.^ii{i  macliinrst,  having  served  an 
appreni ici'sliip  lo  tiie  t fade  in  tiie  shops  of 
Woodr  iifT  and  Beach  Co.,  at  one  tirrre  errgine 
and  machine  builder's  in  Har'tfort,  Conrr. 
Mr'.  Richar'ds  r'ciriained  1iir-ee  year-s  with  the 
fir-m,  after'  linisiiing  his  time,  and  their  en- 
gaged with  the  Colt's  Patent  Fire  Arms 
Company  of  the  same  city,  as  chief  draug-hts- 
marr.  In  1859,  Mr.  Richar-ds  came  to  this 
city  and  established  himself  as  consulting' 
engineer  ;  in  18G1  he  invented  the  Richards' 
Steam  Engine  Indicator,  which  was  first  in- 
troduced iir  England  and  sub.se(iuently  on 
the  Contirrent,  wher  e  it  took  pr'ecedence  of 
all  other's.  It  was  also  used  extensively  in 
this  countr-y. 

On  the  oiitbi'eak  of  the  War  of  the  Rebel- 
lion Mr.  Richar'ds  r-etur-ned  to  Colt's  Patent 
Fii-e  Arms  Corri{)any,  where  he  a.ssumed 
charge  of  the  manufacture  of  100,000  United 
States  rilled  muskets,  and  upon  the  com- 
pletion of  the  conti-act  was  appointed  super- 
intending' engineer  to  the  Company.  While 
holding'  this  position,  Mr.  Richards  also 


acted  as  consulting-  engirreer  for  the  con- 
struction of  the  State  Capitol  buildiirg  at 
Hartfor'd,  Conn.,  fui^nishing-  the  plans  for 
heating-  and  ventilating  it,  acting  also 
as  principal  adviser  for  other  public 
building's.  Professor  Richards  remained 
with  the  Colt's  Patent  Fii-e  Arms  Co.  until 
1880,  when  the  Southwark  Foundr-y  and 
Machine  Company  was  or-gani/.ed,  and  Pro- 
fessor Richar'ds  was  made  superintendeirt  of 
it,  wher-e  he  remained  until  called  to  the 
Pr'ofessor-ship  of  Mechanical  Engineer'ing  (in 
1884)  of  the  Shetlield  Scientific  School  of 
Yale  University,  New  Haven,  Conn.,  where 
he  now  is. 

Pr'ofe.ssor-  Richards  held  the  appointment 
of  United  States  Expert  Commissioner  to 
the  last  Paris  Exposition  for  Group  VI, 
which  included  all  machines  and  appliances 
of  the  mechanical  industr-ies.  Pr-ofessor 
Richards  was  one  of  the  fir  st  membei-s  of 
the  present  American  Society  of  Mechanical 
Errgineer's,  and  is  now  the  vice-president  of 
that  body.  He  was  also  a  member  of  the 
American  Society  of  Civil  Eiigineer-s  for- 
eighteen  year-s.  In  manner  and  speech  Pr-o- 
fessor Richar'ds  is  r-etir-ing-,  and  it  was  only 
upon  the  r'epr-esentation  that  our  i-ecor-d  of 
Amer-ieair  Eng'ineer-s  would  be  incomplete 
without  his,  that  he  consented  to  favor  us 
with  the  photo  herewith  presented, 


ERICSSON'S  AMIABILITY. 

Captain  John  Ericsson  is  known  to  many 
as  a  stern,  determined  marr  of  vei-^'  little 
amiability,  but  the  facts  ai-e  tiiat  he  was  an 
exceedingly  agreeable  man  to  those  whose 
personality  was  acceptable  to  him.  He  was 
ver  y  aver  se  to  per  sonal  interviews  and  would, 
as  a  matter  of  choice,  have  soorrer-  given 
away  $50  tiian  ten  minirtes,  but  he  yrelded 
sometimes  when  he  tliought  the  occasion 
warr  anted  it,  and  he  krrew  the  applicarrt  for 
his  favor.  He  especially  detested  inverrtors 
of  this  or  that,  and,  as  he  once  told  the 
writer',  "  if  I  yielded  to  their  impor  tunities  I 
could  spend  m^'  life  doing  nothing  el.se." 

A  young  man,  who  shall  be  nameless, 
thought  some  fifteen  year  s  ago  that  he  had 
invented  a  sci'ew  projreller  which  had  novel 
featur-es  of  value.  Knowing  Cai)tain  Ei-ic- 
ssorr  thr  ough  sonre  trarrsactions,  he  iraturally 
wished  for  his  opiriiorr  of  it.  He  applied  for 
an  interview  and  was  told  that  Captain  Er-ic- 
.ssorr  would  see  him  for  ten  minutes.  Armed 
with  the  model  boat  4'  long  by  8'  beam,  he 
pr'e.sented  his  scheme.  The  Captain  came  in 
a  great  haste,  examined  the  screw  without 
saying  anything,  and  then  turned  to  the 
visitor  and  said:  "It  is  not  worth  one 
damn." 

"  It  is  a  true  screw.  Captain  Ericssorr." 

"  Oh  !  a  true  .screw,  is  it?  Well,  sir,  what 
are  you  trying  to  do?  A  true  screw  the  size 
of  that  door,"  pointing  out  the  large  doors 
of  the  parlor,  which  wer-e,  per-haps,  4'. 6x8', 
"now  drives  an  ocean  steamer- twelve  and 
fourteen  miles  an  hour.  Do  \-ou  think  you 
can  beat  that?  No,  sir,  3  0U  cannot  beat  it. 
I  do  not  care  what  shape  your  blades  are, 
you  cannot  get  more  than  a  true  screw  will 
give,  and  that  is  all  there  is  about  it."  Dis- 
missing this  part  of  the  subject,  Ericsson 
examined  the  model  with  gr-eat  interest  It 
was  a  wor  king  model  carr-ying  two  cylindri- 
cal copper  boilers,  2"  diameter  by  Vl"  long, 
making  steam  of  150  or  200  lbs.  per  square 
inch,  and  driving  a  J'xf  piston  at  1,000 
r-evolutions,  more  or  less,  per  minute.  The 
wheel  was  5  "  diam.  by  5''  pitch,  and  the  boat 
made,  by  actual  timing  with  a  watch,  at  the 
rate  of  four  miles  per  hour;  allowing  25  per 
cent,  for  slip  of  wheel,  this  would  give  about 
1,000  revolutions  per  minute.  Captam 
Ericsson  asked  how  fast  the  boat  had  been 
driven,  and  was  told  as  above.  He  shook 
his  visitor  heartily  by  the  hand,  and  said, 
"  You  have  done  a  great  thing,  sir.  I  could 
never  drive  a  model  mor  e  than  two  miles  an 
hour." 

When  the  Captain  chose,  no  man  could  be 
more  courteous  or  consider  ate  than  he.  Can- 
dor compels  us  to  say  that  he  cculd  also 
present  a  terrible  front  to  an  enemy. 

CREDIT  WHEReVrEDIT  IS  DUE. 

Satirical  Thomas  Carlyle  said  once  that 
the  population  of  England.was  about  30,000,- 
000,  "mostly  fools."  Thomas  said  this  in 
his  wi-ath;  we  would  like  to  have  heard  his 
opinion  of  the  passengers  on  steamships  who 
get  up  testimonials  like  this: 

Whereas,  On  tlie  present  voyage  from  Liverpool 
to  New  Yorktlie  steamship  'Celtic  has  encountered 
weatlier  of  unprecedented  severity;  be  it 

Resolved,  Tliat  we,  tlie  undersigned  passengers, 
desire  to  express  to  Capt.  Henry  Parsel),  R.  N.  R,, 
our  deep  appreciation  of  the  ability  with  whicfi  the 
ship  has  been  handled  and  to  assure  him  of  the  con- 
fidence which  has  been  inspired  by  the  masterly 
manner  in  which  he  has  foreseen  anil  provided  for 
each  emergency,  as  well  as  to  thank  him  for  the 
courtesy  and  attention  which  all  on  board  have  re- 
ceived. 

It  would  not  have  cost  them  much  to  have 
included  the  chief  engineer  and  his  assistants 
in  their  testimonial;  they  would  only  be  do- 
ing justice  to  men  who  deserve  much.  Sup- 
pose the  engines  wei'e  not  running  or  kept 
up  to  their  work  in  a  gale  of  wind,  then 
what? 


A  permanent  and  durable  joint  can  be 
made  between  rough  cast-iron  surfaces  b3' 
the  use  of  mineral  asbestos  mixed  with 
sufficient  white  lead  to  make  a  vei-y  stiff 
putty.  This  will  resist  any  amount  of  heat, 
and  is  unaffected  by  steam  or  water. 


THE  ENGINEER. 


Fofeign  and  Domestic  Ti'ade  Litepatufe. 

BREAKING  THE  RECORD. 

The  good  ship'u4^aZa«ia'was  being  driven 
"all  she  knew"  into  a  head  wind  and  sea, 
till  her  masts  fairlj^  shuddered,  as  wave 
after  wave  swept  up  to  her  bows,  and 
parted  with  a  thundering  roar  before  her 
sharp  cutwater. 

Now  with  her  bows  raised  high  in  the  air, 
as  she  breasts  a  gigantic  sea,  now  diving 
down  into  the  trough  be3'ond,trembling  from 
stem  to  stern,  with  the  "racing"  of  the  en- 
gines, as  the  propeller  is  lifted  nearly  out  of 
the  water,  then  all  but  stopping  as  she 
plunges  at  the  next  huge  wave  and  buries 
her  nose  in  it,  the  engines  nearly  pulling  up 
dead  with  the  tremendous  strain  brought  on 
them  by  the  sudden  immersion  of  the  screw 
as  her  bow  is  again  lifted  and  the  decks 
swept  fore  and  aft  by  a  heavy  sea,  she  holds 
on  her  stormy  way. 

On  deck  no  one  is  visible  but  the  officers 
and  men  on  duty,  the  passengers  being 
either  safe  in  their  berths  or  lying  scattered 
about  the  saloon  settees  in  a  half-inanimate 
condition.    Down  in  the  engine-room,  the 
two  engineers  on  watch— senior  and  junior- - 
have  their  hands  full,  as,  with  evei'y  roll  of 
the  ship,  coal,  shovels,  and  rakes  go  sliding 
about  the  stoke  hole,  and  the  firemen  have 
hard  work  to  keep  their  feet  as  they  heave 
the  coal  into  the  insatiable  furnaces.  The 
"greaser"  crawls  cautiously  about,  never 
letting  go  the  hand-rail  with  one  hand,  while 
he  holds  the  oil-can  in  the  other,  watching 
every  pitch  and  roll  of  the  ship,  and  revolu- 
tion of  the  engine,  to  get  an  opportunity  of 
dropping  the  oil  into  the  cups  without  being 
pitched  headforemost  into  the  crank-pits,  or 
knocked  senseless  by  the  "  cross-heads  "  or 
"  pump-levers."    Night  is  fast  closing  in, 
and  the  huge  engine  seems  wrapped  in  a 
misty  twilight,  except  just  where  a  solitary 
lamp  throws  a  stream  of  light  on  the  steam- 
gauges  and  clock,  which  are  fixed  just  in 
front  of  the  starting  platform.    Suddenl.y,  as 
the  electric  light  is  turned  on,  everything 
flashes  out,  bright  and  distinct,  and  the 
"  moving-rods  and  links  "  flash  back  rays  of 
light  from  their  polished  surfaces.    The  en- 
gineer, standing   b^^  the  "  throttle- valve 
lever,"  his  whole  attention,  for  the  time 
being,  taken  up  with  watching  the  pitching 
of  the  ship,  and  preventing  "  racing"  of  the 
engines  with  the  throttle — for  the  "gov 
ernor  "  has  suddenly  refused  to  act — glances 
wearily  at  the  clock  and  wishes  for  eight 
bells.    The  huge  ship  creaks  and  groans  as 
she  is  struck  again  and  again  by  the  seas, 
and  the  incandescent  glow  of  the  electric 
light  rises  and  falls,  for  it  is  impossible  to 
keep  steam  steady  in  weather  like  this. 

Half  way  up  the  side  of  the  engine-room, 
standing  on  a  grating  close  under  the  main 
steam-pipe,  are  two  or  three  engineers,  work- 
ing as  if  for  dear  life  to  get  the  obstinate 
governor  into  working  order  ;  and  presently 
a  shout  announces  to  the  one  below  the  wel- 
come news  that  the  work  is  done.  As  the 
connecting-bolt  is  put  in  place,  he  lets  go  the 
handle  of  the  throttle,  which,  worked  by  an 
air-vessel  in  the  stern,  shuts  and  opens  itself 
with  superhuman  force,  as  the  propeller  is 
lifted  clear  of  the  water,  or  again  plunged 
deep  into  the  waves. 

The  "  governor  "  being  now  in  good  work- 
ing order,  the  engineers  not  on  watch  disap- 
pear up  the  ladders,  and  the  second  and  his 
junior  begin  preparing  for  the  welcome  relief 
which  comes  at  8  p.  m.,  when  the  fourth 
takes  the  watch  till  midnight. 

All  coal  contains  a  certain  amount  of  dirt 
and  slag,  which  soon  chokes  up  the  fires,  of 
which  a  certain  number  are  consequent!};' 
cleaned  at  the  beginning  of  every  watch.  In 
rough  weather  this  is  no  easy  work;  the  fire 
has  to  be  pushed  on  one  side,  the  clinker 
pulled  out,  the  embers  spread  over  the  bars 
again,  and  fresh  coal  put  on.  Yet  the  fire- 
men manage  to  keep  their  feet  while  work- 
ing the  heavy  rakes  and  "  slices,"*  and 

•  A  "  slice"  is  an  iron  bar  eight  or  nine  feet  long,  and  flat- 
tened like  IV  chisel  at  one  end,  which  is  used  for  bre^iHiOp  up 


avoiding  the  hot  clinkers  and  ashes  as  they 
rake  them  out  of  the  furnace;  their  figures 
now  standing  out  clear  and  distinct  as  sil- 
houettes against  the  glare  from  the  open 
furnace  doors,  now  halt  hidden  by  clouds  of 
steam,  as  the  hose  is  turned  on  the  hot 
clinkers.  On  one  side  stands  the  engineer 
holding  open  the  furnace  door  with  a  shovel, 
and  urging  on  the  firemen  to  hurry  up  and 
get  the  fire  in  again  before  the  steam  drops 
too  low.  Just  as  the  last  fire  is  finished,  a 
tremendous  pitch  and  roll  sends  men,  coals, 
barrows  and  shovels  sliding  down  the  stoke- 
hole in  a  confused  heap,  and  for  a  few  sec- 
onds the  stoke-hole  is  a  very  pandemonium 
of  confusion.  Then  comes  a  pause  as  the 
ship  rights  and  an  awful  stillness.  As  the 
stern  of  the  steamer  lifted,  the  engines,  acted 
on  by  the  governor,  slowed  down,  and  now 
they  have  failed  to  go  on  again,  as  the  stern 
drops.  Something  is  wrong  with  the  govern- 
or. 

The  engineer  rushes  into  the  engine  room, 
the  engines  are  crawling  round  dead  slow, 
and  the  junior  engineer,  with  his  feet  against 
the  bulkhead  and  his  shoulder  against  the 
throttle  valve  lever,  is  exerting  his  utmost 
strength  to  open  the  valve  which  has  been 
jammed  shut  by  the  too  sudden  action  of 
the  governor. 
"  Can  you  manage  it?" 
"  No,  bring  a  hammer." 
A  rush  into  the  store — and,  as  the  engin- 
eer reappears  with  a  copper  hammer  in  his 
hand,  the  rising  steam  lifts  the  safety-valves, 
and  a  sudden  dull  roar,  as  it  rushes  up  the 
escape-pipes,  warns  him,  and  shouting  to  the 
firemen  to  close  the  dampers,  he  rushes  up 
the  ladder  to  the  valve,  and  with  two  or 
three  sharp  blows  bring  it  back  to  its  proper 
position, and  off  go  the  engines  again — just  in 
time,  as  two  or  three  tremendous  rolls  give 
warning  that  the  ship  is  just  on  the  point  of 
losing  steerage- way.  All  this  has  taken 
about  thirty  seconds,  though  it  seems  much 
longer,  and  the  rest  of  the  engineers,  who, 
aroused  by  the  stoppage  of  the  engine  and 
the  roar  of  escaping  steam,  have  risen  from 
their  bunks,  drop  back  on  their  pillows  with 
a  sigh  of  relief. 

"How's  things  working?"  asks  the  en- 
gineer of  the  jumor,  as  they  both  descend  to 
the  lower  platform. 

"  Low,  pressure  go-ahead  guide  working 
warm.    I  have  given  the  greaser  extra  oil 
for  it,  all  the  rest  working  well." 
"  Guide  dangerous  ?" 
"  Not  yet,  but  it's  not  getting  cooler." 
"How's  the  thrust?" 
"  Keeping  just  the  same." 
"All  right.    Watch  that  guide  well,  and 
let  me  know  if  it  gets  any  hotter,"  and  away 
he  goes  into  the  stoke-hole. 

The  firemen  are  still  toiling  away  and  try- 
ing to  keep  up  steam,  but  the  work  is  begin- 
ning to  tell,  and  now  and  then  one  walks 
into  the  engine-room  and  takes  a  wistful 
glance  at  the  clock,  which,  to  the  nearly 
worn-out  men,  seems  to  move  slower  and 
slower  towards  the  welcome  eight  bells. 
Four  hours'  work  at  the  fires  of  an  Atlantic 
racer  tells  on  the  strongest  men,  even  in  fine 
weather,  and  when  the  labor  is  increased  by 
the  rolling  and  pitching  of  the  ship  in  a 
heav}^  sea,  almost  passes  the  limit  of  human 
endurance. 

But  letting  the  steam  get  low  is  a  crime 
not  soon  forgiven  by  the  chief,  and  the  en- 
gineer drives  and  urges  on  the  firemen,  who 
go  round  the  fires  with  rake,  slice  and  shovel 
till  the  sweat  pours  off  them  in  streams. 

"  Coal !  coal !"  The  coal  is  being  used  up 
faster  than  the  trimmers  are  bringing  it  out 
of  the  bunkers,  but,  urged  on  by  the  shout, 
two  or  three  trollies  shoot  out  from  a  small 
dark  alleyway,  pushed  by  men  as  black  as 
the  coal  itself,  who  duck  their  heads  as  they 
dive  after  their  trollies  through  the  low 
passage  between  the  boilers,  and  discliarge 
their  loads  in  the  center  stoke-hole,  while 
some  invisible  agency  shoots  heaps  of  black 
diamonds  out  of  the  bunker  doors  on  the 
plates  of  the  end  stoke-holes. 
1    As  the  steam  rist;s,  the  engineer  passes 


into  the  engine  room,  and  nearly  runs  into 
the  arms  of  the  junior,  who  is  just  coming 
for  him. 

"  What's  the  time?" 
"  A  quarter  past  eleven." 
"  How's  the  guide?" 

"  Worse  and  worse — will  not  cool  without 
water." 

Together  they  proceed  up  to  the  grating, 
where  the  greaser  stands  close  under  the 
cylinder,  throwing  huge  splashes  of  oil  from 
a  large  can  on  the  guide,  as  the  "crosshead" 
descends  at  every  stroke — but  the  guide  is 
too  hot,  and  each  time  the  slipper  passes 
over  its  surface,  is  left  as  dry  as  the  inside 
of  an  oven.  Putting  out  his  hand,  the  en- 
gineer lets  it  rest  for  a  second  on  the  polished 
surface,  but  instantly  snatches  it  back, 
smarting  and  nearly  blistered  with  the  in- 
tense heat. 

"  Put  on  the  water." 

The  greaser  passes  the  oil  can  over  to  the 
junior  engineer,  and  runs  to  the  store,  reap- 
pearing with  an  India  rubber  hose.  He 
screws  one  end  on  the  water-service  pipe 
passing  up  the  column  of  the  engine,  and 
ties  the  nozzle  to  an  eyebolt  under  the 
cylinder,  so  that  a  small  stream  of 
water  runs  down  on  the  hot  guide,  and  is 
thrown  off  in  scalding  drops  by  the  "  cross- 
head"  as  it  rushes  up  and  down  with  every 
revolution  of  the  engine.  The  greaser  is 
sent  ofl'  to  look  after  the  rest  of  the  engine, 
and  the  junior,  having  made  a  mixture  of 
oil  and  sulphur,  makes  dashes  every  few 
seconds  into  the  scalding  shower,  with  a 
long-handled  tar  brush,  with  which  he  ap- 
plies the  mixture  to  the  "  guide." 

The  senior,  who  has  gone  into  the  stoke- 
hole to  urge  on  the  firemen,  again  appears 
on   the  platform  below,   and  shouts  up, 
"How's  she  doing  now  ?" 
"  Getting  worse." 

"Well,  it's  a  quarter  to  twelve  now,  call 
the  watch,  and  then  fetch  the  chief  down  to 
that  confounded  guide." 

"  All  right !"  and  coming  out  from  under 
the  C3'linders,  drenched  through  and  through 
with  water  and  oil,  the  junior  goes  up  to  call 
the  third  engineer's  watch,  and  then  round 
to  the  chief's  cabin.  He  finds  that  gentle- 
man sitting  in  a  chair  in  his  shirt  and  trou- 
sers, pulling  on  a  pair  of  boots,  and  listening 
to  the  roar  of  the  engines  below. 

"What's  that  water  on  for  ?"  is  his  first 
question,  as  the  junior  appears  at  his  door. 
"Low-pressure  guide  hot,  sir." 
"  Can't  3'ou  cool  it  without  water  ?" 
"  No,  sir,  water's  been  on  twenty  minutes 
and  it's  getting  worse." 

"  How  are  the  intermediate  crank-pin  and 
thrust  ?" 

"  All  right,  sir." 
"  Everything  else  all  right  ?" 
"  Yes,  sir." 

"All  right!"  and  off  goes  the  junior  be- 
low, as  fast  as  the  rolling  of  the  ship  will 
allow  him — now  going  a  few  steps  down  the 
ladder,  as  the  ship  lays  over  to  port,  and 
then  clinging  to  the  hand-rails,  to  save  him- 
self from  being  pitched  headlong  to  the  bot- 
tom, as  she  swings  the  other  wa}-.  The 
senior,  who  has  taken  his  place  on  the  grat- 
ings during  his  absence,  now  relinquishes 
the  "  swab-brush,"  and  goes  below  to  pre- 
pare for  the  relief.  In  a  few  minutes  dow  n 
comes  the  chief,  and  looks  at  the  guide — one 
look  is  enough.  The  way  the  polished  surface 
is  left  di"}'  and  almost  smoking  at  every  stroke 
shows  him  that,  were  he  to  lay  his  hand  on 
it  for  the  twentieth  part  of  a  second  it  would 
leave  a  blister,  and  without  delay  comes  the 
order : 

"Call  the  second  !" 

As  the  junior  departs  to  obey,  eight  bells 
sound  from  the  deck — just  heard  above  the 
rush  of  the  wind  over  the  skylights;  and 
eight  strokes,  sharp  and  clear,  reply  from 
the  engine-room.  Before  the"sound  has  died 
away,  the  third  engineer  and  his  watch  are 
half  way  down  the  ladder  to  give  a  welcome 
respite  "to  their  predecessors,  and  the  junior 
sighs,  as  he  rellects  that  he  must  stay  below 
till  the  hot  guide  is  cool,  as  it  now  needs 
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so  much  attention  that  the  en;?ineers  on 
watch  cannot  look  after  it  and  tlio  eng-ine  at 
the  same  time.  Again  descending- with  the 
second,  he  finds  tlie  g-uide  beg  in  rung  to 
smolie,  and  tlie  watei-,  turned  on  full  by  the 
chief,  coming-  oft"  in  clouds  of  steam. 

"Her-e,  Mr.  Smith!''  shouts  the  chief,  as 
the  second  makes  his  appearance,  "fetch 
that  spare  hose,  and  bring-  tiie  water  from 
the  intermediate  guide  service." 

The  eight  to  twelve  watch  being-  relieved, 
all  g-o  off  witii  the  exception  of  the  two  en- 
gineers; and  the  senior  follows  the  second 
to  the  store,  retui-ning-  with  a  second  india- 
rubber  hose,  which  they  attach  to  the  ser- 
vice pipes  on  the  intermediate  eng-ine,  and 
lead  over  to  the  lovv-press(!d  engine,  where 
the  junior,  seizing  the  nozzle,  turns  it  full  on 
the  vertical  surface  of  the  guide,  which  now 
begins  to  show  spai'ks  and  a  dull  red  band 
down  the  center,  which  g-ets  brighter  and 
brighter,  and  slowly  g-rows  broader  and 
broader  every  time  the  cross-head  rises  and 
falls,  and  the  slipper  passes  over  the  glazed 
surface. 

On  g'oes  the  water,  and,  as  it  strikes  the 
heated  surface  of  the  g-uide,  throws  olf  clouds 
of  steam,  through  which  loom  the  figures 
of  the  two  engineers,  standing-  in  a  shower 
of  scalding-  watei-,  every  drop  of  which  gives 
a  sharp  and  stinging-  smart  as  it  penetrates 
to  the  skin,  and  now  and  then  causes  them 
to  shrink  back,  with  a  muttered  imprecation, 
as  a  hotter  shower  than  usual  falls  over 
them. 

Behind  them  stands  the  chief  silently  hold- 
ing on  to  the  hand-rails,  the  heels  of  Ins  boots 
jammed  ag-ainst  the  bars  of  the  grating-s  on 
which  he  stands,  to  keep  him  steady',  as  the 
ship  pitches  and  heaves ;  and  the  second 
moves  round,  giving-  directions  to  the  store- 
keeper to  keep  the  oil-pots  (out  of  which  the 
"fourth"  is  "swabbing-"  the  g-uide)  full, 
now  and  then  shutting-  off  the  water,  to  get 
a  better  view  of  the  g-uide,  and  turning-  it  on 
again,  and  occasionally  taking-  the  place  of 
one  or  other  of  the  engineers,  as,  almost 
blinded  and  suffocated  by  the  splashing-  water 
and  the  fumes  from  the  oil,  they  retreat  from 
under  the  cjMindei^s  to  rub  their  e^^es,  and 
wring-  some  of  the  water  out  of  their  wet 
clothes. 

Minute  after  minute  passes,  and  the  min- 
utes crawl  into  long-  hours,  and  still  the  en- 
g-ineers  work  on  in  their  fierce  fight  ag-ainst 
the  powers  of  Nature — their  e^-es  tingling- 
with  pain  from  the  hot  salt  water  and  burn- 
ing oil — their  bodies  swaying  backwards  and 
forwards  with  the  rolling  of  the  ship,  hold- 
ing on  with  one  hand,  while  they  direct  the 
water  and  applj^  the  oil  with  the  other  jarred 
through  and  through  every  few  minutes,  as 
— the  propeller  being  lifted  out  of  the  water 
the  e'lgine  makes  an  effort  to  "  race,"  and 
shakes  the  grating  on  which  the3'  stand,  as 
if  it  had  been  made  of  aspen  wands  instead 
of  solid  iron,  while  the  steamer  gives  a 
tremble  throughout. 

The  passengers  in  their  berths  sleep  on, 
or,  if  kept  awake  by  the  rough  weather, 
wonder  vaguely  how  long  it  will  last,  and 
then  turn  over  and  try  to  go  to  sleep  again, 
in  bUssful  ignorance  of  all  that  is  going  on 
below. 

Hour  after  hour  goes  slowly  by — and,  as 
the  morning  approaches,  the  weather  moder- 
ates, and  the  ship  becomes  steadier.  But, 
in  spite  of  all  the  water  poured  on  it,  the 
guide  will  not  cool  down.  The  enormous 
friction  produced  by  the  high  speed  of  the 
engine  keeps  up  the  heat ;  and  although  the 
water  poured  on  has  slightly  reduced  the 
temperature,  it  fails  to  bring  it  down  to 
the  normal  degree.  The  onl^-  cure  will  be 
to  slow  down  the  engines,  but  slowing 
down  is  the  very  last  resoui-ce  on  an 
ocean  racer  nowadays,  when  the  Atlan- 
tic trip  is  so  accurately  timed  that  one 
boat  often  beats  the  record  by  a  few  minutes 
only,  and  no  engineer  would  run  the  risk  of 
losing  the  place  gained  by  his  ship,  by  slow- 
ing down,  as  long  as  he  can  safely  keep  at 
full  speed. 

Four  o'clock  comes,  and  as  eight  bells 


again  strike,  the  thir-d  engineer's  watch  is 
relieved  by  that  of  the  second — the  thii-d 
oidy  remaining- below  to  take  the  seccjiid's 
place  while  the  latter  looks  after  the  guide. 

Tlie  chief  goes  on  deck  for  a  few  minutes, 
but  presently  returns.  "Any  cooler? "  he 
asks  the  fourth. 

"No,  sir." 

"Slow  her  down,  Mr.  Sinitli" — the  order 
comes  reliictantl^v  from  him  at  last. 

"All  right,  sir;"  and  the  second  d(!scends 
to  the  lower  platform,  sends  the  third  to 
shut  the  dampers,  and  as  the  steam  drops  a 
poutid  or  two,  half  shuts  the  thr-ottle-valve. 
As  the  three  huge  cranks  gradually  ease 
down  to  half  speed,  the  sudden  lull  in  the 
continuous  roar  of  the  engines  is  almost 
painful  to  the  ear,  and  the  beat  of  the  valves 
and  clank  of  moving-  masses  resolve  them- 
selves into  distinct  noises,  while  a  long- 
drawn  squeal  comes  from  the  hot  guide, 
which  now  rapidly  cools  down  under  the  re- 
duced friction  and  copious  streams  of  water. 

The  electric  lights  ai-e  beginning  to  pale, 
as  a  dull  gray  dawn  shines  through  tliesk.y- 
lights.  The  second  being  now  free  to  attend 
to  his  watch,  sentls  the  third  up  to  his  cabin, 
and  pi-esently,  tlie  guide  having  greatly  im- 
proved, the  engines  are  once  more  put  at 
full  speed,  and  as  it  continues  to  get  cooler, 
the  chief  at  length  goes  olf  to  bed. 

The  water  is  kept  on  for  some  time  longer, 
after  it  is  shut  off  the  two  engineers  by 
turns  continue  to  swab  the  guide  with  oil 
and  sulpliur.  It  is  nearly  eight  bells  before 
the  second  at  last  declares  the  guide,  "safe," 
and  they  crawl  on  deck  to  get  breakfast  and 
a  few  mouthfuLs  of  fresh  air  before  beginning 
a  fresh  watch. 

As  the  bell  strikes  they  once  more  go 
below,  to  drag  on  through  another  weary 
four  hours,  when  they  are  so  tired  that  lift- 
ing their  limbs  is  painful,  and  quick  motion 
an  agony.  Yet,  in  moving  round  that  en- 
gine and  feeling  its  brasses  and  rods,  should 
a  man  hesitate  one  instant  in  withdrawing 
the  arm  stretched  out  to  test  that  piston- 
rod,  it  would  be  shattered  or  rendered  use- 
less by  a  merciless  blow  from  that  mighty, 
remorseless  engine  which  it  can  control  like 
an  obedient  child. 

At  noon  the  fourth  watch  is  relieved  by 
the  third,  and  the  two  tired-out  engineei-s 
at  last  get  a  respite,  after  nearl^y  sixteen 
hours  in  the  engine  room.  At  four  the  sec- 
ond watch  takes  the  place  of  the  third,  till 
eight,  when  the  fourth  once  more  comes  on, 
and  so,  unless  something  is  wrong,  it  goes 
on  day  and  night  in  unvarj'ing  monotony', 
till  the  ship  passes  Sandy  Hook,  steams 
slowly  through  the  Narrows,  and  swings 
into  her  berth  alongside  the  jettv  at  New- 
York. 

"And  then,"  innocently  remarks  a  pas- 
senger, "your  fun  begins." 

"Does  it  ?"  queries  the  engineer  to  whom 
he  is  speaking.  "Well — yes — if  completely 
overhauling-  that  engine  in  five  days  is  fun, 
our  fun  does  begin." 

"Overhauling  the  engine  !  why,  what  on 
earth  is  wrong-  with  it?  It  is  working  all 
right,  and  has  been  since  we  left  Liverpool." 

"Yes,  but  it  has  to  work  right  all  the  way 
back,"  is  the  reply,  and  the  passenger,  not 
caring-  to  exhibit  any  more  ignorance,  walks 
slowl}-  awa}". 

Yes,  everything  has  to  work  right  all  the 
way  back,  and  nothing-  is  left  to  chance. 
Every  day,  from  morning  till  night,  and 
sometimes  on  into  the  night,  the  engineers 
are  at  it,  cleaning  the  boilers  and  examining 
ever^' working  part  of  the  engine,  to  make 
sure  that  nothing  is  wrong  or  likely  to  go 
wrong  in  the  coming  run  across  the  At- 
lantic. It  is  onl3'  by  unremitting  care  that 
the  huge  engines  of  our  modern  mail  steam- 
ers can  be  kept  in  good  order.  Now  is  the 
chance  for  a  quick  passage. 

It  is  a  hot  day  in  the  middle  of  summer, 
the  sea  rolling  in  long,  smooth,  oily  swells. 
There  is  a  light  bi-eeze  right  astern,  but  the 
ship  is  steaming  as  fast  as  the  wind,  and 
the  sails  hang  listlessly  from  the  yards  and 
flap  against  the  masts  and  ropes,    As  one 


descends  tlie  engine-room  ladder,  the  air 
feels  close  and  deadly  heavy,  and  brings  on 
a  dull  headache.  The  engineer  on  watch 
is  dragging  himself  round  as  if  his  limbs 
were  of  lead,  and  even  the  engines  do  not 
seem  to  be  going  ahead  with  their  usual  en- 
ergy. As  we  pa.ss  through  the  tunnel  which 
connects  tiie  engine-room  with  the  stoke- 
hole, the  stilling  atmosphere  n<!arly  drives  us 
back,  'i'here  is  not  a  hi  eath  of  air  coming 
down  th(!  ventilators,  and  tiie  heat  is  so 
great  that  one  has  a  sensation  as  of  a  lump 
of  lead  in  the  ears,  and  one's  voice  sounds 
thick  and  far  away. 

The  firemen  are  stt  ipped  to  tlie  w  aist,  and 
the  engineer  has  very  little  more  on,  being 
only  distinguishable  by  the  gilt  band  and 
badge  on  his  cap,  as  lie  moves  about  from 
one  furnace  to  another,  directing  the  fire- 
men, or  regulating  the  water  in  the  boilers. 

In  spite  of  the  heat,  the  fires  burn  dull,  for 
tliey  can  get  no  air,  and  tiie  firevnen,  urged 
on — one  might  almost  say  driven — by  tiie 
engineer,  are  doing  "  all  they  know,"  with 
rake  ami  shovel,  to  keep  up  steam,  the  per- 
spii  ation  i-iinning  in  streams  down  tlieii- coal- 
begrimed  bodies,  and  leaving  tliem  striped 
like  zebras. 

Each  man  in  turn  falls  back  exhausted, 
and  is  succeeded  by  another,  wiio  hiya  hold 
of  the  lieavy  "slice,"  and  works  the  fire 
through  and  through;  but  all  to  no  purpose, 
for  in  spite  of  all  they  can  do  the  steam  will 
not  rise.  In  technical  language,  "  she  is 
steaming  stilf,"  and,  unless  tiie  wind 
changes,  or  gets  stronger,  will  continue  to 
do  so. 

To  keep  on  at  this  work  without  drinking 
is  impossible,  and  the  firemen  consume  an 
incredible  quantity  of  water;  but,  in  spite  of 
all  the  praise  bestowed  upon  tiiis  beverage 
by  teetotallers,  its  has  its  dangers  when 
drunk  to  excess,  especially  in  a  high  temper- 
ature, and  presently  one  of  the  men,  who 
has  been  indulging  too  freely,  is  seized  with 
cramps  in  the  stomach,  and  has  to  be  car- 
ried on  deck,  leaving  the  rest  tearing  away 
at  the  obstinate  fit-es. 

Now  and  then  one  goes  up  to  lay  his 
throbbing  head  on  the  deck,  gasp  in  a  little 
fresh  air,  and,  if  possible,  gatiier  a  little 
strength  before  once  more  attacking  the  fires 
in  the  awful  den  below.  The  forward  stoke- 
hole is  even  hotter  than  the  others,  and  the 
heaps  of  coal  and  ashes  lying  about,  the  sud- 
den glare,  as  furnace  doors  are  opened  and 
again  shut,  the  trollies  of  coal  pushed  out  of 
the  bunkers  and  returning  empty,  the  ash- 
buckets  passing  up  and  down  the  ventilators 
as  the  ashes  are  hoisted  on  deck  to  be  thrown 
overboard,  the  rattle  of  lumps  of  coal  on  the 
iron  floor-plates,  the  clang  of  furnace  dooi-s 
and  fire-irons,  and  seeming  general  confusion, 
make  one  wonder  if  Dante  would  not  have 
used  the  stoke-liole  of  an  Atlantic  liner — had 
he  known  of  such  a  thing — to  illustrate  his 
"  Inferno  " 

The  fires  here  are  as  bad  as  the  othei's  ; 
they  will  not  burn  well,  and  the  engineer  and 
two  of  the  most  hardened  firemen  are  trying 
to  raise  the  steam  by  working  the  coal  about. 
The  former  flings  open  the  door  of  the  first 
fire,  and  holds  up  the  iron  shield  to  keep  back 
the  fierce  glare,  while  the  first  man  pushes  in 
the  heavy  slice  and  rakes  the  fire  through, 
sending  a  shower  of  glowing  ashes  down 
through  the  lire-bars  into  tlie  ash-pit.  Two 
minutes'  hard,  tearing  work,  and  the  man 
steps  back  almost  exhaustetl,  the  shield  is 
withdrawn,  and  tlie  second  man,  advancing 
with  a  shovel  into  the  full  glare  of  the 
mighty  tire,  heaves  onload  alterload  of  coal, 
till  he  has  covered  the  glowing  mass  with  a 
smoking  layer  of  fresh  fuel,  and  then  bangs 
to  the  door. 

But  slicing  fires  soon  tells,  and  the  first 
man  obliged  to  knock  off  work  goes  on  deck 
for  a  few  minutes  to  try  and  pick  up  his 
strength  in  the  fresh  air.  Down  goes  the 
shovel  as  the  second  man  seizes  the  aban- 
doned slice  and  attacks  the  next  lire,  for  the 
least  pause  at  once  shows  itself  on  the  steam 
gauge  The  engineer,  too,  is  almost  done 
up,  but  there  is  one  more  fire  to  be  cleared 
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and  filled.  As  the  fireman  drops  the  slice 
for  the  shovel  he  calls  up  another  man. 

"  One  more,  my  hearty — ^ive  her  fits  and 
make  her  sing  !" 

The  fire  is  raked,  the  slice  withdrawn,  and 
the  man  staggers  back. 

"  Now,  my  heart}^  fill  her  up  !" 

On  goes  shovel  after  shovelful  of  coal — 
first  right  to  the  back  of  the  fire,  then  nearer 
and  nearer  to  the  front — till  the  glaring 
white-hot  mass  has  a  black  top,  off  which  the 
smoke  rolls  in  clouds. 

"  That's  it— let  her  rip  !" 

The  last  load  is  pitched  on,  bang  !  goes 
the  fire-door,  the  shovel  falls  from  the  man's 
nerveless  hands,  and  utterly  done  up  and  ex- 
hausted, he  drops  on  the  iron  floor-plates, 
and  vomits  like  a  dog. — J.  F.  Werner,  in 
Contemporary  Review. 

overheated'boiler  plates. 

Joints  in  the  Fire. 

Some  very  interesting  experiments  to  de- 
termine the  effect  of  rapid  evaporation  on 
fast  steaming  boilers,  such  as  those  used 
in  steam  fire  engines,  torpedo  boats,  etc., 
have  been  tried  in  France,  by  M.  Hirsch, 
which,  so  far  as  experiment  can  establish 
certain  facts  which  it  is  of  interest  to  know. 

Overheating  occurs  when  a  sheet  becomes 
red  hot  over  a  portion  of  its  surface.  The 
circumstances  which  cause  overheating  are 
not  well  determined.  If  heat  is  transmitted 
through  a  metallic  plate  in  contact  with 
water  on  one  side,  it  seems  difficult  to  cause 
overheating  on  the  other  side  so  that  the 
hypothesis  of  low  water  is  usuall^^  advanced. 
Reall}',  in  a  case  of  this  kind,  there  are  three 
points  to  be  considered:  The  rate  of  conduc 
tion  of  heat  to  the  plate,  the  rate  of  heat 
transmission  through  the  plate,  and  the  rate 
at  which  the'  plate  imparts  its  temperature 
to  the  water.  It  seems  certain  that  under 
ordinary  conditions,  the  external  surface  of 
the  sheet  has  a  much  lower  temperature  than 
the  fire  or  products  of  combustion  in  con- 
tact with  it,  and  that  the  interior  surface  has 
a  temperature  not  much  greater  than  that 
of  the  water  in  the  boiler;  so  that  the  most 
serious  obstacle  to  the  transmission  of  the 
heat  to  the  water  is  the  resistance  of  the 
plate. 

Three  sets  of  experiments  were  made: 

1.  Evaporative  tests  at  portions  of  the 
boiler  exposed  to  direct  flame. 

2.  Experiments  on  the  transmission  of 
heat  through  the  boiler-plates  and  from  the 
plates  to  the  water. 

3.  Examination  of  the  effect  of  scale  and 
grease. 

The  evaporation  of  a  boiler  is  frequently 
measured  by  the  hourly  rate  in  pounds  per 
square  foot  of  heating  surface,  but  this  only 
gives  the  average  result,  while  the  rate  of 
evaporation  varies  greatly  for  different  por- 
tions of  the  heating  surface.  Experiments 
made  with  a  locomotive  boiler  on  the  North- 
ern Railway  of  France,  the  boiler  being 
divided  into  several  sections,  showed  a 
rapid  decrease  in  the  rate  of  evaporation  as 
the  distance  from  the  furnace  increased,  so 
that  the  tubes  at  their  extreme  ends  scarcely 
evaporated  any  water,  at  moderate  rates  of 
combustion.  The  furnace  sheets  and  a  small 
portion  of  the  contiguous  tube  surface,  form- 
ing the  first  section,  evaporated  at  the  rate 
of  44.  6  lbs.  of  water  hourly  per  square  foot 
of  heating  surface. 

It  seems  certain  that  the  only  parts  where 
overheating  is  to  be  feared  are  the  furnace 
and  adjacent  surfaces,  and  if  a  boiler  is 
forced  to  a  dangerous  extent,  and  the  tubes 
are  lengthened  without  reducing  the  rate  of 
combustion  or  making  any  other  change,  the 
average  rate  of  evapoi'ation  will  be  dimin- 
ished, without  in  the  least  diminishing  the 
danger  to  overheating  of  the  surfaces  ex- 
posed to  direct  flame. 

In  Hirsch's  experiments  the  amount  of 
heat  transmitted  by  the  plates  over  the 
bridge-wall  was  measured  in  a  stationar3' 
boiler  set  in  brick.  A  metallic  cylinder  was 
fastened  to  this  plate,  isolating  a  surface 
Qt  about  16  sq.  in.,  and  the  evaporation  in 


this  cylinder  was  measured  by  a  glass  gauge 
suitably  disposed. 

A  large  number  of  experiments  were  made, 
burning  coal  at  various  rates,  from  1G.4  lbs. 
to  48.7  lbs.  hourly  per  s([uare  foot  grate  sur- 
face, and  giving  evaporative  rates  varying 
from  1G.4  lbs.  to  50.2  lbs.  per  square  foot 
hourl}'.  The  average  hourly  rate  of  evap- 
oration, measured  for  the  total  heating  sur- 
face of  the  boiler,  varied  from  9.0  lbs.  to  19.3 
lb.  per  square  foot.  These  rates  of  combus- 
tion and  evaporation  are  largely  above  the 
ordinary  practice  with  stationary  boilers, 
and  the  author  concludes  that  the  hourly 
rate  of  combustion  per  square  foot  of  grate 
surface,  in  boilers  of  the  type  used  in  his  ex- 
periments, ought  not  to  exceed  28.5  lbs. 

In  the  second  series  of  experiments,  a 
wrought-iron  plate  was  subjected  to  intense 
heat  on  one  side,  the  other  side  being  in  con- 
tact with  watex',  and  measurements  were 
made  of  the  quantity  of  heat  passing  through 
the  plate,  together  with  the  temperature  of 
its  external  surface. 

A  circular  sheet  of  wrought-iron  about 
16  in  in  diameter  and  in.  in  thickness  was 
attached  to  a  copper  cylinder,  forming  an 
open-topped  boiler  and  set  in  a  furnace  of 
fire  cla}'.  Heat  was  applied  by  a  large  blow 
pipe,  burning  gas  with  a  blast.  The  evap- 
oration was  measured  b.y  weighing  the 
amount  of  distilled  water  which  it  was  nec- 
essary to  inti^oduce  for  the  purpose  of  main- 
taining the  water  level  constant.  The  tem- 
perature of  the  plate  was  ineasured  in- 
directly b}^  preparing  fusible  alloys  whose 
melting  points  were  known,  and  placing' 
plugs  made  of  these  alloj'S  in  holes  bored  in 
the  plate.  After  each  experiment,  the  bot- 
tom of  the  boiler  was  examined,  and  some 
of  the  plugs  being  melted  while  others  were 
intact,  the  limits  betv\'een  which  the  tem- 
perature of  the  plate  had  been  maintained 
could  be  approximated.  The  melting  point 
of  the  alloys  was  checked  by  experiment  for 
those  which  melted  below  572°  F.  Above 
this  point  lead  and  zinc  were  used,  estimated 
to  melt  at  634°  and  842°  respectivel3\  These 
temperatures,  especially  the  latter,  are  some- 
what uncertain. 

The  water  evaporated  by  this  apparatus 
was  reduced  to  equivalent  evaporation  at 
212°  from  feed  at  32°  F.  per  square  foot  of 
surface  hourly,  which  is  called  the  evapora- 
tive rate.  The  following  is  a  summary  of 
the  results  obtained: 

As  the  evaporative  rate  increases,  the  dif- 
ference between  the  temperature  of  the  ex- 
ternal surface  of  the  plate  and  the  tempera- 
ture of  the  water  on  the  other  side  of  this 
plate  rises  progressively.  The  difference  for 
an  evaporative  rate  of  41  lbs.  is  212°,  and  does 
not  exceed  302°  even  when  the  evaporative 
rate  is  increased  to  the  high  figure  of  61  lbs. 
This  is  an  important  and  reassuring  fact 
showing  that  even  with  very  high  evapora- 
tive I'ates  the  temperature  of  the  external 
surface  of  the  plate  can  never  exceed  536°. 
Hence  it  does  not  seem  probable  that  there 
is  any  danger,  in  practice,  of  overheating  a 
boiler-plate  in  an  unbraced  or  unthickened 
part,  if  the  metal  is  sound  and  well  moist- 
ened with  water.  But  danger  may  exist  if 
for  an^^  reason  there  is  anj^  obstruction  to 
the  transmission  of  heat,  either  through  the 
plate  or  from  the  plate  to  the  water. 

The  preceding  experiments  were  made 
with  distilled  water.  They  were  repeated, 
using  water  thickened  with  starch.  Two 
sets  of  experiments  were  made,  one  with 
water  containing  0.002,  and  the  other  with 
water  containing  0  005,  by  weight,  of  starch. 

With  water  containing  0.002  of  starch,  the 
temperature  of  the  external  surface  of  the 
plate  was  increased  about  27°. 

Water  containing  about  0.005  of  starch  is 
much  thicker,  and  its  ebullition  is  much 
more  violent.  Tbe  temperatures  of  the  plate 
were  but  slightly  increased  above  the  pre- 
ceding. This  quantity  of  starchy  matters  is 
rarely  used  to  remove  scale,  so  that  the  use 
of  starch  does  not  seem  liable  to  cause  over- 
heating. 

Several  experiments  were  ma^e  after  cov- 


ering the  plate  on  the  interior  surface  with 
thin  coats  of  plaster  of  Paris.  For  a  thick- 
ne.ss  of  0.04  inch,  the  temperature  of  the  ex- 
ternal surface  was  about  54°  higher  than 
was  found  for  the  plate  in  direct  contact 
with  distilled  water.  Coating  the  plate  to  a 
thickness  of  0.2  inches,  its  extei'nal  surface 
had  a  temperature  of  450°  for  an  evaporative 
rate  of  32  lbs.,  and  a  temperatui-e  of  720°  for 
an  evaporative  rate  of  41  lbs.  These  figures 
are,  respectively,  03°  and  378°  above  tlie 
temperatures  obtained  with  clean  plate  in 
contact  with  distilled  water.  They  show 
clearly  the  bad  effect  of  incrustations. 

To  determine  the  effect  of  changes  in  the 
thickness  of  a  plate,  due  to  seams  or  de- 
posits, a  sheet  of  steel,  0.2  in.  in  thickness, 
was  soldered  to  the  plate.  The  temperature 
of  the  external  surface  of  the  plate  was  in- 
creased 90°  for  an  evaporative  rate  of  21 
lbs.,  and  120°  for  an  evaporative  rate  of  61 
lbs.  over  the  temperature  obtained  with  the 
plain  plate.  This  seems  to  indicate  that 
there  is  danger  in  exposing  riveted  seams  to 
the  contact  of  an  intense  fiaine.  Experiments 
made  with  a  double  bottom,  having  mica  in- 
terposed, showed  that  for  an  evaporative 
rate  of  32  lbs.,  the  temperature  of  the  plate 
exceeded  630°,  and  that  for  an  evaporative 
rate  slightly  greater,  the  temperature  ex- 
ceeded 842°,  indicating  that  overheating  was 
imminent.  This  is  a  clear  px'oof  of  the  dan- 
ger of  deposits  in  the  vicinity  of  the  furnace. 

Mr.  Hirsch  draws  the  following  conclu- 
sions from  his  experiments : 

1.  A  sound  and  continuous  sheet,  in  con- 
tact with  water  on  one  side,  never  acquires, 
however  intense  the  fire  may  be,  a  tempera- 
ture sufficiently  high  to  sensibly  decrease  its 
strength. 

2.  The  viscosity  of  the  water,  even  when 
considerable,  does  not  lessen  its  refrigerat- 
ing action. 

3.  The  transmission  of  heat  is  more  or  less 
affected  by  riveted  seams,  and  such  seams 
should  not  be  exposed  to  an  intense  fire. 

4.  A  diminution  of  thickness  in  a  plate 
caused  by  a  flaw  or  crack,  or  a  lack  of  close 
contact  between  two  plates  at  a  seam,  is  a 
grave  cause  of  danger,  even  with  moderate 
fires. 

5.  The  contact  of  the  masonry  setting 
even  at  a  xery  high  temperature  is  not  dan- 
gerous if  the  plate  is  continuous  and  in  con- 
tact with  water  on  the  other  side. 

6.  Any  grease  or  oil  on  the  internal  sui'- 
faces  is  a  serious  obstacle  to  the  transmis- 
sion of  heat. 

7.  When  the  oil  or  grease  is  decomposable 
by  heat,  overheating  is  particularly'  to  be 
feared.  The  organic  oils,  linseed,  rapeseed, 
etc.,  appear  to  be  more  dangerous  in  this 
respect  than  the  mineral  oils. 

Finally,  it  mi\\  be  concluded  that  a  boiler, 
well  set,"carefuUy  managed,  clean,  and  con- 
taining a  full  supply  of  water,  is  not  liable 
to  be  burned,  even  with  an  intense  fire,  but 
that  with  rapid  combustion  it  is  essential  to 
take  proper  precautions  for  the  purpose  of 
avoiding  anything  which  might  interfere 
with  the  transmission  of  heat  through  the 
metal  and  from  the  metal  to  the  water. 


CLASSIFICATION  OF  COALS. 

The  accepted  basis  of  classification  of 
coal  ranks  it  according  to  its  fuel  constitu- 
ents, or,  more  definitely,  according  to  the 
ratio  between  its  fixed  carbon  and  its  vola- 
tile hydrocarbons.  On  this  the  following 
scheme  has  been  offered: 

Fixed  Carbon. 

Classes  of  Coal.  Fuel  Ratio=.^.^,^^,i^  Hydrocarbons. 

Hard  dry  antliracite  From  99  to  12 

Semi-anthracite  From  12  to  8 

Semi-bitximinoiis  From  S  to  5 

Bituminous  From  5  to  1 

This  has  been  used  in  classifying  Pennsyl- 
vania coals,  but  even  there  it  cannot  be  made 
to  regulate  trade  distinctions.  Coals  which, 
according  to  this  method  of  classification,  are 
semi-anthracite,  are  classed  in  the  trade  as 
anthracite,  and  coals  which  by  composition 
are  bituminous,  are  classed  as  semi  bitumin- 
ous. The  practical  objection  to  this  is  that 
it  distinguishes  coals  entirely  according  to 
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immersed,  the  twisting  strain  to  the  shafting' 
will  be  avoided,  or  at  least  f^reatly  reduced. 
There  is  also  a  sevei'e  straining  to  the  pumps, 
pump  rods,  and  links,  cau.sed  by  the  racing', 
the  f)umps  being  unable  to  deliver'  the  water 
quickly  enougli;  and  the  bucket  valves 
coming  down  heavily  on  the  surface  of  the 
water  put extr-a  weight  on  the  I'odsand  other 
gear,  as  well  as  destroying  Ihe  valves.  The 
feedpumps  being  only  partially  filled  with 
water,  and  the  i"ims  coming  suddenly  in 
contact  with  it  give  a.sliock  to  the  barrels  of 
the  pumps,  and  also  to  the  pump  ci-osshead, 
etc.,  which  is  not  the  case  when  running  at 
their  norirral  rate.  A  contimiance  of  tins 
vibration  loosens  the  foundation  plate  of  the 
engine,  and  in  fact  it  would  be  dillicult  to 
say  where  the  evil  of  racing  ends. 

Only  ((uite  i-ecently  we  have  had  reports 
of  serious  da  mage  having  been  done  by  rac- 
ing to  the  pump  valves,  condenser  doors, 
etc.  In  one  case  the  condenser  doors  were 
cracked,  and  the  main  steampipe  caused  to 
leak,  necessitating  the  stoppage  of  the  ship 
at  sea  for  repairs,  generally  a  very  difficult 
and  dangerous  opei'ation.  Amongst  other 
very  serious  results  of  racing  is  the  loosen- 
ing and  frecjuent  fracture  of  the  stern  tube 
and  bush,  and  damage  to  the  hull  caused  hy 
excessive  vibration;  also  the  great  alai'm  it 
causes  on  board  passenger  steamships,  a 
serious  consideration,  though  it  has  neither 
a  mechanical  nor  economical  bearing.  There 
is  also  the  prejudicial  effect  of  vibration, 
such  as  that  produced  b}-  racing,  on  the 
chronometers  and  compasses.  This  is  con- 
firmed by  the  leading  makers  of  these  in- 
sti'uments.  If  an  ungoverned  engine  gets 
away,  which  it  may  easily  do,  to  three  or 
four  times  its  normal  speed,  it  will  cause 
considerable  agitation  of  the  water  in  the 
boiler,  materially  facilitating,  if  not  actually 
causing,  priming,  especially  in  boilers  so  in- 
clined, thereby  incurring  the  risk  of  serious 
damage  in  the  steampipes  by  waterhammer- 
ing,  and  breakages  in  the  cylinders.  The 
condenser  is  liable  to  become  overheated, 
owing  to  the  circulating  pumps  not  working 
efficiently  at  racing  speeds,  causing  partial 
or  total  loss  of  vacuum  when  the  full  power 
of  the  engines  is  required,  danger  of  leak- 
age, and  breakdown  of  condenser  through 
undue  expansion  and  contraction.  These 
difficulties  can  onl}'  be  overcome  either  by 
throttling  (wire-drawing)  the  steam,  or  else 
linking  the  engines  up,  in  both  of  which  < 
cases  there  is  a  material  loss  of  power  and 
speed,  which  can  almost  entirely'  be  avoided 
by  the  use  of  a  proper  governor. 

It  is  sometimes  stated  that  even  if  triple 
engines  do  race,  it  is  not  as  objectionable  as 
with  two-crank  engines.  Such  a  remark 
can  only  apply  to  one's  personal  comfort,  as 
accelleration  of  speed  means  a  considerable 
increase  of  wear  and  tear.  All  experience 
proves  that  under  similar  conditions  a  three- 
crank  engine  will  get  away  more  quickly-, 
and  run  at  a  higher  speed,  than  one  with  two 
cranks.  Granted  the  three-crank  may  run 
more  smoothly  than  a  two-crank,  and  its 
racing,  therefore,  would  not  be  so  uncom- 
fortably perceptible;  but  all  other  objections 
and  risks  remain,  and,  if  anything,  are  in- 
creased. 

AVhile  compound  engines  were  in  vogue, 
there  was  liai'dly  an  engineer  but  who  in- 
sisted on  having  them  fitted  with  reliable 
governoi's;  but  since  the  introduction  of  the 
triple-compomid  engine,  an  idea  seems  to 
have  got  abroad  that  they  do  not  retiuire 
governors — why  or  wherefore  it  is  diflicult 
to  explain. — J.  D.  Churchill. 


the  .shop  at  70  pounds  boiler  pressure  with 
the  plain  slide-valve  engine  cutting  off  at 
three-cjuarters,  or  with  the  7  inch  by  14 
inch  engine  cutting  off  at  one-fifth  under  the 
automatic  action  of  its  governor,  or  whether 
fuel  would  be  saved  by  operating  tli<?  engines 
on  the  compound  principle,  usmg  the  small 
engine  as  the  high  pressur  e  cylinder  and  ex- 
hausting from  it  into  the  larger  engine 
through  a  receiver,  the  sj-stem  still  being 
non-condensing.  Both  engines  were  care- 
fully overhauled  and  made  perfectly 
tight  at  their-  valve  seals  and  pLstonb. 
Each  engine  was  then  tested  to  determine 
the  power  absor  bed  to  run  itself,  witli  the 
r-esult  that  the  small  engine  consumed  ^ 
horse-power  and  the  large  engine  2^  horse- 
power. The  small  engine  was  then  made  to 
per  for  m  73  irrdicated  horse  power  at  70 
pounds  boiler  pressur  e  and  14(i  revolutions 
per'  minute,  the  exhaust  escaj)ing  into  the 
atmosphei'B  at  a  back  pre.ssur  eof  17  pouirds. 
The  .stiam  consumption  per  hour  per  horse- 
power* was  4rj  pounds.  The  large  automatic 
engine  was  then  riiade  to  perfor  m  about  the 
same  indicated  hor'se-power  at  the  same 
steam  pressure  and  revolutions,  the  cut-ofT 
being  about  one-fifth.  The  steam  consunrp- 
tion  per'  hour  pc.'r  hor  se-power  was  :;.")  pounds. 
The  same  wor  k  was  then  perfor-rned  by  oper- 
ating the  engines  on  the  compound  system 
at  the  same  boiler  pressure  and  .same  cut-ofT 
in  the  small  engine  and  with  2G  pounds  re- 
ceiver pressur-e  and  about  one  half  cut- 
off m  the  larger  engine,  tlie  exhaust 
passing  into  the  atmosphere  fr-om  the 
lar'ger  cylinder.  The  ratio  of  the  two  cylin- 
ders made  the  r^atio  of  expansion  4  J,  includ- 
ing cleai'ance,  or  practicall}'  the  same  as  the 
real  r  atio  of  expansion  when  the  lar-ge  en- 
gine was  used  alone,  the  clearance  of  the 
latter  being  5  per  cent.  The  steam  con- 
sumption per-  hour  per-  hor-se-power  was  33 
pounds.  It  follows  from  these  results,  that 
to  obtain  the  7  net  horse-power  required  to 
oper  ate  the  shop  the  indicated  hor  se-power 
for  the  three  methods  would  be  as  follows: 


System. 

j  Friction. 

|Net  Worlc. 

Total  or  Indi. 
cated  H.  P. 

Large  engine  

Compound  engine. 

.6 
2.5 

I  3.1 

1  7 

;  7 

7 

7.6  ^ 
9.5 
10.1 

The  expense  measured  in  steam  con- 
sumed per  hour  will  ther-efore  be  as  follows: 


Small  engine,  7.0  by  45  equals  .342  pounds. 

Large  engine,  9  5  by  35  equals  S;33  pounds. 

Compound  engine,  10.1  \i\  33  equals  333  pounds. 

It  is  evident  that  so  far  as  the  coal  con- 
sumed is  concerned  the  thr-ee  methods  are 
practically  equal.    The  best  method  will, 

I  ther^efor'e,  be  the  one  which  gives  the  least 
wear  or  tear  or  the  least  ti-ouble  to  apply, 
the  first  cost  being  too  small  in  both  cases  to 
make  inter-est  a  sensible  factor-.  This  makes 
the  most  economical  method  that  which 
deruves  the  required  power  with  the  large 

i  engine  alone,  as  the  load  upon  it  is  only 
about  half  its  working  capacity,  and,  conse- 

'  ciuently.  the  wear  and  tear  is  ver'y  light, 
and,  as  a  matter  of  fact,  the  engine  has  done 
the  work  for  year-s  with  far'  less  attendance 
and  i-epaii's  than  would  be  requir^ed  if  the 
small  errgine  was  made  to  perform  the  re- 
quir'ed  woi'k.  It  is  wor-thy  of  note  that  the 
greater  pr-oportional  power  requir'ed  to  over- 
come the  fr  iction  of  the  automatic  engine  is 
due  to  the  fact  that  its  main  shaft  and  tly- 
wheel,  which  cause  the  gi'eater  par  t  of  the 
fr'iction,  weigh  much  mor-e  in  pr-opoi  tion  to 
the  total  mean  pi'cssure on  its  piston  than  is 
the  case  with  the  small  engine.— Pro/.  Den- 
ton in  Tlte  Indicator. 


their  pr-oximate  composition,  whereas  in  the 
trade  the  action  of  the  coal  in  its  various 
uses  is  the  distinguishing  property;  it  is  a 
fact  that  the  coals  of  the  same  proximate 
composition  will,  owing  to  some  inscrutable 
details  of  composition,  yield  dill'er'ent  results 
in  pr'actice.  The  following  expr-esses  in  a 
condensed  form  the  gener-al  meaning  in  the 
trade  of  var'ious  ter-ms  applied  to  coal: 

Anthr'acite  coal  is  char'actei  ized  by  a  low 
percentage  of  volatile  matter',  high  specific 
gravity,  hai'dness,  nearly  metallic  luster, 
and  semi-conchoidal  (shell-like)  fractui'e.  It 
ignites  with  dilliculty,  pr-oduces  an  intensely 
hot  fire,  gives  oft"  no  smoke,  and  bur-ns  with 
a  very  small  blue  flame  which  disappears 
after  thorough  ignition.  Fr-agments  of  this 
coal  retain  their'  shape  until  consumed. 

Semi-anthracite  coal  is  not  so  dense  nor 
so  hard  as  anthracite ;  the  peixentage  of 
volatile  matter  is  gr-eater,  and  the  fr-actur-e 
often  appr'oaches  the  cuboidal.  It  ignites 
more  readily  than  anthracite,  and  bur-ns 
with  a  thin  yellowish  flame  which  disappears 
on  thorough  ignition.  Fragments  change 
their  shape  very  little  or  not  at  all  during 
combustion. 

Semi-bituminous  coal  is  less  dense,  and  has 
a.  higher  percentage  of  volatile  matter  than 
semi-anthracite.  Fracture  cuboidal.  It  ig- 
nites easily,  burns  with  a  yellow  fiame,  and 
swells  or  cokes  to  a  certain  degr-ee  during 
combustion.  Bituminous  coal  is  character- 
ized by  a  low  specific  gravity,  and  is  brittle, 
with  a  cuboidal  fr-acture,  bright  r-esinous 
luster,  and  a  high  percentage  of  volatile 
matter.  It  burns  with  a  long  yellow  flame, 
giving  off  more  or  less  smoke.  It  is  usually 
quite  soft,  and  generally  swells,  fuses,  and 
cokes  in  the  fire.  Coking  coal  swells  and 
fuses  in  the  fir-e,  and,  when  air  is  excluded, 
the  gaseous  products  are  driven  otf,  leaving 
the  carbon  in  a  coherent,  porous  mass.  A 
coking  coal  is  a  caking  coal.  Cannel  coal  is 
firm  and  compact  with  homogeneous  struc- 
ture; brown  to  black  in  color  with  a  dull 
resinous  luster.  It  kindles  readily,  burns 
without  melting  with  a  dense  smoky  flame, 
and  splits  in  the  fire.  It  breaks  in  all 
directions  with  no  par-ticular  lines  of 
fracture.  It  is  an  excellent  gas  coal,  and 
is  rich  in  hydrogen.  It  contains  40 
to  jO  per  cent,  of  volatile  matter,  and  only  a 
low  pei'centage  of  moisture.  Lignite  or 
brown  coal  is  a  link  between  peat  and 
bituminous  coals.  It  is  compact  or  earthy, 
sometimes  woodlike  in  appearence,  with  a 
conchoidal  or  uneven  fracture,  and  may  be 
either  cleavable  or  uncleavable.  Its  color 
is  light  3'ellow,  light  graj^  brown,  brown 
black,  or  black  with  a  dull  shining  or  fatty 
luster  with  a  specific  gravity  fi-om  1.2  to  ]  .4. 
It  is  generally  fragile  and  combines  readily 
when  exposed  to  the  weather,  and  contains  a 
large  amount  of  moisture,  var\-ing  from  10 
to  over  30  per  cent.,  and  consequently  yields 
only  a  modei-ate  heat.  It  kindles  readily 
and  burns  freely  with  a  yellow  fiame  and 
comparatively  little  smoke.  Generally  it  is 
non-caking.  The  percentage  of  volatile 
combustible  matter  varies  from  25  to  over 
40,  and  its  fixed  carbon  from  30  to  over  50. 
— Report  of  Arkansas  Geological  Survey. 

RACING  OF  MARINE  ENGINES. 

The  injurious  efiects  of  r-acing  are  felt 
throughout  the  whole  engine  and  its  fittings. 
T.  G.  Barron,  who  speaks  from  long  prac- 
tical experience  at  sea,  sa^'s:  "When  an 
engine  attains  suddenly  a  speed  of  double 
the  number  of  revolutions  per  minute  at 
which  it  is  intended  to  run,  and  is  as  sud- 
denly brought  up  to  its  normal  rate,  it  may 
be  said  to  be  racing,  although  very  much 
worse  racing  than  this  is  common  enough; 
and  the  whole  strain  of  the  sudden  check  to 
the  engines,  caused  by  the  extra  r^esistance 
offered  by  the  water  to  the  propeller  as  it 
dips,  after  being  partially  or  wholly  lifted 
out  of  the  water,  must  necessarily  be  tr-ans- 
mitted  through  the  shafting  and  coupling 
bolts  from  the  propeller  shaft  to  the  crank- 
shaft.  If  the  governor  is  quick  enough  to 
check  the  racing  before  the  propeller  is  again 


ON   THE    MOST  ECONOMICAL  ENGINE 
FOR  SMALL  POWER. 

A  CERTAIN  machine  shop  possesses  two 
steam  engines;  one  a  plain  slide  valve  thr-ot- 
tling  inch    bore  by    7  inch  str-oke, 

the  other  an  automatic  cut-ofF  7  inch 
bore  by  14  inch  str-oke,  both  non- 
condensing.  The  shop  I'etiuir-ed  7  hor-se- 
power  to  run  it.  exclusive  of  the  power  to 
over-come  the  friction  of  the  engine.  The 
I  q^uestion  arose  whether  it  was  cheaper  to  run 


There  is  a  method  of  finishing  cast  ir  on 
in  a  lathe,  we  believe  mor-e  known  by  Ger- 
man workmen  than  other-s,  which  consists 
in  starting  up  the  piece  at  a  tolei-ably  high 
speed,  and  taking  a  very  liglit  cut  with  a 
thin  spring  tool  and  a  coai-se  feed.  It  is 
worth  knowing,  aiul  is  certainly  of  much  use 
when  once  learned.  It  corr-esponds  to  the 
thin  hand  sci-aper  commonly  used  on  cast 
ii-on.  We  have  seen  it  done  here  in  San 
Francisco  very  successfully. — Industry, 
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TBADE  NOTES. 

The  contract  for  the  construction  of  the  light- 
house tender  'Marigold,'  for  tlie  great  lakes,  has 
been  awarded  to  the  Detroit  Dry  Dock  Company  at 
177,000. 

*  * 
« 

An  inventor  has  devised  a  method  of  expanding 
wheel  tires  by  healing  them  with  electricity.  It  is 
claimed  that  the  heat  is  more  uniformly  distributed 
than  with  gas  furnace  or  piles  of  embers.  The  cur- 
rent is  brought  by  wires  connected  to  opposite  points 
on  the  tire  and  divides  equally  through  each  half  of 
the  ring. 

* 

The  Columbia  Aluminum  Company,  chartered  in 
Virginia,  $3,000,000  capital,  proposes  to  establish 
works  in  Washington,  D.  C,  for  extracting  alumi- 
num from  North  Carolina  clay  by  a  process  invented 
by  Julius  Emmner,  Jr.  It  is  explained  that  the 
operation  is  by  "combined  electricity,  fusion  and 
distillation,"  and  it  is  claimed  that  the  cost  will  not 
exceed  25  cents  per  pound  of  metallic  aluminum,  96 
per  cent.  pure. 

*  ♦ 
* 

The  Chicago  Shipbuilding  Company,  recently 
organized  for  the  purpose  of  building  steel  ships  at 
Chicago,  has  closed  a  contract  with  the  Minnesota 
Steamship  Company,  for  two  boats  to  cost  about 
$210,000  each.  The  Minnesota  Steamship  Company 
is  the  Minnesota  Iron  Company  of  Tower,  and  with 
the  close  of  this  deal  will  have  six  boats  for  the 
trade,  four  of  them  having  been  contracted  for  at 
Cleveland  a  few  months  ago.  The  Chicago  Com- 
pany will  begin  woi"k  as  soon  as  the  new  yards  can 
be  put  in  shape.  Ail  of  the  boats  will  be  duplicates, 
292  feet  keel,  308  feet  over  all,  40  feet  beam  and  24^ 
feet  hold. 

*  * 

Many  of  the  engineer  officers  of  the  navy  are  re- 
signing to  accept  positions  in  civil  life.  This  is  due 
to  the  development  of  the  sliipbuilding  interests  in 
this  country.  Engineer  officers  of  prominence  in 
the  navy  find  that  their  services  are  in  demand  by 
contractors  who  are  making  a  business  of  furnish- 
ing the  new  warships  with  engines  and  boilers.  It  is 
said  that  Samuel  Moore  &  Son,  of  Elizabethport,  N. 
J.,  have  induced  an  engineer  officer  of  prominence 
to  resign  and  accept  a  position  with  them  of  Super- 
intendent of  Machinery  Construction.  They  have 
secured  the  contract  for  the  Naval  Academy  prac- 
tice ship  and  one  of  the  1,000  ton  cruisers. 

*  * 

«- 

The  Automatic  Phonograph  Exhibition  Company 
of  New  York  City  was  lately  incorpoi'ated  in  the 
Seci"etary  of  State's  office  with  a  capital  stock  of 
$1,000,000.  It  is  formed  to  manufacture,  lease,  use, 
and  sell  a  nickel-in  the-slot  machine,  by  means  of 
which  the  dropping  of  a  coin  in  the  slot  will  operate 
a  mechanism  which  will  cause  a  phonograph  or 
phonograph-graphophone  to  produce  the  sound  re- 
corded upon  its  cylinder,  and  after  such  reproduction 
cause  the  diaphragm  to  return  to  its  original  position. 
The  Trustees  of  the  company  are  Felix  Gottschalk, 
Willard  L.  Candee,  Thomas  T.  Eckert,  Jr.,  Richard 
W.  Stevenson,  Victor  E.  Burke,  John  E.  Prague, 
and  James  Molinari. 

*  * 
* 

A  NEW  steamboat  company,  known  as  the  Sea- 
bright  and  Pleasure  Bay  Steamboat  Company,  was 
organized  recently,  with  the  following  officers: 
President,  Capt.  A.  H.  West,  Sea  bright;  Vice-Presi- 
dent, Dr.  James  H.  Patterson,  Shrewsbury;  Secre- 
tary,Dr.  William  Beach.  Eatontown;  Treasurer,  A  .C. 
Newing,  Long  Branch.  The  capital  stock  of  the  com- 
pany is  $30,000,  and  there  are  twenty  stockholders. 
A  steamboat  to  cost  $26,000  is  being  built  at  Nyack, 
N.  Y.,  and  will  be  finished  in  time  to  be  run  next 
season.  The  boat  will  stop  at  Branchport,  Pleasure 
Bay,  Seabright,  and  the  Highlands,  and  will  ply  be- 
tween those  places  and  New  York. 

»  * 

Why  does  not  somebody  start  a  school  for  the  in- 
struction of  young  men  in  such  practical  knowledge 
as  is  required  in  constructing  and  operating  electric 
plants?  Large  numbers  of  persons  who  would,  with 
fair  opportunity,  become  perfectly  competent  for 
such  work  cannot  have  the  advantage  of  a  college 
course,  and  even  if  they  gain  an  opportunity  of  learn- 
ing the  business  in  some  electric  factory,  they  are 
most  likely  to  learn  only  one  system  (or  small  part  of 
one  system)  and  get  a  prejudice  against  all  otliers.  A 
station  well  fitted  with  a  vai"iety  of  engines,  dyna- 
mos, and  other  suitable  appliances,  a  few  good  in- 
structors in  theory  and  practice,  some  means  of  util- 
izing the  surplus  energy,  and  the  candidates  for 
positions  as  electric  artisans  would  be  forthcoming. 
— Review. 

[There  is  such  a  school  now. — Eds.] 

*  * 
* 

The  Pittsburg  Reduction  Company,  of  which  Mr. 
Alfred  E.  Hunt  is  president,  now  leads  the  world  in 
producing  pure  aluminum,  and  Mr.  Hunt  and  his 
associates  have  investigated  the  nature  and  qualities 
of  this  metal  more  thoroughly  than  has  ever  been 
done  before.  At  present  the  monthly  production  of 
the  works  is  1,^00  lbs.  of  the  metal,  nearly  all  of 
whicli  is  98  per  cent.  pure.  During  December  2,800 
lbs.  were  shipped,  and  at  present  the  orders  for  it 
are  more  than  double  the  producing  capacity  of  tlie 
works.  The  company  is  now  greatly  enlarging  its 
plant,  and  has  purchased  two  dynamos  of  125,000 
watts  each,  three  208  h.  p.  Baboock  &  Wilcos  boil- 


ers, and  two  200  h.  p.  Westinghouse  compound 
engines.  When  this  new  equipment  is  in  place  the 
output  of  aluminum  will  be  about  one  ton  per  week. 
The  office  of  the  company  is  at  95  Fifth  avenue,  and 
the  works  at  Tliirty-second  and  Smallman  streets, 
Pittsburg. 


H.  M.  Flagi.eu  is  having  a  schooner-rigged  steel 
steam  yacht  built  at  Wilmington,  Del.,  by  the  llai-- 
lan  &  Hollingsworth  Company.  Her  dimensions  will 
be  about  182  feet,  length  over  all;  160  feet  on  the 
load  water-line;  24  feet  beam,  moulded;  13J^  feet 
depth,  moulded.  She  will  be  fitted  with  a  triple- 
expansion  compound  surface  condensing  engine, 
the  cylinders  being  17,28,  and  42  inches  in  diameter, 
respectively,  with  22  inches  stroke  of  piston.  Her 
two  boilers  will  have  a  working  pressure  of  170 
pounds.  The  same  firm  are  building  a  steel  schooner 
for  Mr.  Frederick  Gallatin, of  this  city.  She  is  to  be 
called  the  '  Ahny,''  and  her  length  over  all  will  be  177 
feet  6  inches;  on  the  water  line,  155  feet  6  inches;  24 
feet  beam,  moulded;  14  feet  depth,  moulded.  Her 
engine  will  be  of  the  triple-expansion  type,  and  com- 
pound surface  condensing,  with  cylinders  17,  28  and 
42  inches  in  diameter  respectively.  She  will  have 
one  boiler  tested  for  170  pounds  working  steam 
pressure. 

John  Ericsson,  on  March  30,  1880,  was  granted  a 
patent  on  a  hot-air  engine,  which  he  transferred  to 
Mr.  George  H.  Robinson  of  this  city,  who  assigned 
all  his  rights  to  C.  H.  Delamater  of  the  Delamater 
Iron  Works,  who  secured  a  re-issue  of  tha  patent, 
and  proceeded  to  manufacture  the  engine.  Mr. 
Delamater  soon  found  that  a  number  of  other  firms 
were  engaged  in  the  manufacture  of  Ericsson's  hot- 
air  engine,  and  he  began  proceedings  to  enjoin 
them.  Among  the  manufacturers  engaged  in  turn- 
ing out  the  engines  were  John  Weber,  A.  Flake,  E. 
Bertine,  M.  Gibline,  S.  F.  Knapp,  C.  R.  Frisbie,  H. 
Rheinhardt,  Joseph  Granger,  and  W.  H.  Harrison. 
The  injunction  was  asked  against  all  of  them,  and 
they  made  answer  that  Ericsson  was  not  the  original 
inventor  of  the  hot-air  engine,  and  that  it  was  in 
use  prior  to  the  issue  of  letters  patent  to  him.  Judge 
Lacombe  granted  the  motion  as  to  the  priority  of 
Ericsson's  patents,  but  denied  it  as  to  the  prior  use 
of  the  engines. 

*  « 

Nearly  one  year  ago  a  prominent  official  of  the 
Pennsylvania  Steel  Works,  at  Sparrow  Point,  pre- 
dicted that  that  great  manufacturing  enterprise 
would  ultimately  include  in  its  business  heavy  guns 
and  building  steel  steamships.  A  Bessemer  and  rail 
mill  is  approaching  completion,  and  now  plans  are 
being  made  by  which  the  Pennsylvania  Steel  Com- 
pany will  be  enabled  in  the  near  future  to  engage  in 
the  building  of  the  largest  steel  and  iron  steam- 
ships. "  The  first  work  to  be  done  in  the  proposed 
shipyard  will  be  two  steamships  for  the  company, 
to  be  used  in  the  iron  ore  trade  with  Cuba.  The 
huge  machine  shops,  foundry,  and  pattern  shops 
which  are  approaching  completion  have  been  de- 
signed for  shipbuilding  as  well  as  for  present  de- 
mands. Col.  Walter  S.  Franklin,  the  superintend- 
ent, says  that  the  company  would  confine  itself  at 
first  to  building  coastwise  steamshijis,  as  the  laws  of 
the  United  States  prohibited  them  from  being  built 
in  a  foreign  country,  but  after  a  while  Sparrow 
Point  would  enter  into  competition  with  the  great 
ship-building  firms  on  the  Clyde." 

«  « 

* 

Garbage  in  Buffalo,  N.  Y.,  is  burned.  The  pro- 
cess consists  in  first  desiccating  it  in  a  cylindrical 
cliest,  within  which  revolves  a  hollow  shaft  with 
hollow  arms,  into  which  steam  is  forced  at  hi^h 
pressure.  The  heat  converts  the  moisture  of  the 
garbage  into  vapor,  which  passes  off  through  a  con- 
denser, where  it  is  converted  into  water  and  dis- 
charged into  the  sewer  without  any  offensive  odors 
escajjing.  In  about  eight  lioiu's  the  entire  mass  is 
de.siccated  and  is  then  drawn  from  the  receiver.  It 
presents  the  appearanr  e  of  a  brown  powder  mixed 
with  rags,  bones,  and  the  remnants  of  tin  cans.  In 
this  condition  it  is  consigned  to  another  receiver, 
where  it  is  treated  with  a  fluid  composed  chiefly  of 
benzine,  by  which  the  oily  matter  is  removed.  Fi  om 
the  second  receiver  the  mass  is  conveyed  to  a  drying 
room,  where  the  bones,  rags,  and  tin  cans  are  raked 
out  and  removed  by  hand.  The  bones  are  ground, 
the  rags  washed,  the  remnants  of  tin  cans  melted, 
the  oily  matter  retined,  and  the  brown  powder  mix- 
ed with  other  constituents  to  form  fertilizers.  One 
ton  of  good  coal  can  be  obtained  from  five  tons  of 
ashes. 

*  * 

* 

Ever  since  the  'City  of  Paris'  made  the  run  across 
the  North  Atlantic  in  less  than  six  days,  naval  con- 
structors have  thought  more  or  less  of  some  tyjie  of 
ship  that  can  reduce  the  record.  Prof.  Greenhill.  of 
England,  declares  that  in  order  to  build  a  vessel  that 
will  cross  the  Atlantic  inside  of  five  days  she  must 
be  designed  for  30,000  tons  displacement,  65,000  indi- 
cated horse-power,  have  a  length  of  807  feet,  a  beam 
of  91  ft'et,  depth  of  hold  60  feet,  and  a  draught  of 
from  31  to  33  feet.  The  'City  of  Paris'  is  of  10.000 
tons  displacement,  and  from  this  some  comparison 
can  be  made  of  relative  sizes.  On  the  other  hand, 
prominent  naval  constructors  question  the  practica- 
bility of  Prof.  Greenhill's  ideas,  and  declare  that  41^ 
day  ships  can  be  built  on  the  lines  of  many  of  the 
vessels  of  to-day.  The  general  opinon,  however,  is 
that  the  43^ -day  ship  must  be  700  feet  long,  have  a 


beam  of  70  feet,  a  draught  of  28  feet,  a  displacement 
of  19,000  tons,  and  an  indicated  horse  power  of  40, 
000.  The  weight  of  machinery,  another  engineer 
says,  does  not  vary  as  the  displacement,  but  approxi- 
mately as  the  indicated  horse-power.  Another 
point  is  the  coal  con.sumption.  It  is  gravely  question- 
ed whether  a  414-day  ship  of  the  above  dimensions 
and  horse-power  development  can  carry  coal  suffi- 
cient to  last  a  voyage  across  the  Atlantic.  Specula- 
tion will  continue  until  actual  practice  gives  us  the 
result. 

«•  * 

* 

The  new  railway  tunnel  under  St.  Clair  river  at 
Port  H  uron,  Mich.,  is  over  6,000  feet  long.  The  ap- 
l)roaches  are  equally  long,  so  that  the  entire  length 
will  be  more  that  two  miles.  Of  this  distance  2,310 
feet  are  under  tlie  river.  The  grade  is  1  foot  in 
every  50,  except  under  the  river  bottom,  where  it  is 
substantially  level.  It  is  an  iron  cylinder  tunnel — 
the  only  one  of  the  kind  in  the  country.  There  is 
neither  brick  nor  stone  used  in  its  construction. 
The  method  of  construction  is  simple.  A  great  cyl- 
inder, weighing  more  than  60  tons,  20  feet  in  diam- 
eter and  16  feet  Jong,  is  driven  into  the  blue  clay, 
which  constitutes  the  entire  bottom  of  the  river,  by 
the  use  of  liydraulic  power.  Inside  this  cylinder, 
twenty-two  men  are  at  work  removing  the  dirt.  As 
fast  as  the  shield  is  pushed  forward,  which  is  about 
two  feet  at  a  time,  the  clay  is  dug  out  to  the  edge  of 
the  great  cylinder.  Then  tlie  hydraulic  jacks  are 
again  started,  and  the  immense  iron  tube  moves  an- 
other two  feet  into  the  solid  earth.  Each  jack  has  a 
power  of  3,000  tons,  and  the  combined  power  behind 
the  shield  is  more  than  400,000  tons.  Another  ring 
of  lining  is  put  into  place,  and  each  foot  of  tunnel  is 
ready  for  track -laying  as  fast  as  the  work  progresses. 
There  is  no  mason  work,  and  when  done,  the  tunnel 
will  practically  be  a  continuous  iron  tube  20  feet  in 
diameter  and  nearly  7,000  feet  long.  The  iron  plates 
that  form  the  lining  are  of  such  curvature  and 
length  that  any  thirteen  of  them,  with  a  small  key- 
piece,  will  make  a  circle  of  20  feet  in  diameter.  The 
edges  and  ends  are  turned  up,  each  jiiece  being 
bolted  by  a  dozen  large  bolts  to  it-i  neighbor.  Each 
one  is  18  inches  wide  and  weighs  1,000  pounds.  These 
great  sheets  are  handled  with  cranes  so  readily  that 
a  complete  circle  is  put  up  in  about  half  an  hour. 
The  lining  is  about  6  inches  thick,  so  that  there  is  no 
danger  of  collapse  from  pressure. 


CLUB  RATES  FOR  1890. 

In  former  years  we  have  made  large  re- 
ductions for  clubs,  varying-  in  amount  with 
the  numbers  sent.  These  rates  have  been 
lower  than  we  can  longer  alTord,  and  we 
feel  that  we  cannot  continue  them  longer. 
We  hope  our  friends  will  feel  that  they 
get  $2  worth  of  value  in  each  issue,  at  least 
that  annually',  and  continue  their  favors  for 
1890.  We  have  therefore  to  announce  that 
our  rates  for  1890  are: 

Two  names,  one  of  them  new.  .$1.80  each. 

Five  names  1.70  each. 

Ten  names  1.50  each. 

This  is  the  lowest  rate  we  can  make  for  The 
Engineer  for  any  number  of  names.  We  add 
also  that  all  names  comprising  a  club  must 
be  handed  in  at  one  time;  we  cannot  extend 
the  privilege  of  joining  a  club  at  any  time 
during  the  year  to  one  or  two  persons. 

Those  who  are  willing  to  aid  our  enterprise 
to  the  extent  of  soliciting  their  friends  to 
come  in,  can  write  the  names  on  a  separate 
sheet  and  send  them  with  the  money.  Send 
an  express  companj^ 's  receipt  or  postal  notes 
in  preference  to  postal  orders.  Be  particular 
and  have  all  names  and  addresses  correct. 


RATES  AT  WHICH  WE  FURNISH  OTHER 
PAPERS  WITH  THE  ENGINEER. 

Subjoined  will  be  found  our  clubbing  rates 
with  other  papers,  the  proprietors  of  which 
make  a  reduction  in  their  rates  in  connection 
with  us. 

All  complaints  of  irregularity  in  receiving 
other  papers  should  be  made  directl3-  to  the 
publishers  of  tliem,  not  to  us. 

Publication  With 

Price  per  j'ear.  The  ENorKEKR^ 

Railroad  Gazette  |4.20  |5.40 

Scientific  American                3.00  4.50 

American  UiH^r                      1.00  2.75 

Manufacturer  and  Builder. ..  1.50  3.00 

American  Machinist                2.50  4.20 

London  Engineer  10.00  11.00 

ENGINEERS'GAZETTE.London  1.50  3.50 

National  Car  Biulder   1.00  2.75 

Cotton,  Wool  and  Iron   3.00  4.25 

These  rates  are  for  new  subscribers  to  the 
journals  named,  and  those  who  send  money 
through  us  will  please  state  whether  their 
subscriptions  are  new  or  a  renewal. 

Any  periodicals  not  on  this  list  will  be  fur- 
nished at  a  discount  from  regular  rates. 

Joma  B.  JACsaoi«,  Printer,  i8  Centre  St.,  New  York. 


I'HE  ENGINEEH. 


^^^e^TiT^^riiC^KS^LPVKR^^  THESE   PAGES   SOLD    BY    US.  ^ 


Hinrs  fop 
Sfeam  Yachlsmen," 

A  pamphlet  of  about  forty  pajtes.  full  of  iuforina- 
tion  for  owners  and  engineers,  by 

E.  E.  ROBERTS, 

author  of  Useful  Hints  on  Steam,"  and  inventor 
of  the 

EGBERTS  SAFETY  WATER-TUBE  BOILER. 


8KST  FREE  ON  RKCKIPT  OF  TWO-CENT  STAMP. 

Address 

E.  E-ROBKKTS, 

107  Liberty  St.,  New  York. 

OCEAN     MARINE  ENGINEERS' 
BENEFICIAL  ASSOCIATION, 
No.  69,  N.  Y. 
HALL,  ISl)  BOVVEUY, 
mectH  every  WodiieKday    Evoiiiiig  a* 
7.30.    Vlsilliig'  llrotlier**  Willi  <'re<len- 
llalK  oorilially  invited. 
GEO.  UHLER,  Sec'y  J.  OEO.  HEKMES.  PreBt. 

KATZEWSTEIM'r 

Self-Acting  Metal  Packing, 

H.    For  Piston  Rods,  ValT« 
Stems,  etc. 
^^pfejill Of  every  description. 
"  '"^  For  Steam  Engines,  L<»- 
— icomotives.  Pumps,  <fcc. 
I  ;\    Adopted  and  in  nge 
by  the  principal  Iron 
Works  and  Steamship 
Companies  within  the 
last  10  years  in  this  and 
Foreign  Countries.  For 
full  particulars  and  r«- 
ferences,  address, 

L.  xATmsimfeos, 

357  West  St., 

IVew  York. 


HORACE  SEE, 

Engineer  and  Naval  Architect, 

(CONSULTINO,  CoN^THUCTI.NO,  ANU  Exl'KUT) 

Number  I  Broadway.  New  York. 

January  2:5,  1890. 
O  BALED  PROPOSALS  will  be  received 
O  at  the  office  of  the  Supervising  Arch- 
itect, Trea'iury  Department.Washington, 
D  C  until  3  o'clock  l'.  M.  on  tlie  Ikl  day 
of  March,  18!)0,for  all  labor  and  materials 
reel  Hired  in  the  erection  and  conn)letion 
of  the  U.  S.  Court  House,  Post  Office  and 
Custom  House  building  at 

vicksbi;r«,  miss., 

(approaches,  heating  apparatus  and 
plumbing  not  included)  in  accordance 
with  the  drawings  and  specilication, 
copies  of  which  can  be  had  on  applica- 
tion at  this  office  or  the  office  of  the  Su- 
perintendent. Each  bid  must  be  ac<'om. 
panied  by  a  certified  check  for  $500.00. 

The  Department  will  reject  all  bids  re- 
ceived after  the  time  fixed  for  opening 
the  same;  also  bids  which  do  not  comply 
strictly  with  all  the  reciuirements  of  this 
invitation. 

Jas.  U.  Windrim, 

Siq>eriiiHwg  Architect. 


WORTHINCTON 

STEAM  PUMPS 
PUMPING  ENGINES 
INDEPENDENT  CONDENSERS 

SEN»  I  OR  GENERAI^  CATAI.OCil'E 

HENRY  rTwORTHINGTON 

Boston.   Philadelphia.   Chicago.   St.  Louis.   St.  Paul.  San  Franciflco. 


WARMING  AND  VKNTII.ATINO.— A  i)ra<;ti<-:il 
treatise  on  warmin;,'  buildings  by  Hot  Water, 
Steam  and  Hot  Air,  on  ventilation,  and  the 
various  methods  of  distributing  artificial  heat, 
and  their  etfects  on  animal  and  ve.Ketable 
I'hysiolosy.  To  whi<'h  areadded  an  muuiry  in- 
to the  laws  of  radiant  and  conducted  Jieat,  the 
chemical  constitution  of  Coal,  and  the  combus- 
tion of  smoke.  By  Charles  Hood.  8vo, 


«TK,VM  KNfilNK.— Iv<*'jn'M  Horne-I'ower  I)iaKT»n 
shows  p<jwer  of  Simple  or  Compound  KiiK>nei 
with  any  diameter  of  cylinder,  pressure,  speed  O 
cul-olT,  quantity  of  water  used,  mean  preaaur 
for  any  cut-olT,  and  OroBB  Pifcton  preaaure,  wi^ 

I     explanations    9*  * 

1  THK  I'OCKKT-BOOK  OF  POCKFTT  BOOK.S,  b«l 
Molc-hworth  and  Hursfs  Po<:ket  Books,  print- 
on  Indian  paper  and  bound  together  in  one  toI 
ume.  roval  ainio.  Ruwla,  srilt  ed^ea   $6.0 


Corrugated  Metal  Gaskets.  BOOKS  fOF  ENGINEERS 


RICHARD  DUDGEON, 

No.  24  Columbia  Street,  New  York, 

Makei  and  Patentee  of 

Improved  Hydraulic  Jacks 

or  Crank  Pins,  made  to  order.  Communications  by 
letter  will  receive  prompt  attention.  


THE  PRATT  &  WHITNET  CO., 

MANUFACTURERS  OF  MACHINE  TOOLS 

For  Railway  and  General  Machine  Shops. 

COMPRISING 

^^""^Z^^a  X%fm  Ming  Machines,  Tv^^etBead  Ming, 
Bolt-Cutting,  Forging  and  Finishtng  Machine7j;  Nut- 
TapiAng  and  Gutting  Off  Machine;  Bortrig.Mills. 

And  Plants  Complete^or^un^nd^ero^  Mannfactnre. 
Special  Machinery  for  Metal  Working. 

M».ter  Car-Builders'  Standard  Limit  G^ges  for   ROJJND  ^^^^^  Steel  Caliper  Gauges. 
Thread  Gauf^es.   Standard  Cylindrical  bize-G  Reamers  for  every 

^^■^•^p^^^po^ H'arSd  In^  G-n^ySr  S^y'""'" 

combination  tathe-CIiuckB;  Renshaw  Ratchet  Drill-  Etc 

^-Send  for  Hlustrated  Catalogue  and  Price-List. 


(Patented.) 

Are  the  most  reliable  for  flange 
connections;  made  plain,  oval, 
square  and  irregular  for  pipes, 

CYUNDEns,  VALVES  AND  CHESTS. 

Is  not  affected  by  water,  steam, 
gas,  oil,  vapors  or  acid  solntiona. 


S.  MIN£BAL  WOOL  CO., 
2  Cortlandt  Street, 

NEW  YOEK. 


118  page  Catalogue  free  on  applictition. 
TREATISE  on  the  Richards  Hteam  Engine  Indlca 

tor,  by  C.  T.  Porter.   Illustrated.  8vo  $3  0 

IRON  and  Steel  Founding,  by  Claude  ^'i'}^* 

Second  edition,  revised  and  enlarged,  8to.  .92  0 
AI/jEBRA  Self  taught,  by  W.  P.  Higga.    An  «*b 

and  simple  explanation,  8vo  fl  0 

THE  FIREMEN'S  Guide.    A  Handbook  on  th 

I     Care  of  Boilers.    Fourth  edition,  8vo  $0  i 

USEFUL  HINTS  to  Sea  going  Engineers,  an 

how  to  repair  and  avoid  "  breakdowns."  8ti 

E.  &.  Fa  N.  SPON, 

12  Cortlandt  street,  HEW  YORK. 


J.  M.  ALLEN,  -  -  -  President. 
■Wm.  B.  FRANKLIN,  -  Vice-President. 
F.  B.  ALLEN,  -  Second  Vice-President. 
J.  B.  PIERCE,  Secretary  and  Treasurer. 

Issues  Policies  of  Insurance  after  a 
careful  Inspection  of  the  Boilers, 

COVERING  ALL  LOSS  OR  DAMAGE  TO 

BOILERS, 

BUILDINGS  AND  MACHINERY, 

ALSO 

Covering  Lobs  of  Life  and  Personal  Injury 

ARISING  FROM 


LINK-MOTION.— Link-Motion  and  Expansion- 
Gear  practically  considered,  by  N.  P.  gurgh. 
Engineer,  illustrated  with  9  plates  and  229  uo'jr/ 

eiinravinqs,  small  4to.  cloth  ^J'^, 

('(intents'.— The  History  of  the  Invention  of  the 
Link-JIotion;  Principles  of  the  action  of  Steam- 
working'  Valves;  History  of  the  practical  applica- 
tion of  Valve-gearing;  Geometrical  principles  of 
the  action  of  Eccentrics  and  Link-Motions,  ac- 
cording to  their  relative  positions,  as  applied  for 
Valve-Gears  of  Steam  Engines;  Action  ot  Steam 
working  Valves;  Action  of  the  Steam;  Applica 
tion  of  Valve  Gearing  (original);  Adjustable  Ec- 
centrics; Action  of  the  Link-5Iotion;  Action  of 
the  Slide  Valve:  Action  of  the  Eccentrics; 
Angles  of  Eccentrics  (to  set);  Cams,  shape  of ; 
Cut-oir  explained;  Expansion  explained;  Ex- 
haustion explained;  Eccentric  Rods  (length  of); 
Geometry  of  the  Link  Motion  and  Valve;  Lead 
Explained;  Lap  explained;  Link-Motion  ex- 
plained; Rules. 

SPONS'  MECHANICS'  O'WN  BOOK,  Containing 
702  pages,  8vo,  cloth,  with  1420  illustrations.  A 
manual  for  handicraftsmen  and  amateurs.  Price 
$2..')0  postpaid. 

STEAM  HEATING  FOR  BUILDINGS;  or.  Hints 
to  Steam  Fitters.  Being  a  description  of  Steam 
Heating  Apparatus  for  Warming  and  Ventilat- 
ing Private  Houses  and  Large  Buildings,  with 
Remarks  on  Steam,  Water,  and  Air  in  their  Re- 
lations to  Heating.  To  which  are  added  useful 
miscellaneoue  tables.  Third  edition.  With 
many  illustrative  plates.  By  W.  J.  Baldwin. 
12mo,  cloth  °- 


Wanted  jt  Once 

One  fore  and  aft  Compound  Cor 
I  densing'  Engine,  with  condenser 
'  high  pressure  cylinder  1<)  inch  t 
12  inch  diameter  :  Second-hand. 


One  pair  fore  and  aft  Compoun 
non-Condensing  Engine.s,  Secont 
hand,  for  twin  screw  ;  h.p.  cylind< 
9  inch  to  12  inch  diameter.  PleaJ 
give  full  particulars  of  weight,  ag 
where  used,  and  maker,  with  lowe 
price  for  cash  f.o.b.  cars  or  boat  i 
point  of  shipping'.  Send  photo 
drawing  to 

"  HELIX," 
Care  Egbert  P.  Watson  &  So; 
l.-iO  Nas.sau  St..  N.  Y. 


STEAM  BOJLIRJJPLOSIONS, 

The  Business  of  the  Company  incluaes  all  Kinds  of  Steam  Boilers. 

Full  information  concerning  the  plan  of  the  Company  can  be  obtained  at  the 

COMPANY'S    OFFICE,    HARTFORD,  CONN., 

OR  AT  ANY  AGENCY.  


THE  NEW  INDUSTRIAL  LIGHT, 


Hi 


BRILLIANT!  POWERFIL  !  and  DIFFrSITE  ! 

Bums  Petrolfinm  Oil  Sprayed  liy  Cofflpresseil  Air. 

SmPLE!    S.4FE!    and  ECONO^IICAIj  ! 

Thousands  in  use  in  Iron  Works,  Machine  Shops.  Bailr.«.l 
Yards,  etc.,  etc.,  iu  Eun.pe,  and  in  the  United  Stales. 
lAnips  and  Burners  from  200  to  10.000  candle  power. 
Maniifa<-tiirc«I  l>y 

IHDUSTRIAL  LIGHT  COMPANY, 

196  Tcinph'  Court, 
.4u(;ionzed  Representatives  :  _  ^      New  York  t  lly. 

Ra.sd  Drill  Compa.nv,  New  York  City. 
E  P.  CcTi.ER  &  Co  .  Boston,  Mass. 
C.  M.  MoRSK,  Hultalo,  N.  Y. 

C    C.  &  I!.  K    P'  NV..V.  NpwarV;.  N.  .1.   


Tir    1  .3  I  HYDRAULICS. -Practical  Hydraulics;  a  series  of 

Pnttpril  TjPttPrS  tor  MoldfirS  Rules  and  Tables  tor  the  use  ol  Engineers,  etc., 
ITrtlljeiH  iliUlWClO  by  Thomas  Box.    Sixth  edition,  numerous 

plates,  post  8vo,  cloth  *^ 

THE  PR  ACTICAL  STEAM  ENGINEERS' GUIDE 
in  the  design,  construction,  and  management  of 


Brand  Letters,  &c.     Vaiiderlmreli.  Wells  & 

Co.,  Cor.  Fulton  and  Dutch  Streets.  New  York. 


GARY  &  MUEN  COMPANY, 

234  AVe»t  29tU  St.,  New  York. 

Spiral  Springs  for  All  Purposes, 

flteel  Wire  Rods  Straightened  and  Cut  to  Length* 


American -stationarv,  portable,  and  steam  tire 
engines,  steam  pumps,  boilers,  injectors,  govern- 
ors indicators,  pistons,  and  rings,  safety  valves 
and  steam  gauges,  for  the  use  of  ens'-'eers,  tire- 
men,  and  steam  users,  by  Emory  Edwards.  11 1  us 
trated  by  11'.'  engravings,  crown  Svo.  cloth. g-.5 


\'\\  S\\  rv(u>up  <S:  Hauff, 

SOLICITORS  OF  PATENTS 

american  and  foreign 
Advocates   in  Patent  Causes, 
PARK  ROW, 

Times  Build  in?.  Rooms  191,  192,  New  York  City. 
J.  Van  Saxtvoord.  Hal'TF. 

STE\M  BOILERS.- The  Boilermaker's  and  Iron 
Shipbuilder's  Companion,  comprising  a  *er'es  ol 
original  and  carefully  calculatetl  tables,  of  the 
utmost  utility  to  persons  interested  in  the  iron 
trades,  bv  James  f.Kieu,  author  of  Mechanical 
Tables."  etc    fcap.  Svo.  cloth    f-  '^ 


mmi  ENGINES  ^nj 

U'xl^  and  12xl.'i  in.  FOB  SAB 
These  engines  are  ne».  built  of  I 
best  materials  and  wurkmansj 
wiih  forted  stfel  connectl 
throughout.  Repairing  of  all 
ol  marine  work  a  speoiAlty. 

C.  McDOUGALLJ 

530  k  532  W  28th  St.,  HJ 


TENTH  YEAR  OF 


PUBLICATION, 


1 


tHE  ENGINEEit. 


The  Latest  Designed. 


CONCEDED  TO  BE 


PopSafe^Valve 

Jillmproved^leamGaGe 
SfBMENQlHEINDielOR  ^""^ 

Electrical  Accumulator  and  Lighting  Co.,  Detroit,  JIicb.,  Dec.'ZO,  1888 
!ROSBY  STEAM  GAGE  AND  VALVE  CO.,  Boston,  Mass. 

Gentlemen: — I  have  carefully  tried  the  Indicator  you  sent  me,  on  trial,  with  others,  and  am 
leased  to  say  it  stands  the  test  splendidly.   I  accept  the  Indicator  on  the  terms  you  offer. 

Yours  truly.         MARTIN  MOORE,  Chief  Engineer. 
In  a  letter  from  this  Company,  dated  April  6,  1889,  occurs  the  following ;  "  The  Indicator  I 
ought  of  you  is  in  constant  use  and  ^iving^  perfect  satisfaction." 

These  Instruments  are  Manufactured  only  by  the 

CROSBY  STEAM  GAGE  &  VALVE  CO.>  93  Oliver  St.,  Boston,  Mass: 

NEW  YORK.  LONDON.  HAMBURG. 


For  Air,  Circulating,  Feed  &  Bilge  Pumps 

Far  Superior  to  India  Rubber  or  any  other  ma- 
terial, at  one-half  the  cost. 


VULCANIZED  FIBRE  CO., 

New  York  Office,  14  Dey  St.,     Wilmington,  Del. 


HORT  LECTURES  TO  ELECTRICAL  ARTI- 
SANS. Being  a  course  of  experimental  lectures 
delivered  to  a  practical  audience.  By  J.  A. 
Fleming,  M.A.,  D.Sc,  (London).-  Crown  octavo, 
cloth.  Price  $1.50.  208  pages  with  73  illustra- 
tions. 


SPON'S  TABLES  AND  MEMORANDA  FOR  EN- 
GINEERS. Selected  and  arransred  by  ,J.T.  Hurst, 
C.  E  ,  Mem.  of  the  Society  of  Engineers.  64mo, 
roan,  gilt  edges,  third  edition,  revised  and  im- 
proved.   Vest-pocket  size  $0.40. 

SHIPBUILDING.— The  Power  and  Speed  of  Steam 
Vessels  calculated  by  Rules  adapted  for  Vesselb 
of  all  types.  By  William  Bury,  M.  I.  M.  E.,  Con- 
sulting Marine  Engineer,  with  diagrams,  small 
4to,  sewn  $1.4C 


Steam  Launches 

STEAM  YACHTS, 
TUG  BOATS, 

Marine   Engines  and   Boilers,  Pro- 
peller Wheels  and  Boat 
Machinery. 

Send  for  free  Illustrated  Catalogue. 

CHAS.   P.  WILLARD   &,  CO., 

236  Randolph  St.,  Chicago,  III. 


January  28,  1»90. 
"SEALED  PROPOSALS  will  be  received 
^  at  the  office  of  i  he  Supervising  Archi- 
ect,  Treasury  Department,  Washington, 
).  C,  until  2  o'clock  p.  M.  on  the  1ft 
ay  of  March,  1890,  for  all  the  labor  and 
aaterial  required  to  fix  in  place  complete 
he  low-pressure,  return-circulation 
team  heating  and  ventilating  appar- 
tus  required  for  the  U.  S.  Post-Office, 
!ourt-House,  etc.,  building  at 

BINGHAMTON,  IV.  Y.. 
1  accordance  with  the  drawings  and 
pecitication,  copies  of  which  may  be  had 
n  application  at  this  office  and  the  office 
if  the  Superintendent. 

Each  bid  must  be  accompanied  by  a 
ertitied  check  for  $200.00. 

The  DepartQient  will  reject  all  bids  re- 
eived  after  the  time  fixed  for  opening 
he  same;  also  bids  which  do  not  comply 
trictly  with  all  the  requirements  of  this 
Qvitation. 

James  H.  Windrim, 

Supervising  Architect. 


DORETHT    &    WADS  WORTH, 

357  West  St.,  New  York. 
BOILER  TUBE  STOPPERS. 


Ship  and  Smith  Work. 


Mechanical. 

Marine. 

Electrical. 

Mining. 

Hydraulic. 

Heating. 

Sanitary. 

Military. 


Naval 
Constructors 
Architects. 
Builders. 
Mechanics. 
Assajers. 
Chemists. 
Scientists. 
Students. 


Size  If  x}xH 
in.  Complete 
pocket  book. 

All  practi- 
cal problems 
solved  at 
sight. 

Mailed  on  re- 
ceipt of  75  cts. 


E,  0.  SMITH,  No.  1  Broadway,  U.r. 


BARNARD'S  SEPARATOR, 


For  Separating  and  Removing  Entrained  Water 
from  Live  Steam  ;  Condense  Water  and  Oil, 
Dirt,  etc.,  from  Exhaust  Steam..  Special  Device 
for  Surface  Condensers.  Send  for  Circular  and 
Prices. 

GEORGE  A.  BARNARP, 

15  Cortlaiidt  Street,   NEW  YORK. 


"Useful  Hints  on  Steam," 

By  E.  E.  ROBERTS. 

Second  Edition.   A  Book  of  96  pages.  Illustrated. 
Full  of  information.   Mailed  upon  receipt  of 

20  CENTS. 

NO  POSTAGE  STAMPS  RECEIVED. 
Address,  W.  BLITZ, 

107  Liberty  St.,  N.  Y. 


INLET 


Balanced 

STEAM 
TRAP 


MANUFACTURED  BY 

THE  CURTIS  KEGULATOU  CO., 
511  Walnut  St.,  St.  Louis,  ITIo. 

Has  balanced  Valve,  therefore  works  equally  well  under 
HIGH  or  LOW  pressure  ;  discharges  full  area  of  pipe  ; 
has  hard  composition  float,  vented  to  the  atmosphere, 
and  is  warranted  not  to  collapse  or  fill. 

GENERAL  AGENCIES  : 

New  York,  109  Liberty  Ft. 

Pliiladelpliia,  2,035  North  Front  St. 

Minneaitolis,  210  South  Third  St. 
ChicaRO,  218LakeSt. 

St.  LouiN,  'iOT  JIarket  St. 
New  Orleans,  21  Union  Sq. 


JENKINS   BROS.'  VALVES. 

£  very  valve  tested  and  warranted,  all  parts  interchangeable, 
^othing  but  best  Steam  Metal  used  in  the  manufacture. 
1^  eyed  Stuffing  Box  and  Disc  Removing  Lock  Nut 
I  «i  used  only  in  the  Jenkins  Bros.'  Valves. 

fine  are  genuine  unless  stamped  with  "Trade  Mark." 
^hould  you  order  INSIST  on  having  Jenkins  Bros.'  Valves. 


71  John  St.. 

NEW  YORk . 
21  N.  Fifth  St.. 
PHILADELPHIA. 
54  D'arbarn  St., 

CHICAGO, 
105  Milk  St.. 

BOSTON 


DUPLEX  STEAM  PUMP. 

FOR    AXL  DUTIES. 

Simple,  Durable  and  Efficient. 

Send  for  1890  Catalo^e. 

HALL  STEAM  PUMP  CO.,  91  Liberty  St. 


93  Liberty  St.,  \  113  Federal  St. 
NEW  YORK.  I  BOSTON, 


yi  PROVED 


PUMPING 


For  Every 

Class 
of  Work. 


Send  for  New 
Illustrated 


ENGINi'.ERS'  POCKET-BOOK.— The  Pocket-Book 
of  Pocket-Books,  being  Moleswortli  and  Hurst's 
Pocket-Boolcs,  printed  on  India  paper  and  bound 
together  in  one  volume,  royal  32mo,  russia,  gilt 
edges  5.0( 

STEAM  YACHTS  AND  LAUNCHES.— Steam 
Yachts  and  Launches,  their  Machinery  and 
Management,  a  Review  of  the  Steam  Engine  as 
applied  to  Yachts.  Laws  governing  Yachts  in 
American  Waters,  Rules  for  Racing,  Rules  for 
Building,  Pilot  Regulations,  Specific  types  of 
Machinery,  Design  of  Hulls,  etc.,  etc.,  by  C.  P. 
Kunhardt,  8vo,  cloth,  $3.00 

THE  MILLWRIGHT  AND  ENGINEER'S  COM- 
PANION, comprising  decimal  arithmetic,  tables 
of  square  and  cube  roots,  practical  geometry, 
mensuration,  strength  of  materials,  mechanic 
powers,  water-wheels,  pumps  and  pumping-en- 
gines,  steam-engines,  tables  of  specific  gTavity 
etc.,  by  William  Templeton.  Seventeenth  edi 
tion,  corrected  by  Samuel  Maynard.  Plates, 
12mo.  cloth  $2,50 
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STIR  HACK  SAW  • 


SIX  CENTS  will  buy  a  Hack  Saw  Blade 
which  will  cut  iron  all  day  without  sharpen- 
ing, and  on  many  kinds  of  work  will  do  as  much 
asSl  worth  of  files  Twelve  cents  will  buy  a  butch- 
er's saw  blade  which  will  cut  bone  four  weeks 
without  filing.  Both  kinds  are  tempert-d  by  a  se- 
cret process  which  enables  ihem  to  do  five  times 
as  much  work  as  any  others  in  use.  All  saws 
irarked  with  a  star  and  bearing  our  name  are 
fully  warranted  wherever  bought.  For  sale  by 
all  hardware  and  supply  dealers  in  this  country 
and  Europe. 

MILLERSIF&LLS  COMPANY, 

93  Reade  St.,  Xew  York. 


R 


ELIANCE  HYDRAULIC  JACKS, 
SOLID  DRAWN  WELDLESS  STEEL  TUBES. 
ORIGINAL  DEAD-STROKE  POWER  HAMMERS, 

EI»  S.  TTJSTIOES  c*3  CO. 
No.  14  North  Fifth  Street, 

PHILADELPHIA,  PA. 


Power  Tests  Made 

To  determine  the  horse-power  used  from  auy  line  of  shafting,  or  through  belts  ol 
given  dimensions.    Also  engines  and  boilers  tested  for  power  and  evaporation. 
Expenses  of  running  any  given  ])lant  accurately  estimated,  and  faults  located. 


Eneines  and  Boilers  and  all  Stoam  Machinery,  for  all  purposes,  contracted 

for  and  erected. 

27    ROSE  STREET, 

NEW  YORK. 


lor  and  e 

S.  H.  VAN  CLIEF, 


0 


''THE  GREASER. 

ECONOMY  of  lubricant, 

SIMPLICITY  of  oonstruction, 

DURABILITY,  and,  above  aU, 
RELIABILITY  in  action,  and 
its  characteristic  points. 

NOTHING  AUTOMATIC  ABOUT  IT. 

The  hand  on  cup  prac- 
tically "feels"  the  pin. 

Castor  or  lard  oil,  grease  or  tallow 
plain,  or  a  mixture  of  any  or  all  can 
be  used  while  nnder  fnll  steam. 

O'CONNELL  &  CAHILL, 

PATENTEES, 

Manistee,  Mich. 


TENTH    YEAR    OFPU  B.L.I  C  A  T|I  O.N  . 


tHE  ENGINEEfe. 


ill 


WM.   BERKEFELO'S   FOSSIL   MEAL  COMPOSITION. 

lEach  Bag  marked  with  trade  marR,  thmfW 
IBkWauk  ok  Imitations.  Order  direct 
from  the  RoIe  proprietors  in  tlie 
United  States, 

THE  FOSSIL  MEAL  COMPANY. 
I  August  Qiese,       -  Proprietor, 
2  Cedar  St.,    New  York. 
Or  from  our  authorized  aKcnts. 


Silica  Graphite  Paint,    Graphite  Pipe  JointGrease 

Unaffected  by  heat  or  colli,  dampness,  salt  idr,  rust  or  For  Steuin  or  Oa' P  lies,  nolt.s,  ScrcwJ,  Kte.  Makes  a 
even  acids.  For  smoke  .stacks,  holler  fronts  or  metal  }>erfect  .loint  that  can  be  opened  with  ease  In  three 
work  this  Is  far  superior  to  anything  made.    It  will    years  or  thirty  years. 

'jis.")^roN'cVVclin,KCO.,  .Tersey  Cltv.  N.  .T  T^IXON  rRTTriBLE  CO.  .lersey  City,  N.  .1. 


EVERYTHING  FOR  THE  ENGINE  ROOM. 

\Vc  arc  muiiiira<-liir«-rM  of  and  dralern  in  Kii^lnet-r*^  Npfclalllen,  and  can 
Nil p ply  all  rfoodn  iK-oded  in  an  engine  room.  I>i  pc  Tooln  of  all  kindn,  FaeliinK 
ol  all  iiindn,  ICi-cord I ii;;  (liaii^^eM,  Meani  tiawju-n,  iliii-k  I'renniire  Valvrn,  IIIkIi 
and  Ij<>«v  Water  X  lariiiH,  (irate  llarN,<jiri-iine  t'li  pn,a  iid  <>il  r  Kpe<'ial  liL.1  .TI I  N  ATOK  « 
i%'iii<-li  will  poMltivcly  prev<-iit  Kreaoe  I'roiu  eiiterin;;  a  boiler.  All  ((ooda 
warranted,  and  prieeH  low  for  Hiandard  K<iod>i. 

HINE  ft  ROBERTSON,  45  Copllandl  SI.,  N.  Y. 


Tiie  new  Handy  Binder  makes  a  per- 
fect book  of  one  or  twenty-six  issues  of  The 
Engineer  Papers  bound  witliout  mutila- 
tion. Pages  open  flat.  In  flexible  board 
sides,  per  express  only,  50c. 

KOBERT  P.  WATSO>  A:  SOIV, 

150  Nassau  Street,  N.  T, 

INDICATOR  PRACTICE  AND  STEAM  ENGINE 
ECONOMY,  with  plain  directions  for  attaching 
the  indicator,  takmg  diagrams,  computing  horse 
power,  drawing  the  theoretical  curve,  calculat- 
ing steam  consumption,  determining  economy, 
locating  derangements,  etc.,  also  tables  required 
in  making  the  computations,  by  Frank  F. 
Hemenway.   Price  $3.00 


January  30,  185)0. 
QEALED  PROPOSALS  will  be  received 
O  at  tlie  oflice  of  the  Supervising  Archi- 
tect, Treasury  Department,  Washington, 
D.  C,  until  2  o'clock  p.  M.  on  the  24th 
day  of  February,  18!J0,  for  certain  addi- 
tional work,  comprising,  vestibule  at 
mailing  platform,  and  fitting  uj)  attic  over 
court-room  of  tiie  U.  S.l'ost-Oliice,  Court 
House,  etc.,  building  at 

AUBtlKN,  NE:W  ¥0UK, 
in  accordance  witli  tlie  drawings  and  spec- 
ification, copies  of  which  maybe  had  on 
application  at  this  office  or  the  oflice  of 
the  Superintendent. 

Eacli  bid  must  be  accompanied  by  a 
certified  check  for  $50.00. 

The  Department  will  reject  all  bids  re- 
ceived after  the  time  fixed  for  opening  the 
same;  also  bids  which  do  not  comply 
strictly  with  all  the  requirements  of  this 
invitation. 

James  H.  Windrim, 

Supervising  Architect. 


ENGINEERS'  HAND-BOOK.— Reed's  Engineer's 
Hand-Book  to  the  Local  Board  Examinations, 
revised  by  W.  H.  Thorn.  11th  edition,  revised 
and  enlarged,  with  260  diagrams  and  36  large 
plates.   Crown,  8vo,  cloth  


Just 
Issued, 


^  •NEVY-yoRl^. 

FOR  1890, 

THE  RAILROAD,  TELEGRAPH  &  STEAMSHIP  BUILDERS'  DIRECTORY. 

A  United  States  Business  Directory  containing  the  names  of  manufacturers  and  dealers, 
covering    all   articles,  devices    and  materials   used  in  the  construction  and   operation  of 

Railroad,  Telegraph,  Steamship,  Heat  and  Power,  Electric  Light 
Co.s'  etc.,  including  dealers  in  Lumber,  Iron  and  Steel.  Locomotive  and 
Car  Builders,  Railroad,  Bridge  and  other  Contractors;  Electric  Light, 
Telegraph  and  Telephone  Co.'s;  Ship  Builders  and  Materials. 

Including  a  list  of  every  Railroad  in  the  United  States,  Canada  and  Jlexico,  giving 
length  in  miles.  Rolling  Stock  and  Officials  in  charge  of  ordering  and  Purchasing 

Supplies;  together  with  valuable  tables  useful  in  Railroad  Construction. 

Price,  $2,50, 


WM.  B.  BROOK  <&,  CO., 

MANUFACTUPEES'  AGENTS  FOB 

nn  i  MTfi 


LEATHFR  BELTING, 

Sole  Ai^oiilHforPha-n  V  (iiiiii  Core  and  Hdiip  I*a«  kln|?K, 
Sole  Manufacturers  of  ACME  PISTON  PACKING. 

No.  47  Murray  Street,   -   New  York  City. 


PKEKLESS 

TeletihoTifi  Jffurrav  153. 


rubbp:r 


COMI'ATs"  V. 

WRITE  FOR  CATALOOITE. 


ENGINEER  AND  MACHINISTS'  POCKET-BOOK, 
Containing  Mensuration  of  Surfaces  and  Solids, 
Strength  of  Materials,  Water  Wheels,  Hydrau- 
lics, Pneumatics,  etc.,  Steam  and  the  Steam 
Engine,  Combustion,  Water,  Fuel,  Tables  of  the 
Weight  of  Metals,  Pipes,  etc.,  by  Charles  H. 
Haswell,  12mo,  roan  tuck,  new  edition,  enlarged. 
 4.0O 


A  CATECHISM  OF  THE  STEAM  ENGINE  in  its 
various  applications  in  the  Arts,  to  which  is  now 
added  a  chapter  on  air  and  gas  engines,  and 
another  devoted  to  useful  rules,  tables,  and 
memoranda.  By  John  Bourne,  C.  E.  New  edi 
tion,  much  enlarged  and  mostly  re-vvritten. 
Illustrated  with  'ZVZ  woodcuts,  for  the  most  part 
new  in  this  edition.   12mo,  cloth,  D.  A  $:i.u. 


THEAftNUFACrunES  AND  PRODUCTS 
or  THE  UNITED  5TATE5. 

comprises  Every  Article  made  in  this 
Country -indexed  and  Gassified-and 
under  each  article  the  names  and  addresses 

THE  BEST  MANUFACTURERS. 

^mplete  in  One  Royal  OdavoVol  of  overlOOQpp. 
R-ice  inCloth,l)5.  in  Leather,t7. 

INDISPENSABLE 

To  Duyers  of  Articles  in  all  lines  and 
Invaluable  a5  a5tatistica!  work. 

•  Orders  received  at  office  of  this  Paper  • 


WORKSHOP  RECEIPTS,  for  the  use  of  Manu- 
facturers, Mechanics  and  Scientific  Amateurs. 
First,  second,  third  and  fourth  series,  each  con- 
taining about  450  pages,  with  illustrations, 
crown  octavo,  cloth.    Price,  ?2.00  each. 


S I*  13 O I -A. -Hi  XjIST 

Second-Hand  Machinery 

Also,  all  kinds  of  Se<-ond-"and  Machinery  fur- 
nished. New  Machinery  furniHhed,  and  B«cond- 
lland  taken  in  exchange  or  purchawd.  Send  for 
.Monlhlv  I.ihl  ;  t<^<  l'>ii-  f.,r      i,!,i  at i',n. 

NEW  YORK  MACHINERY  DEPOT, 

BRIDGE  STORE,  No.  16, 

On  Frankfort  St.,   New  York* 

I  A  TREATISE  ON  THE  USE  OF  BELTIN(i  FOR 
THE  TRANSMISSION  OF  POWER,  with  numer- 
ous illustrations  of  actual  methodft  of  arranging 
main  driving  and  quarter  twist  belt«.  and  of  belt 
fastenings.  Examples  and  rules  in  great  number 
for  exhibiting  ancf  calculating  the  bize  and  driv- 
ing power  of  belta.  Bv  John  H.  Cooper.  M.E.)3.S0 

SLIDE  VALVE.— The  Slide  Valve  practically  con- 
sidered, by  N.  P.  Burgh,  Engineer,  coDtaininff 
illustrations,  and  121  pages  of  letterpress.  Ctowd 
3 vo,  cloth  $2.00 

MECHANICAL  DRAWING.— Prepared  for  the  use 
of  the  Students  of  the  Massacnusetts  Institute 
of  Technology,  by  Prof.  Linus  Kaunce   $I.'.0 

PRACTICAL  ELECTRICITY. -A  laboratory  and 
lecture  course  for  first  year  students  of 
electrical  en"-ineering,  based  on  practical  defi- 
nitions of  the  electrical  units.  By  W.  E. 
Ayrton,  F.  R.  S.,  Asso.  Mem.  Inst.  C.  E. 
Illustrated.    New  York  $2.50 


SUBSCRIPTION  BLANK. 

Messrs.  EGBERT  P.  WATSOX  &  SON,  150  Nassau  St.,  N.  Y. 

Enclosed  please  find  |2.00.  Please  send  to  my  address  Thb  Engineeh  for  one  year 
from  

Sign  Name  and  Address  very  plainly  and  always  give  your  house  number  where 
possible.   


ENGINEER'S  LOG  BOOK  Manual  of  Screw  Cutting. 


m"  TO  GO  IN  BREAST  POCKET.-feffl 

Belng^  a  record  or  daily  runs  Tor  one 
year,  ruled  for  all  temperatures,  presai- 
ures,  revolutions,  piston  speed,  ter- 
minals, liot  well  temperatures,  fuel 
burned,  aslies  and  wastes,  oil  used, 
defects,  repairs,  and  reniarlts. 

Price,  One  Dollar  by  Mail. 

EGBERT  P.  WATSON  &  SON,  N.  Y. 


By  D.  E.  MacCARTHY. 

Containing  full  information  for  the  practical 
man,  comprised  in  simple  rules  by  which  any  mah 
can  cut  any  thread  or  fractional  thread,  on  any 
engine  lathe  that  has  a  full  set  of  gears.  Price  S6 
cents.— mailed  free. 

E.  P.  WATSON  &  SON".  150  Nassau  St.,  New  YorV. 

THE  COMPLETE  PR.\CTICAL  MACHINIST,  em- 
bracing Lathe  Work,  Vice  Work,  Drillsand  Drill- 
ing, Taps  and  Dies,  Hardening  and  Tempering, 
the  Making  and  Use  of  Tools,  etc..  etc.,  by  Joshua 
Rose.  Illustrated  by  130  engravings,  crown  8vo. 
cloth  


The  COLCAN  LUBRICATING  BALL 

This  is  a  detergent  chemical  compound  for  cleansing  and  lubricating 


conden.ser.      Its  function  is  to  cut  and  di.ss 

pate  al 

traces  of 

jirevious 

reduces  friction,  and  is  cheap  in  tir.st  cost. 

These 

assertions 

are  fully 

PEOPLE'S  LINE  OF  STEAMERS,  Pier  2ti,  East  River, 
COLOAN  M'F"G  Co.,  234  Weft  it.  ^E\v  York,  May  21, 1(88. 

Gentlkmks:— For  the  past  two  months  I  have  been  using  your  Lubrlea^ 
Ing  Balls  upon  our  steainer  ••  Rosedale,"  and  we  have  been  making  13 1 
mues  per  day,  u^ing  but  two  of  them  each  day.  and  1  can  sny  that 
in  all  of  my  forty  years'  e.xperience  have  never  found  its 
eaual  aa  a  cylinder  lubricator.      Yours  very  truly, 

HENKY  LAWKENCE,  Chief  Engineer  People's  LUie. 

OLD  DOMINION  STEAMSHIP  COMPANY. 

New  Y'ork,  May  1st,  1883. 
Gents  :— In  answer  to  yoiu-  Inquiry  as  to  how  I  liked  your  Lubricating 
Balls  tor  lubricating  the  valves  and  cylliuii'rs  of  our  ooinpouiul  aud  otlior 
engines,  I  am  pleased  to  say,  after  a  trial  of  tlve  months  on  the  steam-hip 
"Roanoke,"  and  two  mouths  each  of  the  Steamships  " Guyaiulntte," 
"  Breakwater."  and  "  KlchuKind,"  that  It  has  given  entire  saiisfactlou. 
We  use  two  Balls  an  hour  In  the  lariie  engines,  developing  i.4il  i  horse 
power,  and  one  Ball  per  hour  In  th"  small  engines,  developing  nim  horse 
power.  We  flud  the  valve  and  cylinder  surface.-  wearing  nmcli  smoother 
and  the  friction  gi-catly  reduced.  The  surface  condenser  s  and  Imilors  are 
entirely  free  from  the  tiltli.v  grease  that  collected  in  them  wlien  we  used 
Cylinder  Oil.  I  take  great  pleasure  hi  recomniendln.«  your  Lubricating 
Balls  to  all  parties  who  want  a  gcoil  lubricator  for  their  valves  and  cylin- 
ders without  having  the  flltliy  grease  collect  lu  their  condensers  and 
l)Ollers.  Very  respectfully,  tiEORGE  V.  SLOaT, 

Supt.  Engineer  Old  Domlulon  Steamship  Co.. 
Pier  26  (New  No.),  North  River. 


BALL  in  mercantile 

E.  S.  JAFFRAY  &  CO. 


for  all  Steam  Engines,  '^^'^'Sfa?ionary. 

the  internal  surfaces  of  steam  engines.  It  makes  no  slo|i_or_iiiega 
materially,  and  deposits  no  residuum  or  grease  in  the  t'«iiler  or 
lubricants  u-ed,  ami  leave  the  siirfares  luiglit  ami  clean.  It  iii.'tteri.dly 
borne  out  by  the  actual  working  of  the  COLG.\N  LUHHiL'ATl.NCf 
ami  naval  steamers. 


New  York.  London 

  Nottingham, 

Glasgow,  Paris, 
COLQAN  Mfo.  Co.  Jlnucliester. 

GENTLEME.N :— In  reference  to  your  Patent  Lubricating  Balls.  1  have 
used  them  on  board  the  steam  Yacht  '  Stranger."  and  found  thini  to  be 
all  yon  cUiinicil  for  them.  I  have  useil  the  best  cylinder  oils  lu  the  mar- 
ket, ►  ut  owing  to  tne  steam  being  superheated  at  ^  lbs  pic-suro.  1  had  a 
good  deal  of  trouble  to  keep  the  valve  face  la  order  tdl  1  coinnienred  to 
use  the  I  alls,  after  which  1  had  nn  fnrti  er  use  for  ell.  and  also  niy  iKillers 
are  fr.  e  from  grea.se  antl  dirt,  and  1  may  state  they  are  ch.'ai>er  than  oil  in 
direct  cost.  I  take  pleasure  in  reconiniendtng  them  to  any  person  requlr 
Ing  a  good  internal  lubricant.  Y  ours  trnlv. 

.JOHN  REDMOND, 
New  York,  Dec.  2f  th,  IS'ii.         Chief  Fnglneer  Steam  Y'acht  "  Stranger." 


These  are  only  a  few  out  of  many  similar  which  we  shall  be  pleased  to 

send  on  application. 
We  Guarantee  that  our  Patent  Lubricating  Balls  tn'H  do  exactly 
what  the  above  Certificates  say  they  wtU,or  tee  will  te/und 
tlie  Money 
Send  for  circular  to 
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COLCAN  MFC.  CO., 

WEST    STREKT,  NEW  YORK 


C.  S.  KEVENl  E  MARINE, 

STEAJlEil  DK-XTER, 

NEVTivRT.  R.  I.,  June  14th.  IS?«. 
Gextlemex  :— .\fter  having  used  your  Lubricating  Ball,  for  ihre« 
months.  umoUclted  and  a-i  an  act  of  Jus'lce  to  vou.  1  take  gmi  plcatur* 
In  stating  thej  have  worked  to  niy  entire  sali»racUon. 

I  Und  I  e  wearing  surfaces  of  the  valve  and  cylinder  very  much  Im- 
provrd,  consequently  the  frictljn  muat  be  and  Is  greatly  r«luc«i. 

The  first  month  I  nse<l  two  balls  per  hour  ,  I  gradually  reduced  U»« 
expenditure  to  one  ball  per  hour. 

They  work  equally  as  well,  and  I  am  using  them  In  the  cylinder  of 
the  circulating  engine  running  at  high  spevrl. 

continue  the  use  of  your  Lubricating  BalU,  because  I  have 
unl  them  to  l>e  superior  to  any  lubricant  1  have  used  in  the  cylinder, 
so  I  he  most  economical. 
I  win  also  state  the  condition  of  the  boiler  now  Is  K>  mach  improved 
that  It  U  a  pleasure  for  me  to  go  In  it,  while  such  was  not  the  ca&e  before 
I  used  your  Lubricating  Balls ;  consequently,  they  are  all  you  claim  for 
them. 

Very  respectfully. 

M.  T.  CHEVEKS, 

Chief  Eii«tneer,  U.  S.  S.  IC 

To  COLOAS  MA."ftTACTrRntO  Co., 

No.  234  West,  cor  Beach  St..  New  York.  N.  Y. 


"I, 


THIS  PAPER   CIRCULATES   ALL   OVER  THE   UNITED  STATES. 
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I^IIE  ENGINEEH. 


Compound  and  Triple 
^    Expansion  Engines, 

For  Steam  Yachts  and  Launclies. 

Estimates  furnished  on  application. 

RILEY  &  COWLEY, 

MACHINISTS  AND  ENGINEERS, 

Richard  &  Bowne  Sts-, 

Brooklyn,  N.  Y. 
Tcleplioiie— 34  7. 


STEAM  USING.— Steam  Usin?,  or  Steam  Engine 
Practice,  byChas.  A.  Smith,  C.  E.,  8vo,  cloth, 

  S3  00 

Contents. — On  the  Nature  of  Heat  and  the  Prop- 
erties of  Steam  ;  Valve  Gear  ;  The  Quantity  of 
Steam  which  mi<jht  ^e  used  and  which  is  used  ; 
The  Xndii'ator  and  Indicator  Diajjram  ;  The  ex- 
periments of  Hirn  and  Hallauer  ;  Steam  Heat- 
ing-. 

A  MANUAL  OF  STEAM  BOILERS.— Their  design, 
construction  and  operation;  for  teclmical 
schools  and  eng^ineers.  Illustrated.  693  pp. 
By  R.  H.  Thurston,  M.  A.  Doc.  Eng.,  etc.,  etc. 
New  York  $6.00 


PUMP  MAKING.— A  Practical  Hand  Book  or 
Pump  Construction,  by  Philip  R.  BiorVmg,  plates 

crown  8vo,  cloth  

('(intents.— Principle  of  the  Action  of  a  Pump  ; 
C'liissiliration  of  t-umps  ;  Description  of  various 
classes  <ir  lumps;  Remarks  on  Designing 
Pumps  ;  Materials  Pumps  should  be  made  of  for 
ditferent  kinds  of  Liquids;  Description  of  vari,' 
ous  classes  of  Pump-valves;  Materials  Pump- 
valves  should  be  made  of  for  different  kinds  of 
Liquids  ;  Various  Classes  of  Pump-buckets  ; 
On  designing  Pump-buckets  ;  Various  classes  of 
Pump-pistons  ;  Cup-leathers  ;  Air-vessels;  Rules 
and  Formulas,  etc.,  etc. 


CONTINENTAL 


SOLE  MAMUFACTURBRS  OP 


WORKS, 


Under  their  own  patents  and  those  of  SAMSON  FOX,  of  Leeds,  England. 
ITIADIE  UN  SiaiCS  FROn28  ins.  TO  60  ins.  BIA.TIETKK, 


ns 

  witli  Flanged  or  Plain  I^ndM. 

^"Take  Ferry  from  10th  or  23d  Sts.,  N.  Y 
Thos.  F.  Rctlan-d,  Pres.,  Warren  E.  Hill,  I 

Thos.  F.  Kowla.nd,  Jr.,  'J  rea:3  Chap.  H.  (  'orbktt,  (' 


.,  to  Greenpoint."§^ 
Vice  Pres. 


&  BODLE7  CO., 

AntouaticCDt-offEiineii 

From  heavy  patterns  and  of  unexcelled 
workmanship. 

Steel  Boilers,  Feed  Water  Heaters, 
Shafting,  Pulleys  and  Gearing. 

THE  LANE  &  BOOLEY  CO., 

267  to  275  Water  St., 

CINCINNATI,  O. 


TY-VALV 


The  only  Automatic,  Adjusting,  Safety  Yalve  ever  produced. 

FOR  LOOOMOTIV'-v   STATIONARY,  MARINE  AND 
PORTABLE  BOILERS. 


It  does  not  infringe  on  the  patents  of  any  valve  made. 
We  guarantee  ail  parties  buying  or  using  them  protection 
against  all  suits. 

Accepted  for  application  to  all  marine  boilers  by  the  Board  of  Super- 
vising Inspectors  of  Steam  Vessels,  and  approved  by  the  Secretary  of 
the  Treasury  at  Washington,  D.  C,  January,  1885. 

Approved,  and  its  adoption  recommended  on  U.  S.  Naval  Steam 
ships,  April  1,  1885,  by  U.  S.  Naval  Board  of  Examiners. 


AMERICAN  STEAM  6AUGE  CO. 

Mass. 


36  Chardon  Street,  Bostoiij, 

Send  for  Price  List. 


NEW  YORK  BELTING  &  PACKING  COMPANY, 


JOHN  H.  CHEEVER,  Treasurer 
J.  D.  CHEEVER.  Deputy  Treasurer. 


15  PARK  ROW,  NEW  YORK. 

Oiaest  anl  Largest  Mamractiirers  in  tlie  World 

-OIF- 


Adapted  to  Mechanical  Purposes. 

RUBBER  BELTING, 
RUBBER  PACKING, 

RUBBER  HOSE, 
Rubber  Mats,  Mattings  ^  Stair  Treads. 


Extra  Steam  Hosb. 


EXTRA  RUBBER  &  COTTON  HOSE. 

Circular  Woven  Seamless  Antiseptic  RIJB- 
BEK-LIIVED  'CABI^E'  HOSE  and  'TEST' 
HOSE,  for  the  use  of  Steam  Engines,  Force  ' 
Pumps,  Rolling  Mills,  Iron  Works,  Factories,  etc. 
■,  Woven  in  a  superior  manner  to  insure  Wear, 
Compactness  and  Durability. 

SOLID  VULCANITE  EMERY  WHEELS. 


Emery  Grinders. 


SAW  CIIItllTIEKS. 


IDSO 


1873-1887^ 


;  JARVIS  B.EDSON 

Mo.  145 


Recording 


STEAM 
GAUGE. 


86  LibertySt 
N.Y. 

"RECORDS 
THE  PRESSURE 
0AY%NICHT 


IE  COUNT'S  NEW  EXPANDING  MANDREL. 


(Patented  December  25, 1877.) 


If  You  will  Try  this  Tool  You  will  not 
Regret  the  Expense. 


Taking  anything  from 


AMATEUR'S  SIZE. 

to  1  inch  inclusive,  price  


.95  00 


MACHINIST'S  SIZE. 

No.  1   i^tol    in.,  price   flOOO 

No.  3   1    to  11^  in.,  price   U  00 

No.  3  15^  to  2    in.,  price   18  00 

No.  4  (with  screws)  2    to  3    in.,  price   32  0  0 

No.  5   "         "   3    to  4    in.,  price   44  00 


C.  W.  LE  COUNT,  South  Norwalk,  Conn. 


AUTOMATIC  ENGINES, 

lleturii  Flue, 
Portable  &  Uprig'lit  Boilers 
1 ,  3  and  6  h.  p. 

Send  for  photo  and  price  hst. 
F.  J.  CURTIS, 

Spencerport,  N.X. 


SHIPBUILDING.— The  Power  and  Speed  of  Steam 
Vessels  calculated  by  Rules  adapted  for  Vessels 
of  all  types.  By  William  Bury,  M.I.M.E.,  Con- 
sulting Marine  Engineer,  with  diagrams,  svna,U 
4to.  sewn  $1.40 ' 


Key-Seating  Machines 
and  20  in.  Drills 

A  SE'IiflAtiTV. 
SENia    I'OK    LIST  OF 

New  and  SecoM-Hand 

liatlies,  Planer*,  Drills, 

or  anything  in  Machinists 
Tools  or  Su[)plies. 

W.  p.  DAVIS, 

Koc-liei»ter,  K.  IT. 

Works  at  North  Bloomfield. 


Chesapeake  Dry  Dock  and  Construction  Co., 

(ON  HAMPTON  ROADS.) 

Equipped  witU  a  Simpson's  Basin  Dry  Dock,  capable  of  docking  a  vessel  600 
feet  Ions,  drawing  25  feet  of  water,  at  any  stage  of  tlie  tide. 
Repairs  made  promptly  and  at  reasonable  rates. 

SHIP  AND    ENGINE  BUILDERS. 

For  estimates  and  further  particulars,  address 
C.  B.  ORCUTT,  Pres't,  No.  l  Broadway,  New  York. 

NATIONAL  FILTER. 

Guaranteed  to  remove  hardness  from  water  FOK  BOILER  USE. 

For  Domestic  and  Mechauical  purposes. 
Large    Sizies   for-    IVIills   and.   \Vater  "Works. 
NATIONAL  WATER  PURIFYING  CO., 

Address  for  Pamphlet.  14.')  Broadway  and  ^6  Liberty  St.,  N.  Y.  City. 


PORTftBLE  INDUSTRIAL  LIGHT  FROM  OIL  UP  TO  2000  i'oZ 


LE 
ER. 


L  i 


WELLS  LIQHT 


WALL  WORK  &  WELLS'  PATENTS  ^Registered  Title.) 

NO  ENGINE!     NO  BOILER!     NO  COMPRESSOR  ! 
NO  CONNECTIONS  !     NO  HARD  SHADOW  ! 
NO  DANGE15  !    NO  SPRAY  ! 

3000  NOW  IN  USE. 

For  Engineers,  Contractors,  Ship  Yards,  Railroads,  Docks, 
Dredirers,  Mines,  Collieries,  and  all  places  where 
portable  powerful  outside  light  is  required. 

MED.ALS  AT  P.ARIS  &  H.«IRURG  '89. 

KEEGAN  &  KALPIN, 


44  &  46  Washington  St., 
NEW  YORK. 


Sole  Manufacturers  for  the  V.  S. 
GOOD  FIRMS  WANTED  FOR  DISTRICT  AGJSXTS. 


THIS  PAPER  CIRCULATES   ALL    OVER  THE    UNITED  STATES. 


0  /  J  'ycLu 


New 


Series,  1883,   1888.     Vol.  XIX 
Ninth  Year  op  Publication. 

steam  engineering,  applied 


Ix'.OO  PER  Annum.  -  Single  Copies,  8  Cents. 
Mak<  II  1,  18'J0. 

MECHANICS,  AND  THE  ALLIED  ARTS. 


THE  ROBERTS  WATER  TUBE  BOILER. 

While  the  Navy  Department  is  making- 
experiments  with  water  tube  boilers  for  the 
purpose  of  finding  out  what  is  the  most 
serviceable  and  desirable  system  of  t  he  type, 
and  have  not  as  yet  been  able  to  settle  upon 
any  one  in  particular,  private  entei-prise  is 
settling  the  matter  commercially,  and  is 
building  boilers  which  persons  in  need  of 
such  apparatus  are  very  willing  to  wait  theii- 
turn  to  get,  and  glad  to  get  them  when  they 
do.  This  is  the  fact  so  far  as  the  Roberts 
water  tube  boiler  is  concerned,  for  the  manu- 
facturers are  to-day  much  behind  their 
orders, despite  the  erection  of  new  works  last 
fall,  and  in  the  face  of  their  terms,  which 
are  25  per  cent,  of  the  price  with  the  order 
and  the  balance  when  the  boiler  is  ready 
for  shipment  at  the  works;  this  is  prac- 
tically payment  in  cash  in  advance,  and  the 


ease  of  access  to  all  parts,  great  strength  to 
enable  it  to  carry  high  pressures,  enormous 
grate  surface,  and  the  least  possibk;  vertical 
height.  Combined  with  these  are  thorough 
circulation  and  durability. 

We  feel  justified  in  speaking  favorabl^^  of 
this  generator  from  the  fact  that  it  has 
stood  severe  tests,  out  of  which  it  has  come 
unscathed.  We  have  j'et  to  hear'  of  the  first 
failure  of  a  Roberts  Water  Tube  Boiler.  It 
is  made  by  E  E.  Roberts,  10?  Liberty  Street, 
New  York,  who  will  send  a  fully  illustrated 
pamphlet  to  any  address. 


It  was  a  common  thing  for  Horace  Greele3' 
to  indorse  the  note  of  almost  any  man  who 
would  ask  him.  The  giver  of  the  note  would 
commonly  fail  to  meet  his  obligation,  and 
the  debt  would  then  fall  on  Greeley.  The 
latter   would  swear  dreadfullv  for  a  time 


Amusing  idiocies  continue  to  appear  in 
the  daily  papers  upon  mechanical  subjects. 
Here  is  one  from  the  New  York  Evening 
Telegram: 

"  RcHidents  along  the  line  of  the  Central  New  Jer- 
sey Railroad  havf;  ijeen  greatly  interested  of  late  in 
the  trial  trips  of  a  new  nujdel  locomotive.  The  en- 
gine ha-s  a  self-balancing  apparatus  wliich  throws 
the  entire  weight  on  tlie  single  driving  wheel  at 
starting,  and  on  tlie  pony  trucks  when  under  head- 
way. It  has  also  a  coniprt*ssed  air  device  which 
rings  the  bell  and  ejects  sand  on  the  track  at  the 
proper  time." 

A  locomotive  with  all  its  weight  on  a  sin- 
gle  driver,  and  subsequently  on  the  pony 
truck,  must  be  a  useful  machine.  No  one 
but  a  daily  paper  reporter  could  perpetrate 
such  an  atrocity  as  the  above. 

Here  is  another  tremendous  casualty  from 
a  press  dispatch: 

"  The  engine  was  pushed  to  its  fullest  driving  ca- 
pacity.   C(jal  was  piled  into  the  fire-box,  and  the 


manufacturer  states  that  in  no  case  will 
there  be  any  departure  from  this  rule.  We 
cite  this  not  as  bearing  in  any  deg-ree  upon 
the  boiler  as  a  steam  generator,  but  to  show 
that  purchasers  are  anxious  to  get  them. 

Since  the  Roberts  boiler  was  first  intro- 
duced to  the  trade  it  has  been  steadil3'-  im- 
proved in  detail  as  experience  demanded,  and 
to-day  it  is  practically  perfect  of  its  kind. 
This  is  the  verdict  of  those  who  have  it,  and 
we  need  not  go  behind  such  evidence.  From 
a  mere  experiment  made  by  Mr.  Robei'ts  in 
1878  in  his  own  steam  launch,  the  boiler  has 
been  developed  into  a  powerful  steam  gen- 
erator used  in  sea- going  3'achts  of  large  size. 
One  such  is  shown  on  this  page,  out  of  many 
others.  The  Roberts  boiler  is  also  used  for 
stationary  purposes,  as  shown  by  the  engrav- 
ing on  the  next  page.  The  boiler  proper  is 
shown  without  its  jacket  in  the  next  engrav- 
ing. 

Water  tube  boilers  are  in  great  demand, 
and  our  brief  notice  is  merely  to  clironicle 
this  one,  which  possesses  great  advantages 
as  regards  lightness  for  a  given  capacity, 


and  then  pa}'  it.    It  was  a  point  of  honor 

with  him  to  discharge  every  obligation  of 
this  kind  that  he  had  assumed.  In  order  to 
meet  these  and  other  debts  he  was  compelled 
from  time  to  time  to  sell  shares  of  his  Tri- 
bune stock.  He  originally  held  sixt}'  shares 
of  this  stock,  but  his  possession  gradually 
dwindled  to  six.  Whenever  he  was  con- 
fronted with  such  an  obligation  he  would  say 
that  he  would  have  to  sell  another  "nigger," 
the  term  he  used  to  denote  a  share  of  Tri- 
bune stock. 

 •  •  

A  HAT  having  an  umbreUa-like  sunshade, 
adapted  to  be  conveniently  expanded  to  af- 
ford shade,  and  to  allow  the  free  cii-ciUation 
of  air  about  the  head,  while  it  may  be  easily 
collapsed  to  present  the  appearance  of  an  or- 
dinary hat,  forms  the  subject  of  a  pat- 
ent issued  to  Mr.  Stephen  B.  Bartine,  Pleas- 
ant Plains,  Richmond  County,  N.  Y. — Sci- 
entific American. 

Such  a  hat  as  this  was  publicly  sold  on 
the  streets  of  this  city  over  four  year  ago, 
so  far  as  the  sunshade  is  concerned. 


engine,  responding  to  the  will  of  the  engineer,  flew 
over  the  track  at  a  speed  seldom  attained  by  a 
freight  train.  Just  before  Odessa  was  reached,  the 
rims  of  the  driving  wheels  were  partly  melted  off,'' 
etc.,  etc. 

It  would  seem  as  though  daily  papers 
needed  a  mechanical  editor  badly. 

Here  is  the  typical  press  dispatch  con- 
cerning steam  engines: 

"The  steel  shaft  is  a  solid  cylindrical  mass  20  feet 
long,  18  inches  in  diameter,  and  weighs  8*2  tons. 
A  crankpin  for  holding  a  connecting-rod  in  place 
weighs  1,000  pounds.  The  tly  wheel  is  cast  in  four 
sections,  in  the  form  of  four  half  wheels.  The  sec- 
tions are  joined  so  as  to  form  two  separate  wheel.i, 
weighing  &i5,000  pounds,  each  being  IS  feet  in  diam- 
eter. The  two  wheels,  when  placed  side  by  side, 
produce  one  immense  flywheel,  carrying  a  belt  65 
inches  wide." 

It  is  believed  that  on  many  of  the  four- 
hour  trials  in  British  waters  vessels  are  run 
for  the  four  continuous  hours,  but  that  their 
speed  is  averaged  only  as  a  means  of  their 
runs  over  the  measured  mile  made  four 
times  during  the  four  hours'  trial.  In  near- 
ly every  instance  the  result  was  in  favor  of 
the  contractor. 


to 


THE  ENGINEEK. 


BOILER  MAKING.   No.  34. 

By  John  Cook. 

Is  it  to  be  wondered  at  that  there  are  so 
many  boiler  explosions  where  manufactur- 
ers and  owners  are  so  careless  ?  The  first  in 
the  construction  of  the  boilers,  and  the  otlier 
in  hirin<^-  unslvillful  men  to  run  the  engines 
and  boilers.  Manufacturers  should  know 
that  all  paj'ts  of  a  boiler'  must  possess  equal 
strength ;  the  dimensions  of  the  various 
parts  must  not  be  calculated  by  applying-  a 
uniform  factor  of  safety  to  the  formulas  ex- 
pressing- the  strength  of  the  i-espective 
shapes,  but  account  must  be  taken  of  the 
continual  waste  g-oing- on  in  all  parts  of  a 
boiler,  in  consequence  of  external  and  inter- 
nal corrosion,  and  the  wasting  ett'ect  of  the 
intense  heat  produced  in  the  fur-nace. 

Since  the  deterioration  resulting  from  this 
cause  affects  different  parts  and  forms  in  a 
different  degree,  the  allowance  of  additional 
thickness  of  metal  must  vary  accordingly. 
Care  should  be  taken  that  such  parts  as  can- 
not be  got  at  easily  to  repair  or  replace 
should  be  proportioned  with  an  extra  mar- 
gin of  strength. 

The  plates  of  a  boiler  should  be  propor- 
tioned and  stayed,  not  only  with 
regard  to  strength,  but  sufficient 
stiffness  must  be  given  to  them 
to  prevent  change  of  shape 
under  pressure.  A  change  of 
shape  in  one  direction  by  pres- 
sure, and  returning  to  its  orig- 
inal position  when  the  pressure 
is  removed,  will,  sooner  or  later, 
result  in  a  crack.  The  same  is 
true  when  the  braces  are  attached 
in  such  a  waj'  that  the  sheet 
is  drawn  from  its  true  posi- 
tion. 

The  tensile  stress  exerted  b.y 
the  maximum  steam  pressure  on 
3iny  part  of  a  boiler  should  not  ex 
ceed  one-sixth  of  its  ultimate 
strength.  This  factor  of  safety 
is  usually  emplo^^ed  for  parts  of 
machinery  subjected  to  alterna- 
ting stresses  acting  in  opposite 
directions.  The  steam  pressure 
in  a  boiler  cannot  be  considered 
as  a  quiescent  load,  on  account  of 
the  constantly'  occurring  (some- 
times considerable)  fluctuations 
of  pressure  due  to  various  causes; 
besides,  the  different  parts  of  a 
boiler  are  subjected  to  continual 
expansions  and  contractions,  ow- 
ing to  changes  of  temperature, 
the  effect  of  which  cannot  be  cal- 
culated, but  is  very  marked  un- 
der certain  conditions. 

The  force  exerted  by  expan- 
sion or  contraction  as  the  effect 
of  change  of  temperature  is  equal 
to  that  which  would  be  required 
to  elongate  or  compress  the  material  to 
the  same  extent  by  mechanical  means. 
The  linear  expansion  of  ordinary  wrought- 
iron  plates  is  .0000004  of  their  length  for 
each  degree,  Fahrenheit,  of  increase  of  tem- 
perature, and  the  same  elongation  is  pro- 
duced by'  a  stress  of  about  150  lbs.  per  square 
inch  of  section  of  metal.  It  must  be  observed 
that  this  stress  produced  by  increase  of  tem- 
perature is  independent  of  the  sectional  area 
of  the  plate,  and  if  the  expansion  or  contrac- 
tion of  the  plate  is  not  allowed  to  go  on  freely, 
a  corresponding  stress  will  be  exerted  on  the 
metal  by  a  change  of  temperature.  It  must 
be  remembered, also,  that  the  strength  of  any 
structure  should  be  measured  hy  that  of  the 
weakest  part,  which,  in  the  case  of  boilers, 
are  the  joints  where  the  sheets  are  connected, 
also  the  bracings.  All  longitudinal  joints 
should  be  double  riveted.  The  distances  and 
size  of  rivets  I  have  given  before,  but  in  re- 
gard to  bracing,  I  must  say  a  few  words 
more,  as  there  is  so  much  carelessness  and 
ignorance,  or  both,  displayed  in  the  bracing 
of  boilers. 

In  calculating  the  strength  of  braces  it  is 
generally  assumed  when  the  plates  are  thin, 
relatively  (as   in   stationary  boiler-heads 


that  are  put  out  by  most  .shops)  to  the  pres- 
sure of  steam  carried  in  the  boiler,  that  each 
brace  has  to  bear  tiie  whole  str-ain  due  to  the 
pressure  on  the  portion  of  the  surface  it 
supports,  and  they  should  be  spaced  evenly 
in  parallel  and  perpendicular  rows,  and  a 
large  factor'  of  safety,  ranging  from  eiglit  to 
sixteen,  used  in  calculating  the  strcMigthof 
them,  on  account  of  the  constant  diminution 
of  their  sectional  ar-ea  by  corrosion,  uncer- 
tainty of  welds,  etc.  Welding  should  be 
avoided  as  much  as  possible  in  boiler  braces, 
for  the  strength  of  the  brace  depends  on  the 
soundness  of  the  weld  ;  frequently  the  iron  at 
the  weld  is  more  readily  attacked  by  corro- 
sion than  at  the  parts  whei-e  the  fiber  has  not 
been  disturbed.  Where  welding  has  to  be 
done  on  braces  it  should  be  by  a  good  black- 
smith, riot,  as  is  usuallytheca.se,  by  anyone 
that  can  stick  a  couple  of  pieces  of  ii'on  together 
On  oblique  stay's  Haswell  says:  "Stress 
upon  an  oblique  stay  is  equal  to  stress  which 
a  perpendicular  stay  supporting  a  like  sur- 
face would  sustain  divided  by  the  cosine  of 
angle  which  it  forms  with  perpendicular  to 
surface  to  be  supported."  Illustration  :  as- 
sumes pressure  to  be  110  lbs.  per  .square  inch, 


WAGES. 

Ix  close  connection  with  the  subject  of 
skilled  industry  is  tlie  wages  problem,  and, 
unless  there  is  a  better  undei-standing  of 
this  subject  among  workmen, there  is  danger 
of  botli  work  and  wages  coming  to  an  end, 
temporarily,  at  least.  The  whole  theory  of 
wages  among  workmen  is  a  delusion,  but 
one  they  ai'e  not  wholly  responsible  for.  For 
yeai's  past  they  have  been  taught  that  wages 
depended  on  "demand  and  supply."  A  most 
pernicious  doctrine  1  If  this  were  true,  whv 
not  cut  off  the  supply  and  raise  the  price  ? 
They  have  been  told  in  a  hundred  ways  that 
wages  can  be  high  in  one  place  and  low  in 
another:  that  the  wages  in  one  country  have 
nothing  to  do  with  wages  in  another,  when 
the  things  produced  have  to  go  into  the 
same  market.  We  are  .speaking  of  the 
amount  of  wages,  not  the  rate.  The  "rate" 
of  wages,  the  world  over,  depends  on  what 
men  produce,  and,  so  long  as  this  is  true,  it 
does  not  matter  how  high  the  rate  may  be. 
An  American  watchmaker  may  earn  four 
dollars  a  day,  and  a  Geneva  workman  forty- 
cents  a  day.  That  makes  no  differ-ence,  so 
long  as  the  "amount"  of  wages  in  the 
watches  is  the  same,  but  as 
soon  as  the  "  amount  "  of  wages 
is  increased  in  any  country,  or 
in  any  part  of  a  country,  the  in 
dustry  thus  affected  must  cease 
and  perish.  In  many  of  the  skilled 
ti-ades  in  San  Francisco  the 
"amount"  of  wages  has  been 
raised  above  the  Eastern  States 
and  above  other  countries,  and 
the  result  is  seen.  If  this  amourit 
is  raised  even  ten  per  cent,  there 
is  not  an  industry  on  this  coast, 
ilepending  on  an  open  market, 
that  will  last  two  years.  It  is 
nonsense  to  assume  anything 
else. — Industry,  San  Francisco. 

■  

No  less 


have  resigned 


THE  EGBERTS  WATER  TUBE  BOILER  FOR  STATIONARY  USES. 

of  supported  surface  3G  square  inches,  and 
angle  of  stay  45  degrees,  what  would  be  the 
pressure,  or  stress,  upon  stav?  Cosine  of 
45°  =  . 70711;  then  110x36-^.7o:ll  =  5,GOOlbs., 
which  I  think  would  be  sufficient  for  a  brace 
made  of  li  round  iron  to  stand.  Now  I 
think  Haswell  means  stays  of  1"  area,  and 
1|"  round  iron  is  the  nearest  we  can  get  to 
it.  How,  then,  can  it  be  supposed  that 
braces  with  but  one-half  the  area  will  sup- 
port a  thi'ee  times  greater  surface  ?  for  very 
often  we  see  braces  spaced  from  10  to  12 
inches  apart,  and  without  regard  to  where 
they  were  placed ;  just  dropped  down  an.y- 
where  on  the  head.  I  am  sure  that  it  would 
surprise  many  of  your  engineer  r^eaders,  if, 
when  they  g'o  inside  of  their  boilers,  they 
would  take  a.  rule  with  them  and  measure 
the  distance  from  center  to  center  of  crow- 
foot and  calculate  the  surface  supported  by 
the  brace.  They  will  find  more  braces  made 
of  ^  I'ound  iron  than  of  1"  and  f  iron  has 
not  one-half  square  inch  area.  I  cannot  un- 
derstand why  the  part  of  the  head  in  a  sta- 
tionary boiler  unsupported  by  tubes  should 
not  be  as  well  braced  as  the  sides  or  crown 
sheets  of  a  locomotive  boiler. 

(7b  be  continued.) 


than  four  engineers 
from  the  Xavy 
within  the  last  month.    It  is  not 
difficult  to  see  what  is  the  matter. 
The  pay  is  too  small,  the  accom- 
modations or   quarters  aboard 
ship  are  insufficient,  uncomforta- 
ble, and  not  such  as  men  of  their 
rank  are  entitled  to  and  should 
have.    This  thing  of  penning  up 
grown  men  in  the  steerage  in 
cuddy  holes  hardly  big  enough 
for  small  boys  is  absurd  and 
shameful.    The  engineei^s  should 
have  as  good  quarters  as  officers 
of  corresponding  rank  ;  and,  by 
the  way,  it  would  improve  things 
to  give  them  the  actual  rank  and 
right  of  title  used  by  line  offi- 
cers.   The  comfort,  welfare  and 
rights  of  the  engineer  officers 
must  receive  more  consideration,  or  we  shall 
have  the  best  of  them  leaving  the  service  and 
accepting  civil  positions  with  better  pay  and 
more  perquisites. — Marine  Journal. 

Among  the  boiler  explosions  reported  is 
one  at  Alliance,  Ohio.  The  closing  words  of 
the  account  are  delicious.  "The  explosion," 
it  says,  "  resulted  from  mineral  in  the  water 
corroding-  the  boiler,  which  was  nearly  new, 
and  doing  the  work  of  two,  the  other  having 
exploded  a  week  ago."  A  lively  time  they 
have  been  having  out  there,  yet  how  calm- 
ly and  unconcernedly  the  reporter  speaks  of 
it !  Ordinarily  we  should  expect  to  hear 
that  "the  air  was  filled  with  sections  of 
shell,  fragments  of  broken  heads  and  braces, 
and  vast  clouds  of  rivets  and  tubes  "  ;  but  in 
this  case  the  populace  seems  to  have  been 
surfeited  with  such  things,  and  an  explosion 
or  two,  more  or  less,  makes  but  little  differ- 
ence— except  to  the  unfortunate  engineer 
and  his  family. — The  Locomotive. 

A  good  deal  of  the  trouble  of  this  life  is 
due  to  the  fact  that  people  will  persist  in 
working  hard  to  get  things  that  they  do  not 
need  and  never  ought  to  want. 


THE  ElVGINEEJt. 


WEIGHT  OF  MACHINERY. 

For  several  yeai's  the  tendency  has  been 
to  cut  down  the  wei^^'ht  of  the  iiiachinery  in 
ships  of  war  far  below  what  is  absoliitel}' 
necessary  for  stren^^th  and  safety.  As  a 
result  a  point  has  been  reached  at  wliicli 
even  the  most  prog'ressive  (?)  are  disposed  to 
cry  halt!  and  are  be^innin^;'  to  realize  that 
ships  which  only  succeed  after  repeated 
trials,  in  obtainin;^-  the  contract  power,  and 
whicli  never  afterwai'ds  attain  it,  ai'c  useless 
for  the  purpose  for*  vviiich  they  were  desi^^ned. 
We  have  been  followin^^'  this  example,  and 
in  cutting-  down  tlie  weight  of  machinery 
have  reached,  if  we  have  not  passed  in  some 
of  oui-  ships,  a  point  beyond  which  it  is  not 
safe  to  go.  Our  machinery  can  be  desig-ned 
and  built  just  as  light  as  anybody  else's,  and 
it  will  i)robably  run  just  as  well  and  just  as 
long  as  theirs,but  sooner  or  later  the  machin- 
ery will  fail,  and  when  such  faihu'os  occur  it 
is  usually  in  an  emerg'ency  when  all  the 
power  that  it  was  intended  to  devtilop  is 
needed.  It  would  indeed  be  a  sad  i-ellection 
on  us  if  one  of  our  new  ships  should  fail  wlien 
most  needed.  I  therefore  recommend  that 
a  limit  be  fixed  to  this  continued  fining- down 
of  weights,  and  that  the  endeavor  be  to  pro- 
duce machinery  that  may 
be  relied  on  for  service  at 
sea  and  produce  a  reason- 
able power  for  a  given 
weight,  instead  of  striving, 
as  at  present,  for  an  engine 
that  will  on  the  measured 
mile  develop  more  horse- 
power for  weig'ht  than  ever 
produced  before,  and  then, 
as  likely  or  not,  be  laid  up 
for  repairs. 

The  use  of  steel  for  ma- 
chinery castings  has  not 
been  attended  with  the  suc- 
cess anticipated;  and  for 
several  of  our  new  vessels, 
the  attempt  to  g-et  g-ood 
casting-s,  even  after  repeated 
modifications  of  the  pattern, 
has  onl}^  been  successful 
when  the  thickness  of  metal 
has  been  increased  to  what 
would  be  necessary  for  cast- 
iron.  In  many  cases,  even 
in  comparatively  simple 
castings,  the  conti-actors  in 
order  to  avoid  delay,  after 
several  failures,  applietl  to 
substitute  cast-iron  or  other 
metal  for  cast  steel.  Unless 
r-eliable  steel-casting-s  can  be 
obtained  which  are  as  much 
lig-hter  than  cast-ii'on  ones 
as  would  be  warranted  by 
the  greater  streng-th  of  steel, 
it  is  simply  a  waste  of  money 
to  use  them;  and  in  desig-ning-  machinery 
based  on  the  strength  of  cast-steel,  we  are 
g-etting  the  light  weig-lit  only  on  paper,  if  it 
becomes  necessar^^  in  casting-  to  increase 
the  thickness  to  what  would  be  necessary 
for  the  same  parts  if  made  of  cast-iron. 
In  such  cases  we  are  only  increasing-  the 
cost  without  getting-  an3'^  benefit  fi'om  the 
chang-e  of  material. — Report  Chief  of  Bu- 
reau Steam  Engineering,  U.  S.  N. 


Concerning  the  capacity  of  fire-brick 
furnaces  for  retaining:  heattlie  Railroad  and 
Engineering  Magazine  says:  "But  let  us 
see  how  much  heat  a  fire-hrick  fire-box  will 
hold.  If  the  lire-brick  is  fj  in.  thick,  the  lin- 
ing of  an  oi-dinary  box  (J  ft.  (iin.  long-  would 
weigh  about  (i,70(j  lbs.  It  will  also  be  sup- 
posed that  at  the  end  of  the  run  this  is  heat- 
ed to  a  temperature  of  1,000'',  and  that  the 
steam  pressure  is  ir)()  lbs.  Now  the  tempera- 
tui-e  of  the  water  under  a  steam  pressure;  of 
Ihi)  lbs.  is  3GG°.  When  the  lire-brick  is 
cooled  down  to  that  temi)erature,  no  moj  e 
heat  vvill  be  transmitted  to  the  watei'.  Con- 
seciuently,  it  is  only  the  dillerence  between 
these  temperatures,  or  (iiW  of  heat,  which 
can  be  transmitted  to  the  water.  The  specilic 
heat  of  brick  is  only  one-lifth  that  of  water, 
.so  that  the  amount  of  heat  in  the  llt-e-brick 
which  can  be  utilized  in  making-  steam  woidd 
be  ascertained  by  the  following-  calculation, 

^^1^X634  =  849,500,  or,  say,  850,000  units 

of  heat.  It  takes  858. li  units  of  heat  to  con- 
vert a  pound  of  water  into  steam  of  150  lbs. 
pressure  if  the  water  is  heated  to  the  tem- 
perature of  the  steam.  Therefore  the  heat 
in  the  lire-box  would  convert  a  little  less 


ERICSSON  S  RAT-TRAP. 

Prof.  McC'orh,  who  was  for  man}'  years 
Capt.  Ericsson's  draughtsman,  relates  tliis 
incident  in  the  Scientific.  American  : 

"  The  captain  had  found  his  tenancy  dis- 
puted by  a  horde  of  rats,  who  stubbornly 
refused  to  yield  possessicni.  Keg-arding  the 
situation  as  a  pioblem  to  be  solved  by  me- 
chanical means,  with  his  own  hands  he  drew 
the  plans  for  a  mig-hty  traj).  To  the  head- 
ing idea  (a  wat<;i-  tank  beneath  a  trap  door) 
he  laid  no  claim,  but  the  details  were  wholly 
new  and  upon  an  unheard-of  .scale.  Trac- 
ings were  made  by  an  assisUint  draug-hts- 
man,  and  went  the  rounds  of  tlie  shop;  the 
pattern  maker,  the  brass  founder,  the  fin- 
isher, the  carpenter,  the  tinsmith,  each  had 
a  share  in  this  novel  work.  At  last  it  was 
completed  and  erected  ;  it  filled  up  half  the 
basement,  and  was  baited  with  half  a  cheese. 
He  had  originally  intended  to  use  a  whole 
one,  but  thoug-h  cost  had  been  disregarded 
in  making  the  tiap,  he  suddenly  became 
gravely  economical  in  the  matter  of  l)ait, 
and  at  last  decided  that  a  moiety  would  suf- 
fice ;  the  other  being  placed  in  an  adjoining 
room  to  guide  the  noble  army  of  martyrs  in 
the  road  to  ruin.  But  he  had  undeiesti- 
mated  the  cunning  of  the 
rodents;  as  a  place  for  keep- 
ing cheese  in  .safety,  the 
ponderous  engine  answered 
admirabl\-,  but  it  did  not 
even  frigliten  the  obnoxious 
animals  ;  and  he  was  forced 
to  admit  that  '  these  little 
beasts  have  brains  alto- 
gether too  big  for  their 
heads.'  Before  this  time, 
when  some  over-ambitious 
and  unsuccessful  piece  of 
mechanism  came  to  his  no- 
tice, he  used  to  sa^',  like 
many  another,  'The  man 
who  contrived  that  couldn't 
plan  a  rat-trap.'  And  the 
force  of  habit  sometimes 
impelled  him  even  after- 
ward to  use  the  same  famil- 
iar ejaculation ;  but  the 
memory  of  this  failure  was 
ever  present  with  him,  and 
with  a  merry  twinkle  in  his 
blue  eyes  he  invariably 
added,  'And  I  couldn't  do 
that,  either.'  " 
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than  1,000  lbs.  of  water  into  steam  if  all  the 
available  heat  was  transmitted  to  the  water. 
This  would  be  equivalent  in  effect  to  the  com- 
bustion of  about  140  lbs.  of  coal,  on  the  im- 
probable assumption  that  all  the  heat  above 
3G6°  is  transmitted  to  the  water  in  the 
boiler.'' 


Two  San  Francisco  rascals  have  recently 
been  working  this  trick:  Puixhasinga  load 
of  cheap,  sulphurous  steam  coal,  they  -start 
out  in  the  residence  portion  of  the  city,  and 
come  to  stop  m  a  rut  of  a  populous  street. 
After  shouting  and  apparent  elfort  to  go 
ahead, the}'  abandon  the  attempt,  and  go  from 
door  to  door,  saying  to  the  housewives:  "We 
have  broken  down  with  a  big  load  of  Well- 
ington coal.  As  w'e  cannot  get  away  with 
it,  we'll  sell  it  to  you  for  ^S.hO  per  ton.  It's 
a  bargain."  A  woman  is  soon  found  who 
will  take  the  bait,  and  tne  condition  of  her 
house  thereafter  is  more  sulphurous  and 
stifling  than  a  snowshed. 


If  3'ou  wish  to  be  liked  you  must  be  likea- 
ble. 


A  method  of  finding 
the  angle  or  i-ake  of  a 
screw-cutting  tool  for 
cutting  S(|uare  threads 
is  this :  Draw  two  par- 
allel lines  the  same  dis- 
tance apart  as  the  diam- 
eter of  the  screw  to  be 
cut.  Draw  two  more 
parallel  lines  at  right 
angles  to  these  lines,  and  nj^jf  ^x\^:  rucu 
of  a  distance  equal  to  half  the  pitch  of  the 
thread  to  be  cut.  Then  draw  a  diagonal  line  as 
shown  in  the  sketch  which  will  represent 
the  angle  of  the  thread.  —  Mechanical 
World. 


Doubtless  numbers  of  our  readers  won- 
dered what  we  meant  by  "  gouged  "  twist 
drills  in  the  last  issue.  We  did  not  mean 
anything ;  the  copy  said  "  forged  "  but  prob- 
ablv  no  one  could  make  it  out. 


The  Woodland  Mail  of 
California  says  this  is  the 
way  George  Wiseman  of 
that  place  tests  a  boiler  : 

"There  was  no  one  near  tlie 
engine,  so  I  thouglit  I  d  give  it  a 
test.  I  scri  wed  down  the  throt- 
tle-valve, and  the  gauge  pi.ston 
registered  12o  pounds.  Now, 
I  never  use  more  than  100  pounds  of  steam,  so  1  have 
much  confidence  in  the  boiler.  It  is  true  that  the 
shell  has  been  burned  by  the  heater,  but  an  explosion 
could  not  occur  so  long  as  j)lenty  of  water  was  in 
the  boiler.  The  heater  on  the  engine  was  taken  off 
many  montlis  ago,  so  the  engine  will  get  no  worse 
than  it  is  now.  Mr.  Wiseman  further  said  that  he 
was  not  an  advocate  of  heaters.  The  heater  kept 
the  water  at  a  temperature  verging  on  boiling,  and 
this  had  a  tendency  to  cause  rust.  While  steam  may 
be  generated  quicker  by  a  heater,  he  does  not  think 
it  as  strong  as  steam  generated  from  cohl  water.  'In 
case  the  engine  should  give  way,"  he  said.  'I  think 
it  would  i)e  at  the  bottom  of  the  boiler.  Those  stand- 
ing near  would  undoubtedly  be  scalded,  but  as  the 
boiler  does  not  contain  a  great  deal  of  water,  the 
boiling  baptism  would  not  last  long.  In  case  of  an 
explosion  there  would  be  very  little  of  the  machine 
left.  It  might  tly  all  over  the  neighborhood,  but  so 
long  as  I  keep  plenty  of  water  in  the  boiler  I  do  not 
anticipate  an  explosion."  Mr.  Wiseman  understands 
boilers  and  engines  perfectly,  and  for  this  reason  his 
judgnient  of  the  engine  will  be  read  with  interest."" 

Fine,  isn't  it  ? 

  •  -♦-  •  — 

The  Quintard  Iron  Works,  of  this  city, 
have  recently  put  in  a  Belleville  tubu- 
lous  boiler  to  run  their  steam  hammer. 
It  was  thought  at  first  that  the  boiler 
could  not  supply  steam  in  sutlicient  quan- 
tity, but  so  far  no  trouble  has  been  exper- 
ienced. It  is  understood  that  the  Quin- 
tard people  are  highly  satisfied  with  the 
boiler. 
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to  dhB  Editoii. 


Toavoid  misconception  toe  state  titat  this  department  is  open  to 
all.  The  experienced  and  inexperienced  mechanic  and 
engineer  meet  on  common  ground,  and  a-^e  free  to  express 
their  views  in  their  oivn  way.  No  communications  will  be 
suppressed  except  their  tenor  and  tone  are  against  the  policy 
of  this  page.  Personal  reflections  should  be  carefully  avoided. 
Correspmidents  need  not  hesitate  to  ivrite  for  supposed  want 
of  ability.  Sucn  corrections  as  are  needed  will  be  made  with 
pleastire.  It  is  specially  requested  that  all  figures  be  made 
very  plain  and  all  proper  names  clearly  written. 


THE  SURPRISING  ADVENTURE  OF  A  LADY  CHIEF 
ENGINEER. 

Editors  Engineer: 

Being  a  constant  reader  of  your  Engineer,  I  no- 
tice your  invitation  in  January's  issue  for  readers  to 
give  their  views  on  "  Subjects  you  have  had  experi- 
ence with."  I  venture  to  exjjress  mine.  Subject: 
A  leaiiing  check-valve.  Time  and  j)lace,  August,  1888, 
Batli,Me.  Tlie  occurrence,  or,I  may  say, adventure, 
was  on  ray  liusband's  steam  launcli.  Size  of  boat, 
30x4)7^x14.  Upriglit  boiler,  tlie  engine  3"  k5"  con- 
densing. My  husband  (a  Boston  physician),  myself 
and  son,  had  been  doing  tlie  Kennebec  river  and  vi- 
cinity in  our  boat,  making  our  headquarters  at 
Batli.  During  our  many  runs  "up  and  down  and 
roundabout,''  I  liad  become  somewhat  proficient  as 
an  amateur  pilot,  engineer,  and  captain ;  and  I  am 
told  tliat  as  an  engineer  I  bid  fair  to  become  quite  a 
practical  if  not  a  theoretical  expert ;  but  as  a  cap- 
tain I  was  a  dead  failure,  for  my  crew  always  muti- 
nied and  threatened  to  jump  overboard  when  I  took 
command.  Knowing  this,  I  felt  it  my  duty  to  become 
familiar  witli  engineering,  that  if  my  crew  wholly 
deserted  me  I  would  be  able  to  dq  without  them, 
and  get  my  ship  safely  into  port.  With  this  ol)ject 
in  view  I  began  to  study  engineering.  I  soon  learn- 
ed how  to  keep  up  a  good  fire  and  not  burn  out  grates, 
how  to  give  steam,  how  to  reverse  and  to  link  up, 
what  parts  to  oil;  I  learned  the  principles  of  air  pump, 
condenser,  vacuum,  hot  well,  and  its  proper  tempera- 
ture, feed-pump,  inspirator  and  heater,  the  course  of 
the  water  to  the  boiler,  and  its  conversion  into 
steam.  Ali!  steam!  I  have  been  studying  that  ever 
since.  I  learned  the  economy  of  cut-off  and  expan- 
sions ;  I  also  gave  thought  to  the  different  styles  of 
engines.  In  the  Bath  Iron  Works  I  had  good  op- 
portutiity  to  look  into  the  intricacies  of  compound 
and  triple  compound  engines. 

Various  styles  of  propeller  wheels  also  claimed  my 
attention.  The  action  of  water  in  the  boiler,  tlie 
proper  pressures,  the  safety  valve,  the  jet,  the  blow- 
olT,  the  water  glass,  the  gauge  cocks  and  steam  gauge, 
tlie  indicator  and  its  pretty  diagrams,  also  claimed 
my  attention.  I  made  close  acquai  ntance  with  all 
these.  Indeed,!  thought  I  did,  but  I  find  as  time  ad- 
vances that  my  "close  acquaintance"  was  not  an  ac- 
quaintance at  all,  not  even  speaking  terms!  I  am 
still  studying  how  to  know  them  better,  and  had  I  tlie 
space  at  command  could  furnish  a  good  list  of 
reading  matter  on  how  to  become  a  virtuoso  engineer, 
if  not  a  "first  rater."  But  to  return:  "It  was  August 
tlie  third  and  quite  soft  were  the  skies,"'  and  like  Ah 
Sin,  I  was  "likewise, "for  I  ventured  to  "go  it  alone" 
on  a  trip  fourteen  miles  up  river.  It  was  my  first 
venture  as  "engineer-in-cliief"  all  by  myself.  In 
company  with  my  fourteen  year  old  son  I  boarded 
the  steamer,  started  my  fire,  and  awaited  results. 
Soon  the  steam  gauge  indicated  60  lbs.  and  I  con- 
cluded to  cast  off  for  a  run  to  the  coal  wharf  half  a 
mile  below, and  filled  the  bunkers  with  coal,  but, as  I 
happened  to  glance  ashore,  I  noticed  a  sailing  party 
composed  of  some  dozen  or  more  males  and  females, 
who,  while  awaiting  the  arrival  of  their  yacht,  were 
amusing  themselves  by  watching  me.  My  pride  was 
now  at  stake.  I  must  make  a  good  showing,  espec- 
ially as  this  was  my  first  venture,  and  one  or  two  of 
the  ladies  on  the  wharf,  I  knew,  were  aware  of  this. 

I  pretended  not  to  notice  them,  put  on  more  coal — 
turned  on  the  jet,  gave  the  engine  an  extra  dose  of 
oil,  looked  to  my  water  supply,  gave  the  engine  a 
few  turns,  and  when  the  safety-valve  began  to  sizzle 
(noticed  that  steam  was  up  to  130  lbs.)  shut  off  jet, 
cast  off.  opened  throttle,  and  away  I  went  at  the 
rate  of  a  mile  in  five  minutes,  giving  three 
toots  in  response  to  the  applause  and  handkerchief 
waving  which  greeted  my  departure.  So  far  all 
was  a  success;  my  engine  was  turning  430  revolu- 
tions per  minute.  My  son,  who  was  pilot,  was 
letting  his  tongue  run  much  faster.  He  had  evi- 
dently taken  command  and  was  in  an  excited  state. 
Repeated  directions  from  his  lips  authorized  me  to 
do  this  and  that,  such  as  "Shut  off  steam;  we  are 
going  too  fast."  "  Why  don't  you  go  slower,  don't 
you  see  that  towboat  is  heading  for  the  same  wharf 
we  are  going  to?  "  "  What  is  the  matter  with  that 
safety-valve?"  "  What  are  you  tliinking  of;  don't 
you  see  that  the  ferryboat  is  coming  up?"  "Blow 
your  whistle  !  "  then,  "Why  don't  you  blow  that 
whistle  ?  "  and  so  on. 

All  this  I  paid  little  attention  to.  I  was  the  engi- 
neer and,  proposed  to  be  captain  also,  and  by  no 
means  to  be  directed  by  a  boy.  I  felt  the  responsi- 
bility of  all  this,  also  the  converging  tow  and  ferry- 
boats. I  kept  cool,  however;  opened  my  furnace 
door,  and  so  sto()ped  the  safety  valve  from  lifting, 
directed  my  son  to  steer  across  the  bow  of  the  tow- 
boat  and  thus  allow  them  to  land  before  I  did,  and 
also  to  give  me  a  larger  ciixle  to  com*  about  in  at  the 
coal  wharf.  I  blew  whistle  accordingly  and  the  tug 
responded.  At  the  same  time  the  ferryboat  blew 
twice  in  response  to  the  tug,  not  knowing  that  she 
liad  blown  for  me,  instead  of  her  customary  once  on 
leaving  the  slip;  tliis  I  had  nothing  lo  do  with,  nor 


indeed  had  the  tug,  as  neither  of  us  was  to  cross  her 
course. 

My  son  by  this  time  had  lost  his  head  entirely.  I 
am  sorry  to  say  that  lie  followed  his  father's  exam- 
ple when  he  gets  angry — lie  swore.    Oath  after  oath 
was  wafted  to  my  horrified  ear;  horrified  that  my  son 
could  swear.    He  declared  that  I  was  incompetent, 
that  we  would  be  run  into,  that  he  would  never 
come  out  with   me  alone  again;  that  his  father 
should  know  full  particulars,  and  then  I  could 
never  venture  out  alone  again  a  second  time.  "Why 
don't  you  stop  her?''     "Why  don't  you  go  faster?  ' 
"Lookout!"    "Look  out!"    Meanwhile  the  bows 
of  the  three  boats  jjointed  to  one  center.    My  plan 
was  to  allow  the  tug  to  cross  my  bow  and  then  I 
could  keep  my  course  without  shutting  off  steam, 
and  arrive  at  the  wharf  in  proper  order.  The  ferry- 
boat stopped  altogether,  thus  allowing  the  towboat 
a  free  course  ahead.    This  not  being  his  course  he 
also  stopped,  probably  because  he  saw  me  in  com- 
mand, and  distrusted  my  ability  to  handle  my  boat 
properly;  his  course  would  have  been  to  run  direct 
for  his  wharf.  As  both  boats  had  now  shut  off  steam 
I  was  forced  to  change  course,  blew  two  blasts  of 
the  whistle  to  the  tug,  and  shot  in  at  full  speed 
across  his  bows  to  my  destination,  at  the  same  time 
blowing  a  salute.    I  got  a  response  from  both.  My 
poor  son  was  now  nearly  dead  from  excitement  and 
fear;  he  demanded  to  be  put  ashore  immediately, 
but  after  we  were  tied  uj'  at  the  wharf  he  soon  re- 
gained composure  and  started  to  order  the  coal. 
Now  then  occurred  one  of  those  events  which  all 
engineers  are  liable  to  experience.    If  they  are  not 
better  prepared  for  it  than  I  was  they  have  my 
deepest  sympathy. 

A  breakdown  at  sea  must  be  a  terrible  strain  on 
the  engineer;  for  me,  even  while  tied  up  at  the 
wharf,  it  seemed  equally  bad.  As  I  shut  off  steam 
I  noticed  a  rumbling  and  a  cracking  which  I  could 
not  account  for.  Not  stopping  to  attend  to  my  fire, 
I  gave  my  whole  attention  to  finding  the  cause  of  so 
peculiar  and  so  strange  an  occurrence.  Glancing  at 
the  water  gauge  I  noticed  that  the  water  was  rapidly 
falling  ;  at  the  same  time  the  safety  valve  lifted.  I 
thought  it  would  never  stop  blowing.  In  a  minute 
the  water  in  the  glass  had  disappeared  from  view, 
and  the  crackling,  rumbling  sound  was  growing 
louder  and  more  frequent.  I  also  noticed  a  rumbling 
in  the  tank  and  now  and  then  a  quiver  in  the  boat. 

During  the  moment  all  this  happened  I  thought 
fast  and  much.  I  expected  to  be  blown  up  or  to  die 
of  fright,  but  I  kept  studying,  and  on  a  partial  con- 
clusion started  to  work.  Now,  when  I  began  work- 
ing all  fear  or  thought  of  accident  left  me.  My 
whole  attention  was  given  to  stop  the  flow 
of  water  from  the  boiler-;  first  I  closed  the 
stop  valve.  Like  all  small  globe  valves  it  leaked, 
and  I  re-opened  it  and  then  started  engine  and  pump. 

No  go  !  The  feed  pipe,  now  hot  with  steam, 
cracked  louder  and  louder,  the  safety  valve  closed. 
I  then  seized  a  monkey  wrench  and  pounded  on  the 
check  valve,  which  was  placed  some  eight  inches 
behind  the  globe  stop  valve;  'twas  useless.  The  in- 
spirator next  claimed  my  attention.  It  would  not 
"catch."  I  thought  it  must  be  too  hot,  so  attempted 
to  cool  it.  It  was  a  waste  of  time.  I  now  realized 
that  something  must  be  done  to  save  the  boiler,  for 
there  could  not  be  much  water  left,  so  I  hastily  cov- 
ered my  fire  with  wet  ashes,  at  the  same  time  open- 
ing throttle  and  safety  valve  to  full  extent.  When 
I  started  to  cover  the  tire  I  noticed  my  steam  gauge 
registered  120  lbs. 

In  a  larger  boiler  I  should  have  hesitated  about 
liberating  steam  in  this  manner,  but  with  this  one  I 
felt  safe,  for  I  had  seen  it  tested  to  855  lbs.  hydro- 
static pressure,  and  feared  little  a  flash  of  steam.  As 
the  pressure  went  down  all  noise  ceased.  The  check 
valve  had  seated  itself.  I  was  safe,  but  by  no  means 
out  of  the  scrape.  I  now  tried  the  inspirator  ;  joy 
to  my  weary  nerves,  it  "caught,"  and  I  soon  saw 
water  again  at  its  proper  level.  Now  all  this 
had  taken  up  some  three  to  five  minutes,  and  I  soon 
heard  my  son  loading  in  the  coal.  Looking  out  on 
to  the  wharf  I  noticed  three  teams  backing  up  to 
load  with  coal,  and  the  genial  countenance  of  Cap- 
tain H.,  the  coal  agent,  smiling  upon  me.  The  coal 
being  in,  I  started  up  my  fire  to  get  ready  for  the 
trip  up  the  river.  I  was  about  to  cast  off,  when, 
horror  upon  horror,  the  check  began  to  leak,  the 
steam  to  open  up  safety  valve  and  to  frighten  the 
teams  on  the  wharf.  What  should  I  do?  The  inspi- 
rator failed  hgain,  the  cracking  grew  louder,  and  the 
men  on  the  wharf  had  all  they  could  do  to  attend  to 
their  frightened  horses. 

Captain  H.  cried  out  at  the  top  of  his  voice,  "Can't 
you  move  ahead!  your  steam  is  frightening  the 
horses." 

"No,"  I  replied,  "not  just  at  present;  I  dare  not 
start."  The  horses  were  now  dancing  and  prancing 
about,  the  drivers  cursing  them,  and  my  son,  oh, 
my  son,  he  was  swearing  louder  and  more  eloquent- 
ly than  all  of  them  put  together.  One  driver,  an 
Irishman,  came  to  the  boat  side  and  yelled  out: 

"Madam,  won't  you  stop  that  steam  or  get  out  of 
this?" 

"No,"  I  replied,  "I  don't  leave  until  the  tide 
turns?"  He  turned  to  his  companion  and  I  heard 
him  say, "My  God, Bill, hear  that!    Whatshall  we  do?'' 

Well,  what  was  to  be  done?  I  now  had  an  extra 
complication  to  contend  with — my  son.  He  was  aft 
giving  me  orders  and  directions,  and  declaring  that 
we  would  be  blown  up.  When  I  told  him  I  thought 
we  would  be,  he  deserted  me  and  the  vessel  for 
assistance  on  shore  to  help  him  get  me  off  the  boat. 
He  thought  I  was  crazy. 


There  were  some  fifty  or  more  idlers  at  this  time 
on  the  wharf  who  had  become  interested  in  the  pro- 
ceedings. When  my  son  called  for  assistance,  say- 
ing tliat  the  boiler  of  the  launch  would  t.oon 
blow  up,  tlie  crowd  took  flight  and  made  one  grand 
rush  up  the  wharf,  with  the  frightened  teams  after 
them,  upsetting  wheelbarrow  loads  of  coal,  and 
spreading  consternation  in  every  direction.  This 
stirred  up  more  excitement,  and  soon  an  enginer 
from  somewhere  came  to  my  assistance,  followed  the 
course  I  had  previously  followed, and  left  me  tireless, 
stedinless,  exhausted,  but  still  aboard  shiji.  I  was 
so  mad  I  was  bound  to  conquer  or  be  blown  up 
To  conclude  the  story,  my  son  took  the  tender  and 
towed  me  back  to  our  mooring  after  the  most  ex- 
citing liour  of  niy  life.  I  still  have  that  worn  check- 
valve,  which  was  removed  the  following  day. 

The  incident  taught  me  more  than  any  volume. 
I  firmly  believe  the  old  saying  is  true  whicli  states 
that  the  hair  stands  on  end  when  a  j  eison  is  frigV-t- 
ened;  my  scalp  was  sore  for  days.  I  also  thought 
mj-  hair  w^ould  turn  white,  and  watched  daily  for  it 
to  do  so.  During  the  five  minutes  I  lived  a  lifetime. 
I  pictur>:d  myself  blown  into  fragments  and  my 
husband  so  far  away  receiving  the  news.  When  1 
left  the  boat  1  felt  sixty  years  of  age  instead  of 
thirty-one.  I  would  not  have  accepted  as  a  gift  the 
finest  yacht  afloat.  I  felt  my  engineering  days  were 
ended.  But,  Mr.  Editor,  the  fever  still  rages.  If 
you  consider  my  experience  any  value  to  your  read- 
ers, I  should  be  pleased  to  read  your  comments  on  it 
or  to  see  it  in  print.  'BtrxTERCUP.' 

[We  have  no  comments  to  add.  Anything  would 
be  tame  after  this.  We  had  a  small  experience  witii 
a  steam  launch  a  few  years  ago,  which  may  be  told  in 
a  few  words,  but,  we  fear,  not  so  spiritedly  as  our  cor- 
respondent. With  half  a  dozen  ladies  on  board 
(young,  of  course),  and  a  deckhand,  we  started  on  a 
trip  up  the  river.  Half  an  hour  out,  one  of  the  ladies 
gave  a  screech  and  declared  she  was  scalded.  Look- 
ing in  her  direction  we  saw  a  stream  of  water  about 
a  quarter  of  an  inch  in  diameter  .'quirting  from  some 
point  around  the  bottom  of  the  boiler.  Looking  fur- 
ther we  saw  that  it  came  from  the  feed-pipe  where 
it  entered  the  boiler.  The  pipe  fitter  had  made  a 
short  nipple  which  he  had  carelessly  just  entered  in 
the  boiler  and  forgotten  to  screw  home.  It  hung  by 
two  threads.  In  fact  we  could  see  the  end  of  it. 
Luckily  there  was  an  elbow  outside  the  check-valve 
where  the  pipe  made  a  turn,  and  calling  the  deck- 
hand we  made  him  put  liis  foot  against  the  elbow 
and  brace  for  all  he  was  worth,  while  we  ran  the 
boat  up  to  the  bank.  That  was  the  worst  quarter  of 
an  hour  we  ever  spent,  but  through  good  fortune  we 
upset  no  wheelbarrows  and  frightened  no  one  but 
ourselves.  We  did  swear  some  at  the  pipefitter, 
which  we  think  we  were  justified  in  doing. 

We  hope  for  our  own  and  our  readers"  sakes  that 
Buttercup  will  relate  further  experiences.  She  did 
the  right  things  at  the  right  time. — Eds.] 


CAPTAINS  AND  ENGINEERS. 

Editors  Engineer  : 

I  have  just  finished  reading  the  article  headed 
"  Breaking  the  Record  "  in  the  last  number  of  The 
Engineer.  Also  the  article  entitled  "  Credit  to 
Whom  Credit  is  Due "  embracing  a  set  of  resolu- 
tions presented  to  Captain  Henry  Parsell,  R.  N.  R., 
of  the  '  Celtic'  by  the  passengers  on  that  ship.  It 
seems  to  me  that  a  captain  who  accepts  such  a  com- 
pliment, and  takes,all  the  credit  to  himself  when  he 
is  fully  aware  that  he  is  entitled  to  only  a  very  small 
part  of  it,  and  knowing  that  he  is  appropriating  that 
which  belongs  equallj'  to  his  fellow  officers,  is  as  cul- 
pable as  the  passengers  who  signed  the  resolutions. 
If  I  could  get  possession  of  their  names  I  would  send 
them  each  a  copy  of  The  Engineer  of  Feb.  15,  with 
that  article  heavily  underlined.  Catering  to  the 
vanity  of  a  swelled  head  captain!  Any  captain  who 
would  accept  such  a  set  of  resolutions  must  have  not 
only  a  bump  of  vanity  but  a  bump  of  dishonest}'  as 
well,  most  abnormally  developed.  When,  oh  when, 
will  engineers  get  justice  ?  I  wonder  if  the  thought 
ever  suggests  itself  to  the  people  who  pre.sent  cap- 
tains with  gold  watches  and  sets  of  resolutions  how 
fast  the  ship  would  sail  if  the  engineer  should  find  it 
necessary  to  stop  the  engines  just  when  the  captain 
is  impressing  them  with  his  extraordinary  skill  and 
ability  to  forsee  and  provide  for  such  emergencies  ! 

No  engineer  has  ever  clahiied  that  theca]>tain  had 
no  part  in  fast  passages,  but  where  is  the  captain 
who  has  the  honesty  to  give  the  engineer  credit  for 
the  wonderful  achievement  of  fast  passages. 

Let  justice  be  done,  and  may  The  Engineer  con- 
tinue to  champion  the  cause  of  its  illustrious  name- 
sakes is  the  wish  of  A.  Krancke. 

New  York. 

[This  is  a  matter  in  which  we  are  all  interested, 
and,  considering  the  relative  risks  and  responsibili- 
ties involved,  the  engineers  are  fully  entitled  to 
recognition.  It  is  all  plain  sailing  for  the  deck  de- 
partment very  often,  and  with  a  clear  road  and  a 
fair  wind  the  captain  and  chief  officers  have  a  pic- 
nic, but  there  is  no  plain  sailing  down  below,  and 
there  are  never  any  picnics;  that  is  to  say,  none  of 
a  festive  nature.  There  are  some  when  the  high 
pressure  jiin  gets  reil  hot,  but  no  one  has  any  fun 
with  it.  This  wholesale  laudation  of  the  captain  as 
the  only  man  on  the  ship  is  a.tradition  of  the  sea, 
and  belongs  to  the  day  of  sail  vessels,  when  it  took 
seamanship  to  bring  a  ship  out  of  trouble.  But 
now,  when  captains  have  thousands  of  horse-power 
beneath  them,  lie  must  be  a  lubber  indeed  who  can- 
not bring  a  ship  safe  home.  Mr.  Krancke  has  our 
thanks  for  his  timely  protest. — Eps.J 
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A  LATE  PROTEST. 

Editors  Engineer: 

I  liave  been  a  subscriber  for  The  Engineer  for 
about  four  years,  and  think  it  the  best  paper  pub- 
lislied  of  its  kind.  For  the  last  two  years  some  one 
lias  made  a  great  mistake  in  misspellin};  the  name 
of  the  street.  Last  year  you  had  it  "  Ih'llrilc,"  now 
you  have  it  "  lielloine."  Please  address  future 
|)ai)ers  to  Bellevuo  Avenue.  The  letter-carriers  are 
finding  groat  fault  on  account  of  the  above. 

Detroit.  A.  W. 

[This  letter  is  published  for  the  benefit  of  all,  as  it 
accounts  for  some  complaints  of  non-receipt  of  the 
pai)er.  It  is  not  possible  for  us  to  know  the  proper 
spelling  of  all  streets,  and — as  noted  by  our  corres- 
pondent— the  authorities  kick. 

We  respectfully  request  all  to  note  the  above,  and 
also  not  to  wait  a  year  or  two  before  notifying  us. 
 • 

TURNING  CAST-IRON. 

Editors  Engineer: 

I  noticed  an  item  in  your  last  issue  on  finishing 
cast-iron  with  a  spring-tool.  I  thiidv  that  a  spring- 
tool  is  away  ahead  of  a  scraper  for  finishing  heavy 
work  that  cannot  be  filed,  s\ich  as  cylinder  heads, 
etc.  I  have  used  a  sharp  spring-tool  and  water  on 
this  class  of  work  for  years  with  satisfactory  results. 
I  know  there  are  plenty  of  men  that  will  laugh  at 
the  idea  of  using  water  on  cast-iron,  but  if  they  will 
try  it  on  the  next  heavy  job  they  get,  using  a  keen 
spring-tool,  I  think  they  will  be  well  pleased  with 
the  result.  F. 

New  York. 

LIFT  OF  SAFETY  VALVES. 

By  Charles  Sperry. 

R.  E.  B.,  Pa.,  asks:  "What  amount  of 
lift  must  be  given  a  safety  valve  3^  ins. 
(liam.,  having  a  seat  with  an  angle  of  -15°  to 
the  center  line  of  its  axis  and  a  depth  of  .OS", 
to  pi'oduce  an  area  of  opening  equal  to  that 
of  the  valve?" 

It  may  be  difficult  to  arrange  a  solution  of 
this  question  so  that  those  who  have  no 
knowledge  of  plane  trigonometry,  or  solving 
triangles,  will  perfectly  understand  the 
principles  of  the  calculations,  but  I  will  try 
to  make  it  as  plain  as  possible  and  find  the 
answer  by  simple  methods  and  figures,  so 


;j.5"  diani. 
Opening  11.1731"  mean  cir. 
3.6131'  diam. 


3.5"  diam. 
Area  e.cau'sq.  ins. 


that  all  can  perform  similar  problems  when 
desired,  which  is  one  of  the  best  qualities  of 
The  Engineer,  for  what  cannot  be  explained 
with  familiar  words  and  be  computed  by 
common  arithmetical  operations  is  not  of 
much  use  to  every  day  practical  men.  The 
full  size  outlined  section  of  a  valve  and  seat 
is  sufficient  for  our  purpose.  Decimals  below 
four  figures  are  dropped  from  the  results. 

The  diameter  of  the  valve  seat  opening,  or 
distance  a  a,  is  3.5  inches  and  we  first  find 
its  cross- sectional  area  by  multiplying  the 
square  of  the  diameter  by  .7854,  thus:  3.5  x 
3. 5 X. 7854  =  9.6211  square  inches.  Then  the 
question  is,  how  far  must  the  valve  rise  to 
allow  a  clear  opening  around  its  circumfer- 
ence, between  the  valve  and  seat,  of  9.6211 
square  inches  area?  It  is  evident  that  the 
area  of  this  opening  is  the  product  of  the 
distance  between  the  lower  corner  h  b 
of  the  valve  and  (with  the  given  angle 
of  valve  seat  and  a  high  lift)  the  upper 
corner  c  c  of  its  seat  multiplied  by  the 
mean  circumference  of  the  opening.  As 
it  is  necessary  to  know  the  radius 
or  diameter  of  the  corner  bh  of  the  valve, 
we  will  assume  it  to  be  the  same  as  that  of 
the  inner  corner  a  a  of  the  valve  seat, 
natnel}',  3.5  inches  diameter.  The  diameter 
of  the  upper  corner  of  the  valve  seat,  or  dis- 
tance c  c,  must  also  be  ascertained.  This 
we  can  do  by  addiny  twice  the  sine  of  the 
angle  (found  in  tables)  of  the  valve  seat, 
multiplied  by  the  width  of  the  seat  a  c,  to 
the  diameter  of  the  valve  seat  opening 
a  a.  Looking  in  a  table  of  natural  sines, 
we  find  that  the  sine  of  45°,  the  angle  of  the 
seat,  is  .7071,  hence:  2x  .7071  X .08  +  3.5 
=  3.6ril  inches  diameter  c  c.  Now  it  is 
plain  that  by  adding  togellier  the  circum- 
ference of  the  valve  at  b  b  and  the  circum- 


ference of  its  seat  at  c  c  and  dividing  tiicir 
sum  by  2,  will  give  us  the  mean  circumfer- 
ence of  the  opening  between  the  valve  and 
seat  at  d  d,  and  for  any  height  of  the  valve 
above  a  point  at  right  angles  lo  the  face 
and  corner  c  c  of  the  seat.  What  amounts 
to  the  .same  thing  with  less  figures,  is  to 
add  the  radii  together,  or  take  one-half  of 
the  two  diameters,  and  multiply  by  3.1416; 


therefore. 


US)  +  s.r.VM 


X  3.1416  =  11.1731  inch- 


es mean  circumference  of  the  opening  be- 
tween valv(!  and  seat.  If  now  we  divide  the 
area  required  for  tlie  opening  by  the  mean 
circumference,  the  quotient  will,  of  course, 
be  the  width  of  the  opening  or  distance  c  b, 
9 

which,  11  1731  =.861  of  an  inch.  Tliis  dis- 
tance from  c  to  b,  obviously  is  not  the  lift  of 
the  valve,  <and  we  must  now  proc(!ed  to  find 
out  what  the  lift  is  by  a  few  rules  of  trigonom- 
etry (but  don't  let  the  big  word  scare  you). 
It  can  be  seen,  hy  the  br-oken  lines  at  either 
side  of  the  diagram,  that  we  have  two  sides 
a  c  and  6  c  of  a  triangle  and  the  angle  a 
opposite  one  of  them,  and  it  is  required  to 
find  the  other  side  a  b,  the  length  of  which 
is  the  lift  of  the  valve.  The  side  a  c  is  the 
width  of  the  valve  seat,  .08  of  an  inch;  the 
other  known  side,  b  c,  we  have  found  to  be 
.861  of  an  inch,  and  the  angle,  a,  opposite 
this  side  is  45  degrees.  First  we  will  find 
the  other  angles,  b  and  c,  by  the  rule  that 
the  sines  of  the  angles  are  in  the  same  pro- 
portion to  each  other  that  the  sides 
opposite  these  angles  are  to  each  other. 
For  angle  b,  stated  in  simple  propor- 
tion, be  :  a  c  ::  sine  a  :  sine  b.  The  rule 
is  to  multiply  the  side  a  c  by  the  sine  of 
angle  a,  and  divide  the  product  by  the  side 
b  c;  the  quotient  will  be  the  sine  of  angle  b. 
Using  the  given  figures,  and  the  sine  of  an- 
gle a,  45°,  being  .7071,  we  have,  .08  x  .7071  = 
.056568,  and  .056568  -^  .861  =  .0657  =  sine 
of  angle  b.  In  our  table  of  sines  we  find 
that  the  angle  having  this  sine  is  3  degrees, 
46  minutes,  which,  therefore,  is  the  angle  b. 
As  there  are  1 80  degrees  in  a  triangle,  we 
obtain  the  angle  c  by  subtracting  the  sum 
of  the  other  two  angles,  a  and  b,  from  180°, 
thus:  45°  +  3°  46'  =  48°  46',  and  180°  — 48°  46' 
=  131°  14'=  the  angle  c.  The  sine  of  angle  c 
is  found  by  subtracting  its  number  of  de- 
grees from  180°,  and  taking  the  sine  of  the 
remainder  or  supplement  of  the  angle,  when 
180°  —  131°  14'  =  48°  46',  the  sine  of  which 
we  find  to  be  .752  is  also  the  sine  of  angle  c. 
Now  we  can  find  the  length  of  side  a  b  by 
multiplying  either  of  the  other  sides,  a  c  or 
b  c,  by  the  sine  of  angle  c,  and  dividing  the 
product  b}'  the  sine  of  the  angle  opposite 

, ,        -J     4.  1  7         a  c  X  sin 3  c 

the  side  taken,  as  a  c>   =  - 

.08  X  .752      „^  .„         ,     hey.  sine 
=  .91.vor a  b  = 


sine  h 
c     .861  X.752 


.0657        ■  sine  a  .7071 

=  .915  of  an  inch,  which  is  the  lift  of  the 
valve  when  the  opening  between  it  and  its 
seat  is  equal  in  ,area  to  that  through  the 
valve  seat. 


An  inventor  has  been  to  the  trouble  of 
reviving  the  old  I'egister  valve — a  disk 
with  radial  openings — for  use  as  a  steam 
valve.  More  than  35  years  ago  we  "  invent- 
ed "  this  ourselves,  and  various  other  per- 
sons have  invented  it  as  the  spirit  moved 
them.  Such  a  valve  is  of  no  utility,  for  the 
reason  that  the  velocity  of  the  surfaces  in 
contact  is  so  unequal  that  the  wear  is  un- 
equal, and  it  will  never  be  tight  in  use. 


Respecting  premonitions,  this  is  curious. 
Henry  J.  Raymond,  well-known  to  New 
Yorkers  as  editor  of  the  Daily  Times,  some 
3'ears  ago  always  dreaded  that  some  evil 
would  befall  him  in  his  fiftieth  year.  He 
could  never  explain  the  fear,  but  he  had  a 
premonition  that  he  would  never  see  the  end 
of  his  fiftieth  year.  He  died  at  the  age  of 
forty-nine  years  and  five  months. 

A  Supreme  Court  in  Califoi-nia,  has  decid- 
ed that  owners  of  buildings  are  common  car- 
riers of  passengers  in  their  elevators,  and 
are  responsible  for  any  accidents  to  persons. 


FACTS  AS  EVIDENCE. 

We  are  always  anxious  to  receive  facts  in 
relation  to  matt(!rs  connected  with  steam 
engineering.  -Mind,  we  say  facts.  There  is 
an  immense  dill'erence  between  facts  and 
theories.  Taking  one  fact  and  reasoning 
from  it  that  a  hundred  other  tilings  must  be 
tr'ni;,  leads  to  serious  (M'foi'.  The  number  of 
steam  (Migine  tests  that  have  been  made 
would  reach  way  up  into  the  thousands,  but 
how  few  of  them  are  of  pi'actical  value!  It 
is  a  job  well  nigh  impo.ssible  to  bring  all  the 
conditions  of  a  test  of  steam  engines  dow  n  to 
a  fair  level.  Ju.sticeto  one  may  lie  rank  in- 
justice to  another.  The  truth  is  that  we  are 
simply  trying  to  learn  something  about  the 
steam  engine,  but  in  tlie  majorit\'  of  te.sLs 
made  it  is  taken  for  granted  that  we  already 
know  a  great  many  things  al)out  it  which 
we  know  nothing  wortli  speaking  of. 

How  slow  a  process  it  is  to  get  at  the 
truth  is  veiy  clearly  shown  in  the  conti  o- 
ver.sy  about  the  economy  of  compounding 
locomotives.  Not  only  do  dillei-ent  men 
ai  rive  at  contrary  results  in  relation  to  this 
subject,  but  one  man  feels  obliged  to  revise 
his  opinions  at  frequent  intervals.  After  all, 
the  proper  test  of  a  steam  engine  u.sed  for  any 
purpose  whatever,  is  the  practical  test  of 
every-da\'  work.  What  is  wanted  is  a 
knowledge  of  what  it  costs  by  the  year  to 
operate  an  engine,  not  how  little  water  will 
be  used  in  a  snap  test  of  a  few  hours. 

A  good  many  things  entei-  into  the  ecst  of 
operating  an  engine.  And  those  things  that 
are  outside  the  (juestion  of  coal  consump- 
tion, or  the  water  used,  may  over-balance  a 
small  saving  in  these  respects.  But  a  short 
test — the  usual  test — takes  no  account  of 
these  things. 

What  may  be  called  the  staying  quality 
of  an  engine  may  be  a  verj' important  factor, 
as, for  example,  when  a  shut-down  will  cau.se 
serious  loss  and  inconvenience.  The  mere 
dollars  and  cents  cost  of  repairs  may  not 
amount  to  a  great  deal,  but  the  incidental 
delays  maj-  amount  to  a  serious  loss. 

Of  course  if  an  engine  is  seriou.sly  waste- 
ful of  steam,  a  short  test  will  make  this  fact 
manifest.  But  when  it  comes  down  to  the 
fine  percentages  of  the  expert,  such  tests  are 
clearly  unreliable. 

What  is  wanted  is  not  a  test  of  the  ex- 
pertness  of  the  expert,  but  a  test  of  the  val- 
uable qualities,  as  a  whole,  of  the  engine; 
such  a  test  must  come  through  the  experi- 
ence of  time. 


Nature  has  guarded  against  injury  to  the 
pneumogastric  nerve  with  exti-aordinar^" 
care.  On  either  side  of  the  windpipe,  where 
it  lies  exposed  in  the  neck,  is  a  tough,  fibrous 
sheath.  Within  this  sheath,  occupying  the 
part  nearest  the  front  of  the  body  are  the 
carotid  artery  and  jugular  vein  side  by  side. 
Behind  them  is  the  great  pneumog'astric 
nerve.  The  sheath  and  its  contents  are  well 
buried  under  the  external  muscles  of  the 
neck.  The  function  of  the  pneumogastric 
nerve  is  to  steady  the  heart's  action.  It  is 
like  the  governor  of  a  steam  engine.  The 
impulses  all  ti-avel  from  the  brain  to  the 
heart  through  this  nerve,  and  never  the  re- 
verse way.  Whenever  the  heait  begins  to 
beat  too  fast  the  pneumogastric  nerve  trans- 
mits the  orders  from  the  brain  to  "slow  up," 
and  the  heart  at  once  obeys.  Now,  it  has 
been  found  by  experiments  on  animals  that 
if  this  nerve  be  stimulated  by  an  electric 
shock  it  will  carry  such  a  sudden  and  violent 
impulse  to  the  heart  as  to  cause  that  organ 
to  stop  beating  altogether  for  the  moment. 
It  has  also  been  found  that  a  sudden  blow, 
or  anything  that  causes  the  nerve  to  be  sud- 
denly stretched,  will  have  the  same  effect  as 
an  electric  shock. 

Riveting  by  electricity  has  been  success- 
fully accomplished.  The  cold  rivet  is  placed 
in  the  hole,  and  when  heated  to  the  proper 
temperature  it  can  be  closed  by  any  of  the 
oriiinary  appai'atus  now  in  use.  The  heat- 
ing of  a  half-inch  rivet  of  two  or  three  inches 
in  length  takes  about  half  a  minute. 
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EGBERT  P.  WATSON.  JR. 

On  the  25111  of  February,  Egbert  P.  Wat- 
son, Jr.,  beloved  son  of  Eg'bert  P.  Watson 
and  Louisa  E.  Watson.  The  cause  of  death 
was  Bri^ht's  disease.  Friends  will  find 
further  details  in  the  next  issue. 


BOILER  DESIGNING.    NO.  1. 

By  De  Volson  Wood,  Professor  Engineer- 
ing-, Stevens  Institute. 
The  eng-ineer  seeks  to  reduce,  so  far  as 
possible,  the  solution  of  all  problems  to  defi- 
nite rules;  but,  in  many  cases,  experiment 
and  experience  onl}^  furnish  certain  limita- 
tions. 

A  marked  example  of  this  character  is 
furnished  in  the  designing-  of  a  steam  boiler. 
Theory  furnishes  more  definite  i-ules  for  de- 
termining the  thickness  of  the  plates  and  di- 
mensions of  the  rivets  than  it  does  the  proper 
size  of  the  heating  surfaces  and  the  water 
and  steam  spaces.  There  are  the  parts  per- 
taining to  the  strength  with  which  theory 
treats  only  imperfectly — such  as  the 
strength  of  flat  plates  subjected  to  an  as- 
sumed normal  pressure,  stay  bolts  and 
sta^'ed  surfaces. 

Suppose  it  be  required  to  design  a  boiler 
that  will  supply  steam  for  a  100  horse- power 
engine.  The  first  thing  to  be  determined 
will  be  the  quantity  of  steam  required — that 
is,  the  number  of  pounds  of  steam  required 
per  horse-power  per  hour.  To  determine 
this  theoretically  the  steam  pressure  to  be 
used  must  be  known,  the  cut  off ,  the  clear- 
ance, the  back  pressure,  and  the  probable 
per  cent,  of  steam  condensed  in  the  cylinder. 
It  IS  found  from  the  principles  of  thermody- 
namics that  if  a  pound  of  steam  worked  in  a 
c^^inder,  beginning  with  100  pounds  press- 
ure per  square  inch,  ratio  of  expansion  ten, 
there  being  no  clearance  nor  condensation, 
and  a  back  pressure  of  seventeen  pounds  per 
inch,  that  a  pound  of  steam  Avould  do  about 
123,000  foot  pounds  of  work,  and  allowing 
for  all  the  wastes  above  named  we  may  as- 
sume that  it  will  do  about  half  this  amount, 
or  61,500  foot  pounds.  If  this  pound  worked 
for  an  hour,  then  for  each  minute  it  will  do 
J^th  of  this  amount,  or  1025  foot  pounds. 
A  horse-power  is  equivalent  to  33,000  foot 
pounds  of  work  per  minute,  hence  it 
will  require  33,000  -f-  1,025  =  32  pounds 
of  steam  per  horse-power  per  hour. 
<rhis  analysis  indicates  how  a  designer  maj^ 
proceed  arithmetically",  but  in  practice  it  is 
not  necessary  to  go  through  with  this  cdm- 
putation,  for  it  is  known  by  actual  experi- 
ments that  in  the  best  condensing  engines 
a  horse-power  is  developed  by'  16  pounds  of 
steam  used  in  the  cylinder  per  indicated 
horse-power  per  hour  (and  a  few  cases  are 
cited  where  a  less  amount  has  been  requir- 
ed), and  good  non-condensing  engines  re- 
quire from  30  to  45  pounds  of  steam  per 
indicated  horse-power  per  hour. 

Assuming,  then,  that  32  pounds  per  horse- 
power are  required,  it  will  be  necessaiy,  in 
this  example,  to  generate  3,200  pounds  per 
houi- — a  considerable  amount,  being  about 
H  tons  of  water  per  hour.  This  would  en- 
able us  to  determine  the  steam  and  water 
capacities  of  the  boiler,  if  it  were  known 
what  space  should  be  allowed  per  cubic  foot 
of  water  evaporated.  Thei'e  is  no  theoreti- 
cal way  of  determining  this.  Mr.  Robert 
Armstrong,  an  English  authority  of  some 
years  ago,  allowed  27  cubic  feet  of  boiler  ca- 
pacity per  cubic  foot  of  water  evaporated. 
This  is  equivalent  to  multiplying-  the  pounds 
of  water  evaporated  hy  0.13,  nearly;  but  as 
the  rule  is  arbitrary  we  will  use  0.4.  This 
would  give,  in  our  example,  3,200x0  4= 
1,280  cubic  feet,  so  that  when  the  length  of 
the  boiler  is  given  the  diameter  may  be 
found.  If  the  length  be  10  feet,  the  dnnn- 
eter  would  be  about  64  feet.  Armstrong- 
would  divide  this  space  equally'  between  the 
steam  and  water,  while  Bourne  would  give 
three-quarters  of  the  boiler  room  to  the 
wafter  and  one-quarter  to  the  steam.  If  the 
water  could  be  supplied  so  as  to  come  prop- 


erly in  contact  with  the  heating  surface, 
and  the  steam  taken  in  a  steady  stream,  but 
little  boiler  capacity,  comparativel.v,  would 
be  required;  and  these  conditions  have  been 
somewhat  realized  in  certain  coil  boilers. 
Large  boilers  may  serve  as  a  storage  for 
steam,  so  that  as  steam  is  taken  away  intei'- 
mitlently  the  variation  of  pressure  will  be 
small,  but  steam  cannot  be  raised  in  them 
so  quickly  as  in  a  small  boiler.  If  large, 
the  first  cost  will  be  quarter,  and  if  too 
small,  although  the  first  cost  will  be  less, 
there  may  be  a  loss  in  its  use,  as  it  may  be 
necessary  to  force  it  continually,  producing 
a  waste  of  fuel.  There  is  no  definite  rule 
for  determining-  the  boiler  room,  and  in  our 
example  vve  will  let  it  be  determined  chiefly 
by  the  required  amount  of  heating  surface. 

The  area  of  the  grate  is,  in  some  respects, 
a  controlling  element — at  least,  it  may  be 
made  the  element  of  reference.  Its  correct 
size  will  depend  upon  the  amount  of  coal  to 
be  burned,  and  the  amount  that  can  be 
burned  per  square  foot  of  grate.  The  nec- 
essary amount  to  be  burned  per  hour  can- 
not be  determined  exactly  beforehand.  The 
heat  units  developed  by  the  complete  com- 
bustion, if  pure  carbon,  is  14,500,  as  deter- 
mined by  experiment,  but  commercial  coal 
does  not  contain  .  nearly  so  much  heat, 
11,000  heat  units  being  nearer  the  correct 
value;  and  if  our  boiler  utilizes  0.8  of  the 
the  heat  of  the  coal,  then  8,800  heat  units 
will  be  available  for  producing  steam.  But 
the  experiments  of  Regnault  showed  that  it 
required  966  heat  units  to  evaporate  one 
pound  of  steam  at  212°  F.,  when  the  feed 
water  was  212°  F.;  hence,  one  pound 
of  our  coal  will  evaporate  8,800-^066  =  9.1 
pounds  of  water,  the  feed  water  and 
the  steam  being  at  212°.  As  tl.e  press- 
ure in  our  boiler  is  to  be  100  pounds 
gauge,  the  temperature  will  be  338°  F.,  and 
and  if  the  feed  water  be  at  10t°  F., 
the  evaporation  per  pound  of  our  coal 
under  actual  conditions  will  evaporate  '.M-^ 
1.1 5  =  7.9  pounds,  and  as  3,200  pounds  are 
required  per  hour,  the  coal  required  pei- liour 
will  be  3,200-f-7.9  =  405  pounds.  We  omit  the 
fractions  in  the  larger  numbers,  as  they  a  re 
of  small  importance  in  this  case.  According- 
to  this  result,  there  will  be  required  a  little 
over  4  pounds  of  coal  per  horse-power  pei- 
hour.  With  better  coal,  higher  initial 
pressures,  the  best  condensing  engines 
develop  a  horse-power  with  less  than 
two  pounds  of  coal  per  horse  power  per  hour, 
and  if  these  conditions  should  obtain  in  our  de- 
sign we  would  reduce  the  number;  but  for  the 
conditions  we  have  assumed,  we  will  retain 
our  result,  405  pounds.  The  amount  of  coal 
which  can  be  burned  on  a  square  foot 
of  grate  depends  lai'gely  upon  the 
draught' 

(7b  he  continued.) 


EFFICIENCY  OF  ENGINES. 

All  forms  of  steam  engines  have  been 
made.  Given,  a  sliding,  rotating,  oscillating, 
vibrating,  or  any  other  piston  in  a  closed 
chamber,  and  it  will  move  by  steam  if 
sufficient  pressure  is  applied;  but  no  type 
of  engine  has  shown  the  efficiency  or  powei' 
developed  for  a  given  weight  of  steam,  tlmt 
the  recipi'ocating-  piston  (horizontal  or  ver- 
tical), transferring  its  power  thi'ough  a  con- 
necting rod  on  to  a  crank,  has.  That  is  why 
they  are  so  universally  used.  The  whole 
question  of  the  value  of  any  given  type  of 
engine  is  settled,  so  far  as  economy  is  con- 
cerned, by  its  efficiency,  and  tliis  being  de- 
termined, no  other  has  weight.  Persons  who 
do  not  bear  this  in  mind  are  forever  invent- 
ing various  ingenious  forms  of  steam 
machines  with  sliding  partitions,  curious 
valves,  and  dodge  around-it  steam  ports, 
thinking  that  these,  in  some  mysterious  way, 
will  make  up  for  loss  of  efficiency.  They 
will  not,  for  efficiency  depends  upon  the  laws 
of  motion  and  upon  the  mechanical  arrange- 
ment of  parts  secondarily.  Steam  has  found 
this  out  and  will  do  more  work  for  less  money 
upon  a  reciprocating  piston  and  a  cranlv  than 
in  any  other  form  of  engine  yet  known. 
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HOKACJK  SeK. 

Horace  See  was  born  in  Pliiladelpliia, 
Jul}^  IG,  18:55.  He  is  the  son  of  R.  Colliomi 
See,  who  was  senior  uicniber  of  the  silk  im- 
porting- houses  of  See  &  Reining-ton,  and  See 
Brothers  of  Philadelphia.  Horace  See  re- 
ceived a  classical  education  in  the  10pisco[)al 
Academy  and  the  academy  of  H.  1^.  Greg- 
ory of  Philadelphia,  and  served  a  r-(!g-u]ar 
apprenticeship  of  foui'  years  with  I.  P.  Mor- 
r'is  &  Co.,  of  Philadelpliia,  the  early  part  of 
it  being  spent  in  the  machine  shop  and  Ihe 
latter  part  in  the  di'awing  room.  After  the 
completion  of  this  appr-enticeship  Mi'.  See 
engaged  with  Messis.  Neafie  &  Levy,  of 
Philadelphia,  lirst  as  chief  di-aughtsman,  and 
latterly  as  superintending-  engineei'.  'J'his 
was  dur'ing-  the  ti'ansition  i)eriod,  when  wood 
was  giving-  way  to  iron,  and  the  jet  condens- 
er to  the  surface  condenser.  The  'Saxon' 
and  'Norman'  of  the  Winsor  Line,  'Libertij' 
of  the  Havana  L,h\c,  the' Pont  iac,'  U.S.  N., 
and  others  used  as  transports,  etc.,  during 
the  war,  also  the  ' Nuevitas,'  'Oriental,'  tug- 
'Cliarles  Pearson'  and  others,  the  hulls  of 
which  were  of  iron  and  built  as  well  as 
eng-ined  by  Messrs.  Neafie  &  Levy,  all  came 
under  Mr-.  See's  charge.  Mr.  See  then  en- 
gaged with  the  National  Iron  Armor  and 
Shipbuilding-  Co.,  of  Camden,  N.  J.,  first  as 
assistant  supei-intendent  and  latterly  as 
superintendent.  Dui-ing-  this  period  the 
U.  S.  monitor  'Koko,'  Ss.  'Pioneer,' 
'Sheridan,'  etc.,  were  built  and  engined. 
In  1868  Mr.  See  was  engaged  with  Mr. 
Geo.  W.  Snj^der,  of  Pottsville,  Pa.  as  engi- 
neer and  assistant  superintendent,  design- 
ing- and  constructing  the  machuiery  for 
the  Lehig-h  and  Sus([uehanna  planes 
at  Wilkesbarre,  Penn.,  and  the  hoisting  and 
pumping-  machinery  for  prominent  mines  in 
the  anthracite  coal  regions  ;  the  valve  gear 
of  the  Bull  pumping-  engine  now  extensively 
used  in  those  regions  being- Mr.  See's  design. 
Mr.  See  in  1871  connected  himself  with 
Messrs.  Cramp  &  Sons,  of  Philadelphia  ,  as 
cliief  draughtsman  when  that  concern  began 
building-  iron  vessels  and  their  eng-ines,  the 
first  vessel  being-  the  '  George  W.  Clyde ' 
which  was  fitted  with  the  first  really  suc- 
cessful compound  engine  built  in  this  coun- 
tvy,  and  is  to  day  running  in  fairly  good  con- 
dition. The  steamers  ' Pennsijlvania,'  'Ohio,' 
'  Indiana  '  and  '  Illinois,'  of  the  Ameri- 
can Line,  succeeded  this  vessel.  In  the  de- 
sign of  this  work  and  what  followed,  Mr. 
See  took  a  prominent  part,  and  in  1878  ac- 
cepted the  position  of  superintendent  engi- 
neer, when  his  lield  of  operations  expanded 
and  the  consti'uction  of  the  machinery  in  the 
shops  and  its  erection  in  the  vessels  came 
under  his  supervisioH,  in  addition  to  the  origi- 
nal conception  and  desig-n  of  the  work. 
From  this  time  a  great  variety  of  work  was 
turned  out,  including-  merchant-  vessels, 
cruisers,  yachts,  excui-sion  steamers,  ferry 
and  tug-boats,  propelled  either  by  paddle 
wheels,  sing-le  or  twin  screw  propellers. 
These  comprised  sing-le,  double,  and  triple- 
expansion  eng-ines,  of  the  vertical,  horizon- 
tal, diagonal  and  oscillating-  types,  having 
one,  two,  three  and  four  cranks.  Some  with 
and  some  without  steam  jackets,  and  us- 
ing puppet,  gridiron,  plain  slide,  and  piston 
valves,  with  Stephenson,  Stevens,  Corliss, 
Meyer,  and  Marshall  valve  gears. 

The  machinery  of  the  following-  vessels  was 
designed  and  (with  the  exception  of  a  few 
now  being-  completed)  superintended  by 
Horace  See  : 

Yachts  '  Atalanla,'  '  Corsair, '  Strange)- ' 
and  'Peerless;'  Ss.  'Chalmette,'  'El  lilar,' 
'El  Monte'  and  class  of  the  Morgan  line ; 
'Queen  of  the  Pacific,'  Ss.  Co.;  'Mari- 
posa' and  'Alameda,'  Sandwich  Island  line; 
the  'Tacoma,'  'San  Pedro,'  and  'San  Pablo' 
of  the  Central  R.  R.  Co.;  the  'H.  F.  Dimock,' 
'Herman  Winter'  and  'H.  M.  Whitney,' 
Metropolitan  Line;  the  'Caracas,'  'Valen- 
cia,' 'Philadelphia'  and  '  Venezuela,'  of  the 
Red  D.  Line  ;  the  'Muscotte  '  i\ud' Olivette,' 
of  the  Plant  Line;  the  'Cherokee,'  'Seminole' 
md  '  Iro(piois,'  Clyde's  Line,  New  York; 


the  'Monmouth;  of  the  N.  J.  C.  R.  R.  Co., 
and  also  the  U.  S.  N.  cruisers  ' I'hiladel- 
jthia,'  and  'Netuark;'  gunhoixis'  Vorkfoton,' 
'  Concord  '  and  'Bennington  ;'  and  dynamite 
ci-uiser '  Vesuvius.' 

Many  improvements  were  introduced  by 
him,  Mr.  See,  one  of  the  leading  being  the  fit- 
ting up  of  the  crank-shaft,  perfecting-  its  bear- 
ings in  the  sho|),  and  their  alignmiuit  in  the 
vessel,  'i'iiis  met  hod  has  done  much  to  im- 
prove the  working  of  tiie  engiiK.',  as  well  as 
to  i-educe  tlie  amount  of  wear  and  minimize 
the  risk  of  breakage.  The  engines  with 
shafts  lifted  in  this  wa^'  ar-e  in  condition 
to  run  without  giving  ti'oul)le  from  this 
soiu-ce,  although  driven  at  theii-  utmost 
speed,  during  the  lirst  trial  of  the  engines  or 
voyage  of  the  vessel.  The  manner  of  doing 
this  was  presented  by  him  in  a  papei- before 
the  American  Society  of  Mechanical  Kn- 
gineers,  and  the  metliod  and  tools  employed 
are  covered  by  patents  in  this  country. 

Mr.  See  at  an  early  pei  iod  advocated  the 
employment  of  the  ti-iple-expansion  engine, 
presenting  a  j)aper  on  this  subject  before  tlie 
Kngineers'  Club  of  Philadelphia,  in  June, 
18S4,  where  he  showed  the  economy  of  this 
t^ype  of  engine  and  the  necessity  for  limiting- 
the  range  of  expansion  and  temperature  in 
each  cylinder  of  a  steam  engine  during  one 
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stroke.  He  also  took  the  ground  that  the 
steam  jacket  was  not  a  necessity-  in  an  en- 
gine with  a  moderate  revolution  speed,  and 
that  if  the  same  amount  of  steam  was  used 
in  the  first  cylinder  instead  of  in  the  jacket 
the  same  economy  wovdd  follow,  together 
with  the  elimination  of  a  costly  and  trappy- 
device. 

In  the  engines  of  the  L'^nited  States  Navy- 
cruiser  'Baltimore,'  Mr.  See  recommended 
several  changes,  a  prominent  one  being-  an 
adjustable  shoe  on  the  under  side  of  the  main 
pistons  to  take  the  weight,  and  leave  the 
packing  rings  the  duty  of  preventmg  the 
passage  of  steam  past  the  pistons.  The  per- 
formance of  tiiis  piston  has  been  eminently 
satisfactory. 

Horace  See  is  a  practitioner  in  the  broad- 
est sense  of  the  word,  takingthe  engine  fi-om 
its  inception  to  its  final  trial;  exact  in  every- 
thing that  i^ertains  to  the  work  under  his 
supervision;  bestowing  careful  thought  on 
what  he  has  in  hand  before  making  a  begin- 
ning, so  that  the  finished  article  differs  but 
little  from  the  original  design. 

Mr.  See  was  instrumental  in  having  the 
U.  S.  Boa  I'd  of  Supervising  Inspectors  make 
the  spring-  loaded  safety  valve  allowable  on 
merchant  vessels  without  the  additional  em- 
ployment of  the  lever  valve:  also  in  having 
the  present  rules  for  the  corrugated  boiler 
fmnace  adopted,  as  well  as  preparing  the 


rules  now  in  use  for  the  staying  of  boilers. 
Mr.  See  is  ex-president  of  tiie  American  So- 
ciety of  Mechanical  Engineers,  fellow  of  the 
American  Society  for  the  Advancement  of 
Science,  member  of  the  Franklin  Institute, 
associate  meinber  of  the  V.  S.  Naval  In.sti- 
tute  and  also  a  member  of  the  Engineers' 
Club  of  Philadelpliia  and  tlie  Engineers' 
(Jlub  of  New  York.  He  i-(.'signed  his  posi- 
tion with  Messrs.  (Jramp  in  August  last, 
ISSO,  and  is  now  locat<'d  in  this  city  as  Con- 
sulting and  Su|)erititending  Engineer,  occu- 
pying the  position  of  Consultnig  Engineer  of 
tlie  (Jhesapeake  Dry  J)ock  and  Consti-uction 
(Jompany  at  Newport  News,  Superinten- 
dent Engine<!r  of  the  Morgan  Line,  and 
Consulting  Engineer  for  otiier  parties. 
■  •  -•-  •  — - 

EXIT  MANUAL  TRAINING  SCHOOL. 

CoNslDKltAiii.E  ccMimit-nt  has  ljt.'<  ii  cau.sed 
lately  by  tlie  decision  of  the  school  board  of 
one  of  our  large  cities  to  stop  the  practice  of 
re(iuir  ing  school  children  to  devote  a  portion 
of  their  time  to  what  is  known  as  industrial 
education.  There  was  great  agitation  a  few 
yeais  ago  in  favor  of  this  industiial  educa- 
tion, and  the  impression  nas  sedulously  cir- 
culated that  the  woi  kshop  was  getting  ob- 
solete as  a  place  foi-  impai  ting  mechanical 
training,  and  that  itmustsoon  give  place  to 
tlie  school  and  the  college.  Under  the  in- 
fluence of  this  sentiment  changes  were  made 
in  educational  establishments  to  render  them 
training  schools  for  trades.  The  minds  of 
children  were  diverted  from  the  lowly  pur- 
suit of  the  three  R's  by  pei-iodical  calls  to 
play  at  workshop  in  some  dingy  cellar  or 
littered  workroom,  and  students  of  higher 
degree  were  deluded  into  the  belief  that  by 
deserting  their  books  for  an  lioiir  daily  to 
t  rifle  with  lathes  and  planei's  that  they  would 
acquir-e  an  engineering  training  that  would 
commend  them  as  leaders  in  industrial  pur- 
suits. It  is  doubtful  if  the  children  or  those 
of  more  advanced  years  have  profited  any  by 
the  would-be  training,  and  the  woi  kshop  still 
continues  to  send  out  the  men  who  become 
foremen,  managers,  and  proprietoi-s  of 
manufacturing  establishments. 

AVhat  the  friends  and  advocates  of  an  im- 
proved system  of  industrial  education  ought 
to  do,  is  to  provide  means  whereby  tlie  work- 
man may  acquire  scientific  knowledge  relat- 
ing to  his  bu.siness.  The  tendency  of  the 
system  of  highpr  industrial  education  that 
has  been  carefully  fostered  for  several  years 
is  to  turn  out  scientific  experts  with  no  prac- 
tical knowledge.  Men  with  this  one-sided 
training-  are  of  less  value  to  themselves  and 
to  the  country  than  the  common  workman 
who  has  the  practical  training,  pure  and 
simple. 

If  there  were  more  good  evening  indus- 
trial schools  where  young,  ambitious  work- 
men could  acquire  training  in  the  science  of 
their  business,  it  would  confer  great  benelits 
upon  our  working  community,  and  upon  the 
prosperty  of  the  country  at  large. 

Amicus. 

A  Newark  subscriber  wishes  us  to  ex- 
plain this  paragraph  in  the  last  issue: 

''It  has  long  been  known  to  every  sea-going  en- 
gineer who  understands  liis  busines.s,  that  the  most 
economical  vacuum  is  not  measured  by  the  greatest 
nunil)er  of  inches  of  n  fcurj-.  A  high  vacuum 
means  cold  feed-water,  and  a  rise  of  a  few  degrees 
in  the  temiterature  wiU  often  much  more  than  com- 
pensate for  tlie  jiower  assumed  to  be  lost.  Thus,  for 
instance,  a  condenser  temperature  of  100  deg.  cor- 
responds to  a  pressure  of  less  than  one  poimd  per 
square  inch,"  etc. 

High  vacuum  requires  a  great  deal  of  con- 
densing water,  which  is,  therefore,  not  so 
hot  to  feed  to  the  boiler  as  where  less  water 
is  used  to  condense  the  exhaust.  "Pressure 
in  the  condenser"  means  pressure  above  a 
perfect  vacuum,  which  is  29.4  pounds  or 
inches.  If  there  is  only  26'  vacuum  in  the 
condenser,  there  is  a  pressure  in  it  equal  to 
4.4  pounds  as  compared  with  absolute 
vacuum. 


A  MAN  is  happiest  wlien  he  can  forget  all 
the  mean  things  he  knows  about  himself. — 
I'roy  Press. 
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FofBiflD  and  Domegliic  Tirade  LitBi'atui'B. 

'  ENLISTING  IN  THE  NAVY. 

"Nearly  every  boy  who  enlists  in  the  navy 
does  so,  not  because  he  wants  to  become  a 
sailor  particularly,  but  because  he  has  a 
hankering-  to  see  foreig'n  lands.  He  has 
read  all  soi'ts  of  stories  about  the  wonderful 
things  to  be  seen  in  other  countries  than  his 
own,  and  his  youthful  mind  is  fired  with  the 
ambition  to  look  upon  all  these  thing-s  him- 
self. After  two  or  three  years'  service,  all 
the  gloss  and  newness  having  worn  oif,  he 
repents.  Work  before  the  mast  is  not  like 
traveling  with  plenty  of  money.  When  the 
boy  finds  upon  reaching  a  foreign  port  that 
he  is  allowed  just  so  many  hours  a  day  on 
shore,  and  that  there  is  very  little  to  be 
seen  hy  one  who  has  not  learned  where  to 
look  and  who  has  not  the  money  to  acquire 
such  information,  then  he  feels  that  possibly 
there  isn't  so  much  fun  in  that  sort  of  travel 
as  he  had  expected. 

"For  the  first  yea,r  or  two  the  mere  knowl- 
edge that  he  is  seeing  different  countries 
satisfies  his  mind,  but  after  that  he  wishes 
that  the  period  of  enlistment  was  not  quite 
so  long  and  that  the  ship  would  turn  her 
prow  homeward.  All  of  them  get  to  think 
after  a  while  that  there  is  no  place  like 
home.  Perhaps  as  important  a  featui-e  in 
bringing  about  this  result  as  any  other  is 
the  w^ay  in  which  he  obtains  his  sleep  on 
board  the  ship.  It  is  quite  a  different  thing 
from  what  he  has  been  accustomed  to  on 
shore.  The  sailor  has  to  get  up  in  the  mid- 
dle of  his  sleep  in  the  dead  of  night  and  take 
his  turn  on  duty,  no  matter  how  tired  he 
ma,y  be.  He  never  has  one  hmg,  unbroken 
rest,  as  on  shore,  but  must  take  his  sleep  b}^ 
snatches.  Almost  the  first  thing  that  one 
hears  from  the  sailor  when  he  learns  that 
the  ship  is  going  home  is  :  '  Oh,  I'll  be  glad 
when  I  get  home  and  have  my  nights  in 
again.  Then  I'll  be  able  to  stay  indooi's  all 
night  and  have  a  good,  solid  sleep.'  That  is 
it.  His  '  nights  in'  are  what  he  cares  more 
about  than  an^^tliing  else.  On  shipboard 
it  is  alwaj's  'nights  in  and  out.' 

"As  a  rule  a  naval  apprentice  will  not  re- 
enlist  right  awa}^  after  his  first  term  of  ser- 
vice. A  good  msbny  will  come  on  shore  and 
stay  there  for  five  or  six  years,  when  a 
hankering  for  the  s«a  will  come  over  them, 
and  they  will  turn  out  for  enlistment  again. 
If  they  enlist  twice  they  are  prettj^  sure  to 
stick  to  it,  and  then  they  become  'shellbacks.' 
A  good  manj'  officers  of  the  navy  think  that 
it  is  a  very  good  thing  that  the  apprentices 
don't  re-enlist.  They  argue  this  way:  The 
best  possible  use  to  which  our  navy  can  be 
put  during  times  of  peace  is  to  make  it  a 
training  school  for  young  men.  During 
their  five  years  of  service  the  apprentices 
learn  practically  all  that  it  is  necessaiy  to 
know  of  the  work  in  the  navy,  both  practical 
and  theoretical,  and  they  will  never  forget 
it.  Now,  there  are  only  a  certain  number 
that  can  be  taken,  and  if  the  same  ones  re- 
mained in  the  navy  all  the  time  there  would 
be  no  room  for  newcomers.  As  it  is  at 
present,  the  old  ones  go  out  and  new  ones 
come  in,  and  in  that  way  a  large  number  of 
experienced  seamen  come  into  being  who  will 
be  of  the  utmost  service  to  the  nation  in  case 
of  emergency.  There  is  no  question  about 
it  that  the  young  man  who  has  served  his  ap- 
prenticeship, and  who  has  left  the  nav,y  be- 
cause he  has  seen  all  that  can  be  seen  in  times 
of  peace,  will  be  the  first  to  turn  up  for  war. 
Boys  of  good  character,  who  have  no  pliysi- 
cal  defect  and  who  can  read  and  write  fairly 
well,  are  admitted  into  the  American  navy 
between  tlie  ages  of  fourteen  and  eighteen 
years.  Between  fourteen  and  fifteen  years 
a  boy  must  measure  4  feet  9  inches  in  height 
and  weigh  not  less  than  TO  pounds;  between 
fifteen  and  sixteen  years,  4  feet  11  inches 
and  80  pounds  ;  between  sixteen  and  seven- 
teen years,  5  feet  1  inch  and  90  pounds,  and 
between  seventeen  and  eighteen  years,  5 
feet  2  inches  and  100  pounds.  They  must 
serve  till  the  age  of  twenty- one  as  bo3''s  or 
junior  seamen,  and  after  that  age  they  i^ank 


as  seamen  or  petty  officers.  They  are  now 
allowed  a  sum  of  $45  for  outfit,  a  fact  wliich 
considerably  enhances  the  advantages  of  the 
service.  To  discover  the  exact  number  of 
petty  officers  on  board  a  fully-equipped  ship 
is  a  puzzling  affair;  but,  at  all  events,  the 
number  of  these  minor  prizes  is  encourag- 
ingly large,  while  still  higher  up,  as  the 
final  goal  of  the  common  sailor's  aspirations, 
are  the  four  warrant  ollicerships — held  by 
the  boatswain,  the  carpenter,  tiie  gunner, 
and  the  sailmaker — whose  pay  and  i)rivi- 
leges,  mark  it  well,  are  the  same  as  those  of 
the  junior  officers. 

The  pay  of  boys  enlisted  as  third-cla.ss  ap- 
prentices is  $9  a  month;  tlie  next  promoliion, 
to  second-class,  brings  $10 ;  the  next,  to 
first-class  apprentice,  $1 1  a  month.  Further 
on  we  have  second-class  seamen  apprentices, 
with  $19  a  month,  followed  by  first-class 
seamen  apprentices,  with  $24  a  month.  Tlie 
latter  two  grades  correspond  respectively  to 
ordinary  seamen,  and  able  seamen  or  simply 
seamen,  whose  pay  is  also  $19  and  $24.  We 
can  thus  see  that  a  first-class  seaman,  ap- 
prentice, or  a  seaman,  receives  $288  a  year, 
which  is  $128  in  excess  of  the  liighest  paid 
to  a  first-class  seaman  in  the  British  service. 
There  is,  besides,  the  daily  ration  of  30 
cents,  which  runs  through  the  ship  from  the 
apprentice  to  the  commander,  for,  strange 
as  it  may  appear.  Uncle  Sam  distributes  just 
the  same  qualitj^  of  loaf  to  the  officer  as  to 
the  apprentice,  and  that,  too,  only  when  on 
sea  duty.  There  are  no  other  allowances 
made  to  the  officers  whatsoever;  they  hare 
to  furnish  all  their  own  mess  equipments 
and  everj'thing  else,  and  all  their  entertain- 
ing— often  a  heavy  item  in  their  expenses — 
lias  to  be  done  by  private  money. 

Any  ordinary  boy,  then,  who  joins  the 
American  Navy,  has  it  in  his  power  to  be- 
come some  day  a  warrant  officer,  wear  a 
handsome  uniform,  and  draw  substantial 
pay  and  rations  while  visiting  the  four  quar- 
ters of  the  globe  in  the  service  of  his  coun- 
try, and,  of  course,  fighting  her  battles  if 
need  should  arise.  Suppose  he  does  not  at- 
tain to  warrant  rank;  there  is  still  the  mid- 
dle grade  of  the  petty  officer,  who  receives 
from  $27  to  $70  a  month,  and  can  retire  with 
a  pension  after  thirty  years'  service. — N.  Y. 
Times. 


ELASTICITY. 

Nearly  all  solids,  and  certainly  all  metals, 
are  elastic  up  to  a  certain  point,  that  is  to 
sa,y,  until  a  certain  stress  is  brought  to  bear, 
after  which  they  either  become  ductile  or 
break. 

The  elasticity  of  solids  is  in  two  directions 
— elasticity  under  extension,  and  elasticity 
under  compression.  Liquids  and  gases  have 
only  elasticity  under  compression. 

The  vital  difference  between  the  elastic 
force  of  solid  bodies  and  the  elastic  force  of 
fluids  may  be  expressed  thus:  Fluids  pos- 
sess elasticity  of  bulk;  solids,  elasticit}'  of 
form. 

When  the  elastic  force  of  steam  drives  a 
piston,  the  force  is  due  to  the  effort  of  the 
steam  to  occupy  a  larger  space,  the  steam 
having,  so  to  speak,  no  partiality  in  the  mat- 
ter, so  that  whether  the  cover  is  blown  off, 
the  sides  of  the  cylinder  split,  or  the  piston 
moves,  it  makes  no  difference  to  the  steam. 

Increased  bulk  in  anj^  direction,  or  by  any 
means  will  alone  satisf}^  the  expansive 
energy  of  steam  or  other  elastic  fluid. 

Gases  are  said  to  liave  the  property  of 
"  indefinite  expansion,"  which  comes  to  the 
same  thing  as  saying  that  you  cannot  re- 
duce the  elastic  force  to  zero,  no  matter  liow 
much  space  you  give  it. 

The  pressure  which  a  gas  exei'ts  upon  the 
sides  of  a  vessel  containing  it  can  be  ac- 
counted for  by  supposing  the  molecules  of 
the  gas  to  be  perpetualh'^  in  motion,  flying 
about  and  colliding  with  each  other,  and  can- 
nonading against  the  sides  of  the  vessel  and 
rebounding  again. 

The  velocity  with  which  the  molecules  are 
flying  about  in  all  directions  becomes  a  mat- 
ter of  calculation. 


A  velocity  of  1,G00  ft.  per  second  in  the 
particles  of  oxygen  and  nitrogen,  wliich  con- 
stitute the  atmosphere,  is  sufficient  to  ac- 
count for  the  ordinary  atmosplieric  pressure 
of  14.7  lbs.  per  square  inch. 

A  velocity  of  2,500  ft.  per  second  in  the  par- 
ticles of  water  which  constitute  steam,  is 
sullicient  to  account  for  a  pressure  of  150 
lbs.  per  sc^uare  inch  in  a  steam  boiler. 

The  elastic  force  of  water  is  very  great, 
but  it  must  first  be  compressed  if  we  are  to 
get  any  elastic  force  out  of  it,  and  the  force 
necessary  to  com^iress  water  appreciably  is 
so  enormous,  that  in  all  ordinary  engineer- 
ing calculations  water  is  treated  as  incom- 
pi'essible. 

A  glass  tube  about  half  full  of  water,  from 
which  every  trace  of  air  has  been  expelled 
by  continued  boiling,  behaves  very  much  as 
if  a  solid  lump  of  metal  were  contained  in  it. 
The  water  strikes  the  end  of  the  tube  when 
shaken  up  with  a  sharp  crack,  which  has 
earned  for  the  apparatus  the  appropriate 
name  of  "  water  liammer." 

This  experiment  does  not  prove  water  to 
be  incompressible  or  devoid  of  elasticity,  but 
only  that  its  elastic  force  is  very  high,  when 
not  masked  b^^  a  cushion  of  air. 

To  observe  the  elasticity'  of  solid  bodies  it 
is  most  convenient  to  alter  their /on?i  rather 
than  their  bulk. 

When  a  piece  of  india-rubber  is  stretched 
it  becomes  thinner  and  the  bulk  remains  un- 
altered. So  also  when  a  steel  spi'ing  is  bent, 
it  is  the  form  that  changes,  and  the  effort  of 
the  steel  to  recover  its  original  form  consti- 
tutes elasticity. 

When  a  batten  of  wood  is  bent  to  any  con- 
siderable extent,  it  is  quite  obvious  t^at  the 
convex  side  becomes  longer  and  the  concave 
side  shorter  than  the  original  length.  But 
it  is  not  so  easy  to  prove  tliat  the  same  thing 
happens  to  the  most  delicate  watch-spring  ; 
and  yet  we  know  it  must  be  so. 

We  cannot  bend  even  a  hair  without  one 
side  being  stretched,  and  the  other  side  being 
compressed  an  equal  amount. 

The  resistance  to  bending  is  thus  seen  to 
be  merely  a  resistance  to  stretching  and 
compression ;  and  the  elasticity  of  a  bent 
spring  is  made  up  of  the  elasticity  of  the 
material  in  extension  and  compression  acting 
as  a  couple  to  straighten  the  spring. 

The  useful  applications  of  the  property  of 
elasticity^  possessed  in  a  high  degree  by  tem- 
pered steel  does  not  need  pointing  out ;  but 
it  may  not  be  amiss  to  observe  that  to  the 
elasticity  possessed  in  some  degree  by  all 
materials  employed  in  structures,  do  we  owe 
the  safety  of  those  structures  when  subject 
to  strains  in  ordinary  work. 

No  structure  could  stand  for  a  moment^ — 
no  steam  engine  could  make  a  single  revolu- 
tion without  breaking  down — were  it  not 
that  the  parts  are  continually  giving  and 
taking  under  their  varying  loads. —  A.  X. 
Somerscales. 



MODERN  SNOW  PLOWS. 

The  Cyclone  is  the  largest  and  widest 
snowplow  yet  built,  making  a  path  10  feet 
4  inches  in  width.  Its  capacity  is  something 
marvelous.  It  will  throw  out  130,000  cubic 
feet  of  snow  per  minute.  The  car  is  48  feet 
long.  Within  the  cab  are  three  engines  of 
600  horse-power  each,  or  a  combined  force 
of  1,800  horse-power.  Two  of  these  engines 
drive  the  fan  which  expels  the  snow.  The 
third  one  connects  direct  with  an  auger, 
which  draws  the  snow  into  the  cylindrical 
case  in  which  the  fans  revolve.  The  dis- 
charge pipe  IS  33  inches  square,  the  spout 
being  14  feet  above  the  rails.  This  throws 
the  snow  almost  pependicularly  for  30  feet 
before  it  begins  to  curve  in  its  fall,  clearing 
telegi'aph  poles  with  ease. 

It  has  a  fianger  on  the  front  end,  and 
gathers  the  snow  from  the  center  of  the 
track  and  from  each  side  of  the  rails,  taking 
it  into  the  inner  portion  of  the  plow,  whence 
it  is  expelled  through  the  spout  on  the  top, 
leaving  a  perfectly  clear  rail.  The  plow 
weighs  75  tons.  In  is  entirely  under  the  con- 
trol of  the  engineer,  who  stands  at  the  front 
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end,  on  the  inside,  and  operates  the  throttles 
and  conunuuicates  witli  the  pushing-  engi- 
neer by  the  use  of  his  whistle,  without  having- 
an^^  g-oiig-s,  signals,  or-  bells,  as  is  customary 
on  rotar-y  plows.  The  engines  ai-e  capable 
of  workirrg-  700  r'evolutioiis  per  minute,  and, 
being'  connected  dii-ectly  with  the  fan  and 
auger,  it  is  possible  to  i-evolve  them  with  the 
same  rapidity. 

The  inventor- of  the  ('y^'lo'ie  steam  snow- 
plow,  E.  P.  Caldwell,  of  Minneapolis,  Minn., 
is  g-ener-al  mariag-er  of  the  Duluth,  Huron 
and  Denver  raih-oad,  and  has  larg-e  experi- 
ence in  railr-oadirrg,  having-  worked  himself 
up  from  a  locomotive  eng-ineer  to  his  present 
position.  Speaking  of  the  g-erier-al  workings 
of  the  Cyclone,  Mr.  Caldwell  said:  "  On 
approaching-  a  snow  bank  the  lar-ge  auger 
at  the  fr-ont  is  put  in  motion,  and  its  tenden- 
cy is  to  dr-aw  the  snow  into  the  augei-,  pass- 
ing- it  back  into  the  fans,  whence  it  is  thr-own 
out  thr-ough  the  spout  on  top  to  either-  side 
desired. 

"  We  passed  thr-ough  snowbanks  on  the 
Pequot  Mountains,  i-ang-ing  fr-om  10  to  14 
feet  in  depth,  and  the  snow  was  hurled  a 
distance  of  fr-om  100  to  175  feet  down  the 
mountain  side.  When  we  arrived  at  Truc- 
kee,  the  plow  was  put  to  wor-k  clearing 
out  side  tr-acks.  Here  we  came  in  contact 
with  the  worst  kind  of  snow,  which  had 
been  shoveled  and  thrown  oil  the  sheds  and 
fr-om  the  main  line  to  side  tracks,  and  which 
was  three-fourths  ice.  The  snow  averaged 
from  8  to  1'3  feet  in  depth.  The  plow  passed 
through  the  side  track,  a  distance  of  1,500 
feet,  in  ten  minutes  by  the  watch,  hurling 
the  snow  a  distance  of  250  feet,  br-eaking-  out 
theg-lass  in  the  roundhouse  and  covering  up 
small  cottag-es  on  the  side  near  the  track. 
It  was  estimated  by  the  gentlemen  who 
witnessed  the  working  of  the  plow  that  it 
would  have  taken  200  men  fourda3's  to  have 
cleared  this  side  track  of  snow  with  shovels, 
and  we  clear-ed  it  in  ten  minutes. 

"  We  next  tried  the  plow  on  a  side  track. 
Here  the  snow  was  fr-ozen  nearly  hard  and 
ranged  from  8  to  12  feet  in  depth.  This 
ti'ack  was  about  eighteen  hundr-ed  feet  long. 
We  cleared  it  of  snow  in  fifteen  minutes, 
throwing  it  over  the  top  of  large  buildings 
and  breaking  windows  at  hotels  and  stores 
on  the  business  street,  two  hundred  feet  from 
the  track. 

SMOKELESS  POWDERS  AGAIN. 

Much  mystery  has  surrounded  the  nature 
and  or'igin  of  the  first  smokeless  powder 
adopted  b^^  the  French  Government,  for 
use  with  the  Lebel  magazine  rifle.  A  few 
particles  seen  about  two  years  ago  were  in 
the  form  of  small,  3'ellowish-brown  tablets 
of  the  thickness  of  stout  note-paper,  and  had 
evidently''  been  produced  by  cutting  up  thin 
sheets  of  the  material.  The3'  appeared  to 
contain  picr-ic  acid  (the  basis  of  "  melinite"), 
a  substance  extensively-  used  as  a  d,ye,  one 
of  the  earliest  of  known  explosives  of  organic 
origin.  When  sufllciently'  heated,  or  when 
set  light  to  it  burns  with  a  yellow,  smoky' 
flame,  and  very  large  quantities  of  it  hav(> 
been  known  to  burn  away  fiercely'-  without 
exploding.  Under  certain  conditions,  how- 
ever, it  explodes  with  great  violence  and 
highly  destr-uctive  effects,  as  first  pointed 
out  by  Sprengel  in  187:),  and  recent  experi- 
ments at  Woolwich  have  shown  that  it  does 
this  even,  as  in  the  case  of  gun  cotton,  when 
it  contains  as  much  as  15  per  cent,  of  water. 
It  is  no  longer  a  secret  that  picric  acid,  at 
any  rate,  forms  the  basis  of  the  mysterious 
explosive  for  shells  for  which  the  French 
Government  were  said  to  have  paid  a  very 
lai'ge  sum  of  money. 

M.  Nobel,  to  whom  we  owe  the  invention 
of  dynamite,  was  tlie  fir-st  to  apply  the  latter- 
explosive  agent,  in  conjunction  with  one  of 
the  lower  products  of  niti^ation  of  cellulose, 
to  the  production  of  a  smokeless  powder, 
bearing  great  resemblance  to  one  of  the  most 
interesting  of  the  violent  explosive  agents 
invented  by  Mr.  Nobel,  called  blastin.g  gela- 
tine. When  the  nitro-cotton  is  impregnated 
and  allowed  to  digest  with  from  7  to  10  per 


cent,  of  nitro-glyeerine,  with  the  aid  of  heat, 
the  whole  soon  becomes  converted  into  a 
plastic  material,  fr-om  which  it  is  very  diffi- 
cult to  separ-ate  a  por  tion  of  either  of  its 
components.  By  incor-[)or-ating  witli  iritr  o- 
glycer-irie  a  much  lar  ger-  [)i-o|)or'1,iori  of  nitr-o- 
cotton  than  used  in  tin;  pr-oduction  of  blast- 
irrg-  gelatine,  and  by  employing  camphor  as 
an  agent  for-  pr-omotiiig  the  union  of 
the  two  explosives,  as  well  as,  appaierrtly, 
for-  deadening  the  violence  or  r'educirrg 
the  r-apidity  of  explosion  of  the  pr-oduct,  Mr-. 
Nobel  lias  obtained  a  mater'ial  which  can  be 
pi'e.ssed  into  pellets  or  r-olled  into  sheets 
while  in  the  plastic  contlition,  and  which 
compar'es  favorably  with  the  gun-cotton 
pr-eparations  of  somewhat  similar  physical 
char  acter-s  just  i-eferr-ed  to,  as  r-(!gards  bal- 
listic pr-o[)er'ties,  stability  and  uniformity,  be- 
sides being  almost  absolutely  smokeless.  The 
retention  in  its  corrrposition  of  some  pi-opoi-- 
tion  of  the  volatile  substance,  camphor,  r-en- 
der-s  this  explosive  liable  to  under-go  some 
modification  in  its  balli.stic  pr-operties  in 
course  of  time.  It  is  believed  that  this  point 
has  been  dealt  with  by  Mr.  Nobel,  and  ac- 
counts fr-om  Italy  speak  favor-ably  of  the  r-e- 
sults  of  trials  of  his  powder  in  small  arms, 
while  Mr-.  Krupp  is  reported  to  be  carrying 
on  experiments  with  it  in  guns  of  several 
calibers. — N.  Y.  Times. 


HOW  ENGLISH  ENGINEERS  ARE  FOUND. 

To  the  cr  edit  of  many  steamship  owner  s  it 
must  be  r^ecorded  that  they  have  pr-ovided 
their  engineer's  with  as  good  accommodation 
as  circirnistances  would  admit,  that  they  al- 
low the  shipmaster  a  sufficient  sum  per  day 
to  provide  an  adequate  supply  of  food  of  the 
best  quality,  and  that  knowing  the  value  of 
a  good  an(l  contented  engineer,  they  will  not 
part  with  a  man  for  a  difference  of  a  pound 
or  two  a  month,  consequerrtly  their  engineers 
are  contented,  and  prove  that  they  are 
grateful  for  considerate  treatment  by  mak- 
ing it  a  matter  of  professional  pi-ide  to  show 
how  well  they  can  run  their- ships  and  at  how 
little  cost.  But  the  other  side  of  the  pic- 
ture reveals  a  most  painful  contr-ast.  On  it 
we  find  in  many  cases  two  engineer-s,  who 
are  officer-s  in  charge  of  men  and  pr-esumed 
to  be  gentlemen,  consigned  to  a  den  measur-- 
mg  seven  feet  in  lengtli  by  four  in  width,  as 
their  home  for  months.  The  fittings  consist 
of  two  shelves,  twenty-one  inches  wide,  upon 
which  these  officer's  are  supposed  to  sleep,  a 
twenty-six  inch  seat-locker  at  one  end  and  a 
chest  of  drawers  the  same  size  at  the  other, 
over  which  may  be  a  ten-inch  looking-glass, 
and  a  swinging  oil  lamp,  with  sometimes  a 
water  bottle  in  a  rack  in  the  corner  and 
sometimes  not.  The  washstand  arr-ange- 
ments  ai-e  to  be  found  in  the  stoke-hole,  and 
consist  of  any  of  the  water  buckets  in  use 
there  which  the  engineer  may  select  and 
clean  out  (should  it  have  previously  been 
used  in  the  bilges),  and  such  is  the  accom- 
modation with  which  engineers  have  put  up 
for  years,  and  still  occupy  in  many  a  ship. 
In  the  mess-room,  which  perhaps  measur-es 
four  or  five  feet  in  length  by  four  in  width, 
there  is  a  ten-inch  board  along  each  side  to 
serve  as  seat,  two  of  these  boar-ds  joined 
form  a  table;  overhead  are  racks  for-  crock- 
ery and  utensils,  and  underneath  ai-e  stowed 
sundi'y  miscellaneous  articles  i-e(iuii-ed  by  the 
stewai'd  (when  there  is  one)  for  cleanirrg  out 
the  dens  when  they  become  too  dirty  to  be 
lorrger  endurable.  At  dinner  time  the  table 
is  laid  wit  h  a  cloth  of  a  decidedly  neutral 
tint  (when  ther-e  is  one  to  lay),  and  hoop- 
iron  bone-handled  knives,  two-pr-onged  for'ks, 
pewter  spoons  of  leaden  hue,  plates  of  the 
coarsest  quality,  sometimes  a  foui--hole  cru- 
et stand,  a  spa  re  tea  cup  contiiirringsalt,  and 
a  two-penny  tin  pepper  bo.x  complete  the  dis- 
play. The  food  consists  of  soup  made  fr-om 
salt  pork  and  split  peas,  or-  some  other 
equally  cheap  vegetable — the  por-k  itself  har-d 
and  diy — and  water-y  potatoes,  followed  by 
a  dessert  of  ship  biscuit,  spr  ead  with  butter*, 
if  ther^e  is  none,  eaten  without.  This  is  var-- 
ied  by  the  substitution  of  salt  beef  for  salt 
poi-k  on  alternate  days;  but  the  quality  is 


the  .same,  and  the  same  i-outine  is  kept  up 
day  after  day,  remonsti-ances  being  met 
by  refer  ence  to  the  ship's  articles.  For  this 
infer  ior  far  e  it  may  be  tliat  the  owner  is  pay- 
ing three  times  its  value,  and  feels  quite 
satisfied  tliat  his  ships'  crews  at-e  well  cater- 
ed for-,  and  ought  to  be  liappy  and  contented. 
In  such  a  ca.se  it  is  not  the  ownei-'s  fault, 
but  the  engineer  has  to  suffer  all  the  same. — 
Kn (J in (Uivs '  Gdzi'tte. 

AN  OBSERVING  ENGLISHMAN. 

This  is  how  we  look  to  an  observing 
Englishman:  "  The  oidinai-y  Aiiiei  ican  cai-s 
are  of  oire  cla.ss  to  wliich  all  Irave  access. 
Hence  the  door  is  always  on  the  bang.  Nor 
is  this  banging  of  dooi-s  confined  to  the 
passengers.  The  conductor  goes  tlir-ough 
every  car  after  a  stop  at  each  station,  coi- 
Iticts  the  tickets,  and  depar  ts,  banging  the 
doors  after  him.  He  is  followed  by  the 
br  akesman,  whose  tluty  it  is  to  attend  to  the 
lir-e,  and  announce  the  irame  of  each  station. 
He  bangs  the  door,  too.  Then  comes  the 
youth  with  the  newspapei.s.  The.se  lie  di.s- 
po.ses  of  and  disappear  s  witFi  a  bang ;  ere 
long  he  re-enters,  this  time  as  a  vender  of 
apples,  and,  as  befoi'e,  he  departs  with  a 
bang.  He  returns  again  with  ser  ials,  these 
he  places  on  the  knees  of  the  pa.s.sf-ngei-s  or 
on  vacant  seats  near  them,  hoping  t  hat  some 
may  be  induced  to  buy,  and  again  takes  his 
departure.  After  a  decent  interval  he  re- 
appears to  collect  his  scattered  goods  and 
r-eceive  payment  for  the  literature.  His  next 
visit  will  be  in  char  ge  of  candy  and  chewing 
gum — articles  most  agr  eeable  to  the  Airrei-i- 
can  palate — his  next  with  grapes  and  pears  ; 
and  hy  that  time  the  turn  of  the  papers  has 
come  r-ound  again,  and  the  round  of  banging 
continues  steadily.  Then,  as  if  this  incessant 
banging  were  not  enough  for  the  toughest 
nerves,  there  is  fi-equently  added  the  inter- 
mittent squall  of  a  baby,  or  the  whistlirrg  or 
kicking-  of  a  small  boy,  or  the  impatient 
stick-tapping  of  an  irritated  traveler.  *  *  * 
And  now  as  to  the  American  system  of 
dealing  with  luggage.  When  the  luggage 
has  been  weighed  your  receive  a  br  ass  ticket 
with  a  number  punched  on  it  for  each  piece, 
and  a  corresponding  number,  with  a  chain 
attached  to  it,  is  fastened  to  the  piece  in  ques- 
tion, A  representative  of  the  express  com- 
pany of  the  city  to  which  you  ar-e  going  ap- 
pears in  your  car  some  half  hour  before  your 
arrival  at  your  distination.  You  make  your 
bargain  with  him,  obtain  your  i-eceipt,  hand 
hirrr  your-  checks,  which  he  slings  on  a  gr  eat 
brass  ring  on  his  arm,  and  do  not  trouble 
yourself  further  about  your  pi-operty.  It 
will  usually  be  deliver-ed  at  your  hotel  about 
an  hour  or  an  hour  and  a  half  after  you 
reach  it.  It  is  almost  impossible  for  any 
ordinary  traveler  to  get  his  luggage  out  in 
a  reasonable  time  unless  he  follows  the  uni- 
ver'sal  system.  This  arr-angement  is  moi'e 
suited  to  American  tr'aveling  than  it  would 
be  to  the  hurry  and  scurry  of  English  lines. 
I  think  the  ordinai-y  Englishman  prefers  to 
wait  a  few  minutes,  enlist  the  services  of  a 
fr-iendly  porter-,  seize  his  goods  as  they  ai-e 
tumbled  out  of  the  van,  get  them  placed  on 
a  handy  harrsom,  and  can-y  them  off  him- 
self to  liis  abode.  He  would  hardly  care  to 
sit  kicking  his  heels  at  liome,  waiting  for 
his  pr-oper-ty  to  be  delivei-ed  by  the  expi-ess. 
]\Ior-eover,  there  is  another  reason  for  the 
express,  which  does  not  yet  apply  so  much 
in  England.  The  Americans  cany  a  small 
hand  bag,  which  suffices  them  for  the  time, 
and  their  other  goods  are  deposited,  not  in 
por-tmanteaux  or  ordinary  boxes,  but  in 
mighty  cases  called  Sai-atoga  trurrks,  bound 
with  trn,  or  iron,  or  bi-ass,  whicli  it  takes  a 
couple  of  men  to  move,  and  which  would  be 
too  heavy  for  air  ordinary  cab.  On  the 
wliole.  then,  I  may  say  that  the  system  in 
vo.gue  in  each  countr  v  would  hardly  suit  the 
other," 

•  •  ♦  •  — • 

Afflictions  show  us  that  all  mankind  is 
one  great  family,  and  that  the  sori-ow  of 
one  is  the  sorrow  of  all  acquainted  with  the 
bereft. 
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COMPOUND  LOCOMOTIVES. 

In  a  discussion  upon  compound  locomo- 
tives at  the  Institute  of  Meclianical  Engi- 
neers, England,  the  president,  in  closing- 
the  discussion,  said  that,  considering  the 
relative  merits  of  the  single  cylinder  and 
compound  systems,  the  conditions  under 
which  the  engines  worked  inust  be  taken 
account  of.  For  marine  engines,  and  for  all 
engines  the  work  of  which  was  regular,  the 
compound  was  beyond  doubt  the  better  sys- 
tem. But  for  locomotives  the  advantages 
were  not  so  clearly  apparent.  The  work  of 
a  locomotive  was  of  the  most  in'egular 
character.  As  for  the  saving  in  fuel,  it  was 
difficult  to  see  how  it  could  be  greater  than 
about  15  per  cent,  at  the  best.  The  wear  and 
tear  in  the  compound  must  certainly  be 
greater  than  in  the  non-compound.  Possi- 
bly not  much  greater;  but  it  was  vain  to 
look  for  less.  There  was  a  source  of  error 
in  estimating  the  saving  of  fuel  that  more  or 
less  vitiated  the  conclusions  drawn  from  ob- 
served facts.  He  would  explain  what  he 
meant  by  quoting  instances.  Two  men  were 
set  to  drive  in  turn  the  same  engine  over  the 
same  line,  and  in  the  same  circumstances. 
One  alvva^'S  burned  32  lbs.  of  coal  per  mile, 
the  other  never  exceeded  26  lbs.  In  1847  he, 
with  others,  selected  eight  drivers,  and  to 
each  of  these  in  turn  the  locomotive  was  en- 
trusted for  three  days,  twice  repeated.  The 
difference  between  one  man  and  another  in 
fuel  consumption  was  as  great  as  22  per 
cent.  Now,  if  the  compound  was  not  run  by 
the  same  man  who  drove  the  non-compound 
engine,  we  did  not  know  to  what  the  saving- 
was  attributable. 

Mr.  Tompkins  said,  that  the  power  de- 
veloped by  the  compound  engine  appeared 
to  be  15  to  20  per  cent,  less  than  when  the 
engine  was  not  compounded,  and  a  like  per- 
centage of  economy  was  obtained,  so  one 
effect  should  be  put  against  the  other.  In 
judging  of  the  economj^  of  repairs  it  should 
be  remembered  that  the  engines,  when 
compounded,  were  just  out  of  the  shops, 
whilst  the  others  had  been  running  some 
time. 

[Seven  or  eight  years  ago  in  this  paper  we 
took  the  same  position  as  that  recorded 
above  as  regards  compound  locomotives, 
and  see  no  reason  to  change  it  3'et. — Eds. 
Engineer.] 


REPAIRING  A  BREAKDOWN. 

The  Ss.  '  Garlands '  left  Baltimore,  Dec. 
13,  bound  to  Sunderland,  and  all  went  well 
until  the  26th, when,  during  a  strong  gale  of 
wind,  with  high  cross  seas,  and  the  ship 
laboring  heavily,  the  connecting  rod  of  the 
low  pressure  engine  broke  without  the 
slightest  warning,  completel3' disabling  that 
engine,  and  what  was  worse  the  main-pumps 
being  driven  from  that  engine  were  thereby 
rendered  useless.  The  engineers  proved 
equal  to  the  emergency,  and  immediately 
disconnected  the  low-pressure  engine,  re- 
moved a  slide  valve  chest  cover,  and  fitted  a 
wooden  exhaust  pipe  through  the  skylight, 
intending  to  work  the  other  two  engines  at 
high  pressure  until  such  time  as  there  might 
be  some  improvement  in  the  weather,  when 
they  could  try  other  remedies. 

In  the  meantime  they  started  the  donkey 
feed-pump  and  everything  appeared  to  work 
well  for  about  an  hour,  when  the  connecting- 
rod  of  the  donkey  broke,  thereby  rendering 
it  useless.  The  engineers  thereupon  took 
down  the  disabled  rod  of  the  low-pressure 
engine  and  removed  the  top  end  pin  by 
cutting  it  out,  to  prevent  damaging  it, 
and  the^^  also  took  down  the  high-pres- 
sure connecting  rod  and  removed  the  pin 
from  it  by  heating  and  with  a  big  ham- 
mer, and  fitted  the  pin  of  the  low-pressure 
rod  into  the  e^-e  of  the  high-pressure  rod, 
and  put  the  high-pressure  rod  in  the  place 
of  the  disabled  one,  coupling  it  up  and  getting 
the  pumps  once  more  connected,  made  the 
low-pressure  engine  again  of  service.  After 
removing  the  temporary  wooden  exhaust  pipe 
and  putting  the  cover  again  in  its  place, 
they  endeavored  to  secure  the  high -pres- 


sure piston,  and  remove  the  valve,  thereby 
converting  the  triple-expansion  engine  into  an 
ordinary  compound.  A  nother  attempt  to  pro- 
ceed was  then  made,  and  tliistime  with  great 
success,  and  having  now  the  use  of  all  the 
pumps,  proceeded  very  slowly  at  first,  mak- 
ing about  0^  knots  per  hour  for  two  days. 
On  applying  the  indicator  and  taking  a  few 
tracings,  which  showed  some  defects, 
the.'^e  were  soon  remedied,  and  the  speed 
was  increased  gradually  until  the  ship 
made  7^  knots,  at  which  speed  she  safelv 
reached  her  destination,  a  distance  of 
about  1,500  miles,  without  assistance  of  any 
kind. 

Every  credit  is  due  to  the  chief  engineer, 
Mr.  David  Short,  and  his  staff  for  the  prompt- 
itude they  displayed  in  turning  to  account 
the  resources  at  their  command,  and  the 
care  with  which  they  proceeded  in  affecting 
a  temporary  repair  of  the  machinery  under 
such  trying  circumstances,  and  we  may 
commend  this  case  to  the  consideration  of 
ship-owners  as  another  illustration  of  the  ad- 
vantage of  employing  only  engineers  of 
competency  in  their  ocean  steamships. — 
Engineers''  Gazette. 


HOT  FIRE  ROOMS. 

Forced  draught  may  no  doubt  be  lauded 
as  a  cure,  but  we  could  name  one  large  ship 
fitted  with  forced  draught  in  which  the  tem- 
perature between  the  boilers  reaches  160°. 
The  close  stokehold  system  has  the  advan- 
tage over  the  closed  ashpit  system  that  air 
in  quantity  is  sent  into  the  fire  rooms.  But 
even  in  this  case  sufficient  care  is  not  always 
taken  to  distribute  it,  and  the  result  is  that 
there  are  places  into  which  men  must  go, 
and  in  which  they  must  work,  which  are 
much  too  hot.  Besides,  it  is  not  in  boiler 
rooms  alone  that  the  heat  is  too  great.  The 
high-pressure  end  of  the  engine  room  of  an 
Atlantic  i-acer  is  not  too  frigid  a  locality ; 
while  electric  light  engines  are  stowed  away 
in  corners  now  and  then  "  hot  enough  to  melt 
the  white  metal  out  of  the  brasses."  Now 
all  this  could  be  easily  avoided  with  great 
advantage,  not  only  to  the  engineers  and  the 
firemen,  but  to  the  owners  of  the  ship,  hy 
providing  fans  for  ventilation ;  and  care 
should  be  taken  to  make  these  fans  draw 
cool  air,  and  not  as  in  one  case  which  re- 
centl}'  came  under  our  notice,  in  which  the 
fan  drew  air  heated  already  to  a  high  tem- 
perature by  the  uptake.  When  the  air  has 
been  got  below,  measures  should  be  taken  to 
distribute  it;  and  this  is  by  no  means  diffi- 
cult. Improvements  in  this  direction  are, 
we  are  glad  to  say,  being  made  every  day. 
The  '  Teutonic's'  fire-rooms  were  found  to 
be  excessively  hot  because  the  furnaces  are 
fitted  with  a  modification  of  Howden's 
system,  and  there  was  consequently  nothing 
to  change  the  air  in  the  stoke-holes.  Messrs. 
Allen  are  now  constructing  fans  and  engines, 
which  will  be  used  to  provide  fi^esh  cool  air, 
not  for  the  use  of  the  furnaces,  but  the  fire- 
men. Her  engine  rooms  were  fitted  from  the 
first  with  fans  and  wind  trunks  for  distribut- 
ing fresh  air  on  the  platforms.  In  the  '  City 
of  Neiv  York '  a  pipe  leads  close  to  the  place 
on  the  starting  platform  on  the  crank  floor 
where  the  engineer  stands,  and  delivers 
cool  fresh  air  to  him  at  will. — London 
Engineer. 


"  I  HAVE  worked  in  shops  where  all  have 
a  share — one  on  the  output  per  machine  or 
article  turned  out,  another  upon  the  econ- 
omical working  of  plant,  another  for  the  in- 
venlion  of  better  mechanical  appliance,  and 
another  upon  stores  and  general  engines. 
In  one  instance  of  a  firm  where  I  was  work- 
ing a  saving  of  £18,000  in  the  half  year  was 
said  to  hav(;  been  effected,  and  5  per  cent, 
was  demanded.  I  know  how  this  was  done, 
and  what  followed.  Jobs  for  which  a  piece- 
work price  of  £40  was  paid  were  eventually 
cut  down  to  £6.  The  sj-stematic  overtime 
that  was  kept  on  year  after  year,  for  noth- 
ing else  but  to  keep  up  the  prices  to  make  pay 
all  round,  was  suddenl}^  stopped.  Hence  tli'e 
saving. ' ' — 3Iech  anical  W or  Id. 


DOWN-CELLAR  ENGINEERS. 

Engineers  are  not  made,  they  make 
themselves  every  time.  But  by  putting  too 
much  stress  on  this  statement  of  a  fact  the^' 
sometimes  make  mistakes  instead  of  engin- 
eers. Tlie  book  engineer — the  man  who 
knows  just  how  to  do  it,  because  he  has  read 
it  and  figured  it  all  out— is  the  bugbear  of 
the  practical  man  who  has  learned  his  busi- 
ness in  the  fire-room  and  engine-room,  and 
holds  his  credentials  by  virtue  of  the  scars 
of  service.  When  the  practical  man  has 
thought  so  far  as  this  he  should  guard 
against  the  mistake  he  is  likely  to  make,  viz: 
that  of  thinking  he  can  get  no  good  in  the 
line  of  his  work  fi-om  reading  and  study. 
This  is  a  serious  blunder.  Let  us  see.  With- 
out doubt  an  engineer  must  learn  his  duties 
in  the  engine-room.  All  the  theory  in  tiie 
world  about  combustion,  for  example,  will 
not  teach  him  how  to  manage  a  fire  and 
keep  up  steam.  These  are  things  that  must 
be  learned  right  wher  e  fires  are  managed 
and  steam  is  kept  up.  But  reading  a  good, 
plainly  written  article,  by  some  one  who  has 
been  right  where  the  engineer  is,  will  help 
any  engineer,  no  matter  how  well  posted  he 
may  be. 

Learning  to  be  an  engineer  is  not  a  bit 
different  from  learning  to  be  a  machinist,  or 
a  boiler  maker,  or  a  doctor,  or  a  lawyer. 
If  a  man  essays  to  follow  either  of  these 
trades  or  professions,  and  makes  up  his  mind 
that  he  will  dig  out  all  there  is  of  it  by  him- 
self, ignoring  what  others  have  done  and  are 
doing,  there  never  will  be  very  much  known 
about  his  successes.  He  will  not  have  any 
successes  to  speak  of.  If  an  engineer  ex- 
pects anj'thing  different  from  this  he  is 
morally  certain  to  be  mistaken.  Tilings  are 
not  done  in  that  way  in»  these  years  of 
grace. 

When  a  young  man  starts  out  to  be  an 
engineer,  circumstances  may  locate  him  in 
some  dirty  cellar,  but  it  don't  follow  that  he 
need  stay  there  all  his  natural  life.  His  am- 
bition ought  to  be  to  get  out  of  that  cellar 
into  better  surroundings,  but  to  do  this  he 
must  not  only  work  with  a  view  to  learn  all 
he  can,  but  he  must  read  with  a  view  to  learn 
about  the  surroundings  of  others.  He  must 
get  together  what  he  knows,  and  supple- 
ment it  with  a  good  deal  of  knowledge 
that  others  have  gained.  If  he  sits  down 
hy  his  little  wheezy  engine,  and  his 
dirty  boiler,  and  steam-gauge  that  no  one 
knows  anything  about  except  that  it  has  a 
pointer  and  a  presumable  connection  with 
the  boiler,  sits  down  alongside  his  pump 
that  works  when  it  is  in  the  humor  for  do- 
ing so,  sits  down  contented  by  day  and  b3'^ 
night,  never  subscribing  for  and  reading  a 
paper  that  will  set  his  brain  working,  never 
spending  a  dollar  for  a  book  that  will  give 
him  knowledge  of  things  he  knows  nothing 
about,  if  he  does  these  things  with  suffi- 
cient vigor  he  will  never  get  cut  of  that 
low,  dirty  cellar.  He  don't  deserve  to 
get  out  of  it ;  it  is  the  place  for  which 
his  talents  are  best  suited,  and  he  ought 
to  stay  there  because  he  has  a  desire  to 
that  end. 

The  cellar  is  typical  merely.  The  case  is 
the  same  wbether  this  young  engineer  is 
getting  acquain1;ed  with  a  stationary  engine, 
or  having  beat  into  him  the  mysteries  of  run- 
ning- a  marine  engine  or  a  locomotive  en- 
gine. If  he  never  improves  his  surround- 
ings, and  above  all  if  he  never  assists  his 
vision  to  penetrate  what  there  may  be  be- 
yond these  surroundings,  he  will  stay  in  the 
cellar  all  his  life.  There  may  be  sunlight 
outside,  but  the  man  who  has  no  desire  to 
see  the  sunlight  is  never  troubled  with  its 
glimmer.    *    *    f  * 

In  these  days  there  is  no  excuse  for  an 
engineer  who  is  ignorant.  There  is  no 
reason  in  the  world  why  he  should  not  get 
all  the  knowledge  he  is  '^capable  of  holding 
in  relation  to  his  business.  It  is  almost  as 
free  as  air.  He  will  not  have  to  learn 
Greek  nor  the  higher  mathematics  to  get 
this  knowledge.  All  important  facts  in 
relation  to  steam  engineering  are  told  hy 
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the  very  best  writers  in  lans'uage  as  plain 
as  that  of  the  common  scliool. 

Engineers  make  themselves.  If  an  en- 
gineer elects  to  stop  in  an  inferior  position 
— in  the  cellar — there  is  nothing  that  will 
prevent  his  doing  so;  if  he  has  a  desire  to 
climb  above  the  lower*  rounds  of  the  ladder 
there  is  no  power  in  tlie  land  that  will  hin- 
der- him. 

To-day  the  demaird  in  everything  is  foi' 
better  worUmeir.  No  one  is  just  satisfied 
with  existing  coirditions,  and  it  is  a  good 
thing  that  this  is  so.  The  fact  that  every- 
body wants  something  better  means  ad- 
vancemeirt,  and  somehow  or  other",  when  a 
man  I'eally  does  advance  in  knowledge  he 
finds  a  place  to  drop  iirto  that  is  in  advarrce 
of  the  one  he  pr-eviously  occupied. 

In  the  for-egoirig,  there  has  been  rro  inten- 
tion to  single  out  engineer's  as  a  class  as 
wor'se  than  other  workmerr.  They  are  no 
worse  than  machinists,  or  carpenter-s,  or- 
other  skilled  mechanics.  Ther-e  is  dangcr- 
that  all  of  us  may  get  sleepy,  and  forget 
that  the  world  never  stops  moving  to  let 
us  sleep.  Whatever  the  occupation  of  a 
man  may  be  he  must  move  along  to  keep 
up,  and  no  man  can  do  this  unless  he 
thinks  and  studies  about  things  beyond 
his  ever-yday  sight. 

Better  engineers  in  every  branch  of  the 
business  are  needed.  Sometimes  an  instance 
may  occur  in  which  it  may  seem  that  they 
are  not  wanted,  but  these  ar-e  only  tire  ex- 
ceptions that  obtain  against  all  rules. 
Ther-e  need  be  no  hesitation  in  saying  to 
engineers,  "Push  ahead ;  get  knowledge 
of  your  business  and  you  will  find  op- 
portunities to  use  it."  When  some  one 
— no  matter  who — wrote  "Knowledge  is 
power,"  or  woTds  to  that  effect,  he  made 
no  mistake.    *    »    *  * 

LATEST  FACTS 'about  ALUMINUM. 

Fkemy  gives  the  specific  heat  of  aluminum 
as  0.2181.  Aluminum  follows  the  general 
rule  of  specific  heats— that  they  are  inversel,y 
as  the  atomic  weights.  The  coefficient  of 
linear  expansion,  as  determined  b}^  one  of 
the  authors  of  this  paper,  of  rolled  rods  of 
aluminum  of  the  "  average  lot"  Pittsbur-g 
Reduction  Company  of  98.53  per  cent, 
alumirmm,  is  approximately  per  degree  cen- 
tigrade between  the  freezing  and  boiling 
points  of  water  as  .0000006  that  of  iron  by 
the  same  method  being  .0000123  From  this 
it  is  apparent  that  aluminum  has  a  coefficient 
of  expansion  closely  approaching  that  of  tin, 
which  is  .0000217  and  higher  than  copper, 
which  is  .000017182  Sound  castings  can  be 
readil}'  made  of  aluminum,  using  dry  sand 
moulds.  The  moulds  can  be  advantageously 
lined  with  plrrmbago.  The  metal  should  be 
poured  quickly,  and  at  very  little  above  the 
melting  point;  otherwise  the  castings  will 
be  unsound.  Molten  aluminum  fiows  readily, 
and  not  much  lai-ger  gates  are  needed  than 
with  brass.  The  shrinkage  of  average- 
aluminum  castings  made  by  the  Pittsburg 
Reduction  Company  isabout  0,17 — 04  inch  to 
the  foot,  as  measured  by  an  Olsen's  shrinkage 
testing  machine,  the  shrinkage  can  be 
reckoned  to  be  about  2.2(5  per  cent, 
of  the  length  of  the  mould  or-dinarnly. 
Aluminum  becomes  covered  by  a  very  thin, 
almost  imponderable,  coating  of  oxide  on  its 
surface  exposed  to  the  atmosphere,  which 
seems  to  protect  it  from  further  oxidation. 
This  coating  is  so  thin  as  to  hardly  in  any 
way  interfere  with  the  surface  polish 
which  the  metal  takes,  and  does  not  change 
the  weight  of  the  metal  as  deter-mined  bv 
the  most  delicate  of  chemical  balances.  In 
the  chemical  laboratory  of  the  Pittsbur"- 
Testing  Laboratory,  we  liave  a  thin  weiglf- 
ing  scoop  hammered  out  of  an  aluminum 
sheet,  which  weighed  2.20SC  grammes  eight 
years  ago;  it  has  not  changed  in  weight 
one-tenth  of  a  millogramme  since.  The  pop- 
ular general  statement  that  aluminum  is 
unacted  upon  by  air,  either  moist  or  dry,  or 
by  \yater  is  practically  true.  Accoi-dii'ig  to 
Deville,  water  has  no  action  on  aluminuin, 
either  at  ordinary  temperatures  or  at  the 


boiling  point.  The  accuracy  of  this  state- 
ment the  airthors  have  very  frequently  veri- 
fied, findirrg  alurninirrn  wire  sul)jectedto  the 
action  of  steam  and  licated  air- to  r-etairr  its 
or-igirral  polish  arrd  rrot  to  lose  weiglit,  after 
six  hour-s'  exposui-e.  Ahrminurn  containing 
sodium  is  r-apidly  acted  upon  by  hot  wat»;r-, 
dissolving  out  the  sodium  aird  leaving  the 
aluminum  spongy  and  weak,  fit  oirly  to  Ix;  re- 
melted,  whence  it  comes  out  put-ei-  and  bet- 
ter in  <iuality  for  its  fr-eedom  fr-om  the  sodium. 
Alumininn  is  irnacted  upon  by  either  con- 
centrated sulphuric  or  nitric  acids;  hydro- 
chloric acid  is  its  natur-al  solvent ;  and  when 
either  sulphur-ic  or-  nitrrc  acid  is  contamiirated 
with  any  hydrochlor-ic  acid,  even  though  in 
very  srrrall  propor-tiorrs  tiiey  r-apidly  cor-rode 
aluminum;  the  iiydr-ochlor-ic  acid  forming 
chlor-ide  of  aluminum  which  in  tur-n  is  con- 
ver-ted  irrto  sulphate  of  nitr-ate,  the  hydro- 
chloric acid  being  again  set  fr-ee  in  a  nascerrt 
state  to  again  attack  the  aluminum  ;  in  this 
way  the  corr-oding  chlor-ide  acts  as  a  car-r-ier 
for  the  sulphur  ic  or  nitric  acid.  Aluminum 
is  unacted  upon  by  sulphur-etted  hydr-qgen, 
cai-bonic  oxide  or  carbonic  acid  gases,  or  b^- 
sulphurous  acid  or  other  sulphur-  vapor-s 
These  facts  add  much  to  the  value  of  alumi- 
num for-  many  purpo.ses  where  the  tarnish- 
ing- of  silver  is  a  serious  inconvenience.  It 
is  also  practically  unaffected  by  common 
salt,  either  wet  or  dr-y,  or  by  .sea  water,  or 
by  weak  solutions  of  salt  in  acetic  acid.  A 
piece  of  aluminum  l^f-'inch  by  I  r-inchby  7-32 
inch  was  immer\sed  for-  twenty"- thr-ee  days  in 
a  3  percent,  solution  of  common  table  salt,  at 
a  temperatur-e  of  SO  degrees  Fahreirheit. 
The  str-ip  lost  0.025  gramme  in  weight; 
4.27  square  inches  were  exposed  ;  this  would 
give  a  loss  by  corrosion  per  square  inch 
per  week  of  0.00178  gramme.  A  simi- 
lar str-ip  was  immei-sed  for  a  similar 
length  of  time,  under  like  conditions,  in  a 
solution  of  3  per  cent,  common  salt  with  2 
per  cent,  of  No.  8  acetic  acid.  The  action  irr 
this  case  w^as  not  confined  to  that  portion 
immei'sed  in  the  liquid,  but  a  crust  of  basic 
salts  was  also  formed  on  the  portion  of  the 
plate  above  the  liquid.  The  strip  was  fre- 
quently reversed  end  for  end,  in  order  to 
equalize  the  action.  This  piece  lost  0.105 
gramme  upon  an  area  of  0.4  inches,  and  the 
loss  was  at  the  i-ate  of  0.00785  gi-amme  per 
scjuare  inch  per  week.  These  solutions  were 
chosen  as  fairly  i-epresenting  extr-eme  con- 
ditions to  which  aluminum  would  be  sub- 
jected for  domestic  culinar-y  oper-ations. 
This  corrosion  is  verj-  slight,  and  of  no  prac- 
tical consequence,  being  much  less  than  tin 
plate  or  silver  plate  would  suffer  under  simi- 
lar cii'cumstances.  Solutions  of  the  caustic 
alkalies  readily  attack  aluminum.  In  am- 
monia aluminuin  is  turned  gr-ay  in  color-, 
but  does  not  lose  weight  or  str-ength.  Chlo- 
rine, bromine,  iodine  and  lluor-ine  attack 
aluminum  and  corrode  it.  Aluminum  is 
unacted  upon  b\'  organic  secretions,  such  as 
sweat,  saliva,  or  the  like;  and  the  metal  is 
finding  con.siderable  uses  by  dentists  in  the 
metal  plates  upon  which  to  back  false  teeth, 
as  well  as  by  sur-geons  in  traecheometer- 
tubes,  etc.  For  these  purposes  the  alumi- 
num should  be  fi-ee  from  iron,  as  it 
is  found  that  when  iron  is  pi-esent 
in  the  aluminum  that  the  metal  is 
acted  upon  by  the  saliva.  The  spe- 
cific gr-avit3'  of  aluminum  being  taken 
as  one,  soft  steel  is  ver}'  nearly  2.95 
times  as  heavy,  copper  3.6  times  as  heavy, 
or-dinary  high  brass  3.45  times  as  heav}-, 
nickel  3.5  times  as  heavy,  silver  4  times  as 
heavy,  lead  4.8  times  as  heavy,  gold  .7  times 
as  heavy.  A  sheet  of  aluminum  twelve  inches 
square  and  one  inch  thick  weighs  14  03 
pounds  ;  a  bar  of  aluminum  oire  irrch  squar-e 
and  12  inches  long  will  weigh  1.17  pounds. 
A  bar  of  aluminum  orre  inch  in  dimeter  and 
12  inches  long  will  weigh  0.9 IS  pounds. 

A  cubic  incli  of  cast  aluiniiium  weighs          0.092  lb. 

"  cast  aluininuin  weit;lis. . .  .t.58.967  " 

"  soft  steel  weighs.  .  490.450  '• 

•wrouglit-iron  weighs  485.874  " 

"  copper  weighs  554. OSS  *' 

ordinary  brass  v.-eigbs. ..  .524.160  " 

Aluminum  has  about  the  tensile  str-ength 


of  cast-iron,  with  only  about  one- third  of  its 
weight,  aird  casts  e(iually  as  easily  and  suc- 
cessfully-, and  will,  tlier-efor-e,  be  very  advair- 
tageously  used  to  r-eplace  cast  ir-on  in  the 
par  ts  of  rrroving  maclrirrer-3'  ^''^^  hav(j  to  be 
reversed  or  other-wi.se  have  their-  rrronrenlum 
overcome;  for  with  orre-thir-d  the  weight, 
aird  coriseciuerrtly- orre-third  the  nionrentunr, 
aluminirm  will  woi-k  vei-y  .satisfactorily. 
{7'o  be  continued.) 


Thkse  trutlis  are  put  forth  by  Qiiinrr  <fc 
Co.,  boiler  "makei-s  at  Por  tland  Me.:  'J'ln; 
hor.se-powei-  of  a  boiler-  is  air  unknown 
(luantity.  It  has  no  legal  deflnit  iorr  or  exist 
ence.  It  nray  e(|ual  thepower-of  a  teir  dollar- 
plug  boirglit  at  auction,  or  it  might  erpral 
the  power  of  a  Jay  Eye  S(?e.  A  hoi-.se-power- 
depends  sorrrewhal,  upon  the  size  of  the  pai-- 
ticular  hor.se  the  boiler  makfi- hajrpcns  to 
owrr,  and  the  pr-ice  he  gets  lor  I  In-  boiler-.  In 
buying  a  boiler,  specify  sizf,  thickne.ss, 
weight,  heat  sut-face,  quality,  etc.,  etc.  If 
cheap  l)oiler-s  were  put  on  the  scales,  and  the 
weights  compared  with  first-class  woi-k,  the 
result  would  surprise  the  pui-chasei-  of  the 
boiler-.  When  you  want  good  clothes,  good 
boots,  good  sermons,  or  any  thing  good,  you 
expect  to  pay  for  them  accordingly.  The 
same  rule  holds  good  in  the  builei- making 
business.  Lots  of  people  know  mor  e  about 
boilers  than  the  man  who  build.s  them.  We 
are  willing  they  should.  Buy  a  irood  boiler, 
but  don't  hii'e  a  cheap  man  to  >poil  it,  and 
then  blame  the  boiler.  When  a  man  is 
blown  up  by^  a  boiler  explosion  he  should 
keep  going,  as  he  is  of  no  use  when  he  gets 
back.  Some  peculiar  boilers  make  steam 
without  fuel;  that  is,  har-dly  any;  but  the 
same  man  don't  always  buy  a  second  one  of 
the  same  kind.  Some  people  (ti-y  to)  boil 
water  by  building  a  fir-e  on  top  of  it.  We 
haven't  succeeded  in  doing  it ;  not  yet. 
Boilei-s  haven't  any  brains,  but  boiler  cranks 
have  brains  to  spar-e.  Cast-ir  on  is  a  good 
material  for-  pots,  stoves,  kettles,  etc.,  etc. 
You  can't  build  a  good  boiler-  out  of  poor 
material.  Figur-es  may  not  lie,  but  some- 
thing depends  on  who  makes  the  figures. 
Inspect  your  boilers  inside  and  outside  at 
least  once  a  year.  See  that  the  .safety  plug 
is  all  r-ight;  it  should  be  r  efilled  once  a  year. 
Lift  the  safety  valve  every  day.  An  ordi- 
nary steam  gauge  is  as  fickle  and  cliange- 
able  as  the  weather.  Test  it  at  least  once  a 
3'<iar.   .^^^  

"There  has  been  a  gr-eat  improvement  in 
the  condition  of  the  sailor  in  the  American 
navy  since  I  first  enter-ed  it.  The  Goverir- 
meiit  is  doing  ever-ything  in  its  power  to 
make  things  pleasant  for  him  and  to  induce 
the  young  men  to  enter  the  department. 
When  I  star  ted  into  service  we  had  to  live 
on  a  lot  of  old  vessels,  in  which  the  air  be- 
low decks,  when  the  hatches  had  to  be  bat- 
tened down,  was  something  fr-ightful.  I 
have  known  times  wherr  even  the  heai-tiest 
would  become  sick  after-  an  hour  or  two. 
What  with  smoke  arrd  the  impossibility  of 
ventilating  pr-operly,  one  could  almost  cut 
the  air  with  a  knife.  The  fai-e  was  hai'd 
tack  and  salt  junk.  Ther  e  were  no  delicacies 
then,  and  discipline  was  vei-y  str  ict.  Now, 
Jack  lives  better  than  the  oi-dinary  working- 
man  does  ashoi-e.  The  new  vessels  have 
electric  lights  insteail  of  the  oil  lamps,  and 
appliances  for  ventilating,  so  that  the  air-  in 
the  hold  is  as  wholesome  as  on  deck.  There 
is  plenty  of  i-ooru  and  every-  possible  conve- 
nience. As  for  the  fare,  the  sailor  has  fi-esh 
meat  freciuently,  and  when  that  is  impossible 
he  gets  canned  meats  that  ar-e  alnrost  as 
good.  Further  than  that  the  department 
enacted  a  law  sever-al  yeai-s  ago  under  which 
the  sailor  coirld  sell  certain  rations  and  r-e- 
ceive  their  cash  value  thei-efor.  He  could 
either  sell  what  he  did  not  want  to  the  Gov- 
ernment at  the  price  tliat  the  Government 
paid  for  it,  or  else  he  could  sell  at  the  ports 
at  which  the  vessels  stopped." — N.  Y.  Sun. 
 ♦  ♦  

A  MAN  never  knows  how  marry  friends  he 
has  imtil  he  comes  to  need  them. 
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TRADE  NOTES. 

The  steamship  '  Etruria'  is  being  overliauled.  It 
is  decided  to  put  a  new  shaft  in  her,  and  to  naalce  an 
efFort  to  beat  tlie  '  City  of  Paris.' 

*  * 
* 

An  armor  phite  roll  weighing  200  tons  has  just 
been  shipped  to  the  Navy  Yard  at  Mare  Island.  It 
was  built  at  the  Niles  Tool  Works. 

*  * 
* 

Henry  R.  Worthington,  New  York,  has  issued  a 
new  catalogue  of  his  pumping  machinery  for  all 
purposes,  wliich  will  be  sent  upon  ajjplication.  Tiie 
work  done  by  this  firm  in  its  line  comprises  every 
type  of  steam  pumping  machinery,  also  water 
meters,  and  independent  condensers  for  marine  and 
stationary  uses. 

»  * 

* 

At  the  Schaghticoke,  N.  Y.,  powder  mills,  peas 
instead  of  charcoal  enter  into  the  composition, 
and  the  roaster  in  which  they  are  prepared  is  capa- 
ble of  roasting  a  ton  of  peas  every  twenty-four 
hours.  Peas  thus  prepared  are  also  sent  to  the 
Newburg  mills,  which  are  making  the  same  kind  of 
povpder. 

■X- 

The  Secretary  of  the  Navy  has  rejected  the  bids 
of  Sam  Moore  &  Sons,  of  Elizabethport,  N.  J.,  for 
the  construction  of  two  1,000-ton  gunboats,  and  an 
800-ton  pra'?tice  vessel,  on  the  ground  that  they  do 
not  possess  the  necessary  plant  for  the  work  and 
cannot  provide  it  within  the  required  limit.  It  is 
now  for  the  Secretary  to  determine  whether  he  will 
accept  any  of  the  remaining  bids  or  re-advertise  for 
others. 

*  ^  * 

Luther  H.  Leber  lately  made  his  first  experiment 
of  photographing  tlie  bottom  of  an  oil  well.  The  in- 
strument was  let  down  1.700  feet.  The  moment  it 
touched  bottom  a  bright  fiash  lit  up  the  cavity,  and 
a  perfect  picture  of  the  hole  was  impressed  on  the 
negative.  It  revealed,  as  the  effect  of  the  explosive 
shock,  a  cavity  fourteen  feet  broad  and  seven  feet 
below  sand.  Pebbles  and  minute  objects  were  dis- 
tinctly revealed  upon  the  plate.  —  Oil,  Paint  and 
Drug  Reporter. 

The  'Vesuvius,'  U.  S.  N., will  be  required  to  under- 
go a  new  test  of  speed  and  of  armament  efficiency. 
The  department  desires  to  know  the  actual  amount 
of  horse-power  developed.  No  one  doubts  that  the 
cruiser  developed  an  excess  of  the  contract  stipula- 
tion, which  was  3,000  horse- power.  It  was  estimat- 
ed that  in  her  speed  run  made  in  January,  1889, 
over  4,300  horse-power  was  developed,  but  inasmuch 
as  no  actual  record  was  'kept,  another  speed  test 
will  have  to  be  made. 

*  * 
* 

If  the  savings  of  people  in  savings  institutions  are 
anv  index  as  to  the  prosperity  of  the  city,  then  the 
past  year  has  been  a  fairly  good  one  for  New  York. 
But  four  of  New  Y'ork  City's  banks  show  greater 
amounts  withdrawn  than  were  deposited.  The  ex- 
cess of  deposits  over  withdrawals  amounts  to  over 
$6,500,000,  while  the  withdrawal  in  excess  of  the 
deposits  foot  up  about  |1, 700,000.  tlie  bulk  of  this 
beino'  in  the  Seamen's.  This  leaves  a  net  gain  in 
deposits  of  nearly,  if  not  quite,  $.5,000,000. 

4e-  * 

The  British  Government.it  is  said,has  fully  deter- 
mined to  adopt  the  dynamite  gun  as  an  auxiliary  to 
the  coast  defenses,  provided  the  coming  tests  at 
Shoeburyness  prove  as  satisfactory  as  those  made 
last  year  at  Fort  Lafayette.  It  is  further  learned 
that  England  proposes  to  erect  similar  batteries  in 
India,  Australia  and  the  West  Indies.  The  antici- 
pated order  for  fifty  guns,  it  is  believed,  is  only  a 
commencement,  and  it  is  expected  that  before  the 
year  is  over  another  order,  as  large,  if  not  larger, 
will  be  given  for  the  same  weapon. 

*  * 

The  veteran  locomotive  Samson  is  waiting  for  a 
purchaser  anxious  to  obtain  a  relic  of  the  early  days 
of  railroading.  It  was  built  by  Timothy  Hack  worth 
of  Newcastle,  Eng  ,  and  weighs  less  than  twenty 
tons.  Its  original  cost  was  $8,500.  The  cylinders 
are  15  inches  in  diameter,  with  astroke  of  16  inches, 
and  stand  vertically  over  the  hind  driving  wheels. 
The  wheels  are  4  feet  in  diameter  and  are  six  in 
number.  They  are  made  in  two  pieces,  the  tire 
being  kept  in  position  round  the  hub  by  twelve 
wooden  keys.  The  boiler  carried  a  pressure  of  sixty 
pounds  of  steam.  As  constructed,  the  tender  is  in 
front,  and  the  driver  sits  in  an  iron  chair  behind  his 
engine.  ^  ^ 

* 

The  Pond  Machine  Tool  Co  ,  Plainfield,  N.  J., 
through  its  selling  agents,  Manning,  Maxwell  & 
Moore,  113  Lil)erty  Street,  New  York,  has  received 
an  order  from  the  Ordnance  Department  of  the 
United  States  Government  for  ten  large  lathes  for 
the  work  of  turning,  boring  and  finisliing  guns  of  8 
to  12  inches  caliber.  The  contract  amounts  to 
$247,800  Tiie  time  of  delivery  extends  over  a  period 
of  about  three  years,  which  enables  tlie  Pond 
Machine  Tool  Co.  to  take  care  of  its  regular  work 
promptly,  and  does  not  materially  reduce  the  pro- 
duction "of  its  shops  for  regular  railroad  and  machine 
shop  trade. 

* 

The  Massachvisetts  Charitable  and  Mechanic  As- 
sociation, of  Boston,  Mass.,  are  to  hold  their  trien- 
niaJ  fair  this  year,  opening  iu  September.    The  ex- 


hibition of  1887  was  a  groat  success,  but  the 
management  are  aiming  to  surpass  it  this  year. 
Now  is  the  time  for  mechanics,  manufacturers, 
artisans,  artists,  inventors,  men  of  ideas,  every  one 
who  has  made  or  can  make  something  to  prepare  for 
this  exhibition.  The  months  intervening  between 
this  time  and  September  can  be  employed  well  in 
making  up  a  collection  of  specimens  of  industry, 
skill,  and  art.  There  is  no  doubt  but  that  this  will 
be  a  good  opportunity  to  display  manufactures  of 
all  kinds. 

-X- 

■» 

In  the  lumber  regions  of  Northern  Pennsylvania  a 
curious  expedient  has  been  resorted  to  for  the  pur- 
pose of  getting  the  logs  out  of  the  woods.  Him- 
dreds  of  barrels  of  crude  oil  have  been  sent  to  the 
camps  and  poured  over  the  "slides."  This  was  in- 
tended to  take  the  place  of  snow.  Logs  can  only  be 
got  to  the  market  over  slippery  paths,  so  when  there 
was  no  snow  or  ice  they  greased  the  mountain 
slides,  but  in  spite  of  that  the  vast  lumber  interests 
of  the  State  have  suffered  to  a  serious  e.vtent  from 
tins  mild  winter.  This  is  the  first  time  that  crude 
petroleum  has  been  used  to  lubiicate  slides  to  any 
extent.  Some  of  them  are  twelve  miles  long.  The 
momentum  the  logs  gather  with  distance  sends  them 
along  at  a  furious  rate  of  speed.  The  crude  oil  has 
been  found  to  wear  for  nearly  a  week. 

*  * 
« 

The  ordnance  officers  in  the  War  Department, 
in  making  their  calculations  for  the  sixteen-inch 
guns  to  be  built  for  co.ast  defense  fortifications, 
hope  to  overcome  the  defects  developed  in  such 
guns  built  abroad.  In  most  of  the  guns  of  this 
caliber  thus  far  built,  cracks  have  appeared  between 
the  jackets  and  hoops  after  the  first  few  rounds 
have  been  fired.  This  is  believed  to  be  the  result 
of  errors  in  calculating  the  force  of  the  explosion, 
and  the  elastic  limits  of  the  metal.  It  is  thought 
that  the  hoops  have  been  stretched  beyond  their 
elastic  limit  by  the  explosion  of  the  charge,  and 
that  the  cracks  are  the  result  of  the  metal  not  re- 
turning to  its  original  shape.  It  is  believed  that 
the  guns  to  be  built  here  have  been  so  planned  that 
the  force  of  the  explosion  will  be  distributed  evenly 
throughout  all  the  jackets  and  hoops  of  the  gun, 
without  unduly  straining  any  of  them. 

*  * 
* 

Within  five  years  there  has  been  a  noticeable  in- 
crease in  the  number  of  merchant  steamers  of  all 
nations  fitted  with  water  ballast  tanks,  and  these 
tanks  have  even  been  fitted,  it  is  understood,  to  war- 
ships intended  for  transportation  work.  Merchant 
seamen  say  that  in  filling  the  tanks  great  care  must 
be  taken  to  see  that  they  are  quite  full.  The  advan- 
tage of  water  ballast  tanks  is  that  when  moving  a 
ship  from  one  port  to  another  in  ballast  the  expense 
of  buying,  loading,  and  discharging  ordinary  ballast 
is  saved.  There  is  a  saving  in  time,  too.  Moreover, 
by  opening  the  water-ballast  cocks  the  water  is  al- 
lowed to  run  in  as  the  ship  goes  along,  and  as  she  is 
approaching  her  port  she  begins  to  discharge  it 
through  her  donkey  ballast  pump.  The  only  ap- 
parent disadvantage  in  water  ballast  tanks  is  noticed 
when  the  ship  is  loaded,  for  then,  her  tanks  oeing 
empty,  her  cargo  is  too  high,  which  necessarily,  in 

seaman's  parlance,  makes  her  "crank." 

*  * 
* 

A  CASE  of  very  great  interest  to  all  merchants  was 
decided  in  the  United  States  Court,Cincinna''.i,  Feb. 
20.  It  was  the  case  of  the  United  States  against 
Sheen  &  Simpkinson.  The  action  was  brought  un- 
der the  law  passed  by  Congress  Sept.  26,  188S.  The 
statute  provides  that  nothing  shall  be  put  upon  the 
ovitside  of  a  wrapper,  en  velope,  or  postal  card  that 
is  of  a  libelous,  defamatory,  or  threatening  nature, 
or  " obviously  calculated  to  injure"  the  j>arty  ad- 
dressed, even  by  the  term  or  manner  of  address. 

Sheen  &  Simpkinson  held  a  claim  of  $773.17 
against  E.  H.  Fox,  a  photographer  of  Danville,  Ky. 
The  firm  testified  they  had  repeatedly  written  to 
Fox  without  eliciting  a  reply.  They  then  sued  and 
got  a  judgment.  Failing  to  realize  on  it,  they  ad- 
vertised the  claim  for  sale  in  several  Kentucky 
papers,  bitt  the  Danville  papers  refused  to  print  it. 
Finlaly  they  printed  on  the  back  of  postal  cards  an 
advertisement  asking  for  bids  on  the  claim,  and  ad- 
dressed them  to  merchai\ts  in  Danville. 

Then  Fox  brought  suit.  Defendants  proved  that 
they  had  done  the  same  thing  in  other  rases,  and, 
besides,  while  the  act  was  passed  in  Sejjtember, 
188S,  it  had  not  been  published  when  the  offense 
was  committed  in  May,  18i39. 

Judge  Sage  was  severe  on  the  defendants  in  his 
charge,  laying  stress  on  the  point  that  not  what  the 
firm  intended,  but  what  the  obvious  result  was, 
should  determine  the  guilt  or  innocence  of  the 
party. 

The  jury  returned  a  verdict  of  not  guilty,  the 
plea  of  ignorance  of  the  law,  owing  to  its  non-pub- 
lication, saving  the  defendants. 


BOOK  NOTICE. 

A  Handbook  of  Engine  and  Boiler  Trials,  and 
OP  the  Indicator  and  Prony  Brake.  For  En- 
gineers AND  Technical  Schools.  By  R.  H. 
Thurston,  M.A.,  LL  D.,  Dr.  Eng'g.  Fully 
illustrated.  8vo.  Cloth,  $5.00.  New  Y'ork: 
John  Wiley  &  Sons. 

This  work  consists  of  a  treatise  upon  the 
latest  metliods  of  testing-  engines  and  boilers, 
and  of  securing'  and  working  up  the  data  so 
obtained.  It  includes  accounts  of  recent 
and,  until  now,  unpublished  methods  and 


apparatus  for  acces.sory  determinations,  and 
very  complete  descriptions  of  the  indicator 
and  the  brake,  of  the  forms  customarily^ 
used  in  such  work.  The  standard  method 
of  testing  steam  boilers,  as  reported  to  the 
American  Society  of  Mechanical  Eng-ineei'S, 
is  given  in  full,  and  everx-  detail  of  its  appli- 
cation indicated,  including-  the  methods  of 
determining  the  character  of  the  .steam 
made,  and  the  composition  of  the  gasea 
from  the  furnace. 

A  full  account  is  g-iven  of  familiar  forms 
of  steam  engine  indicator  and  their  attach- 
ments, as  well  as  the  methods  of  securing-  ex- 
act cards,  computing-  power  from  them,  and 
interpreting-  their  indications.  The  method 
of  estimating  the  amount  of  water  and  steam 
demanded  by  the  engine,  from  the  diag-rams, 
is  also  .shown.  Complele  descriptions  are 
given  of  the  "  Prony  Brake,"  and  of  other 
forms  of  dy-namometer  used  in  determination 
of  power  u.sefully  applied;  and  the  best  me- 
thods of  attachment  and  use  are  g-iven  in 
considerable  detail.  The  process  of  desig-n- 
ing  a  brake  is  exhibited  and  illustrated.  Full 
accounts  are  given  of  the  various  kinds  of 
timing  apparatus,  for  determining-  the  exact 
speed  of  the  engine,  including-  some  novel 
and  extraordinarily'  exact  instruments,  as 
the  timing-  fork,  and  the  physicist's  and  en- 
gineer's chronog-raphs.  Much  of  this  is 
wholly  new,  and  has  never  before  appeared 
in  any  book  ordinarily  accessible  to  engineers. 
The  appendix  contains  a  valuable  set  of 
steam  tables,  log-arithms,  common  and  hy- 
perbolic, evaporation  factors,  compositions 
of  fuels,  and  other  useful  information.  The 
book,  as  a  whole,  is  indispensable  to  every 
eng-ineer  or  student  in  any  branch  of  pro- 
fessional work  in  which  the  use  of  steam  is 
accessory-.    Mailed  on  receipt  of  pince. 

CLUB  RATeF'fOR  1890. 

In  former  years  we  have  made  large  re- 
duction* for  clubs,  varying  in  amount  with 
the  numbers  sent.  These  rates  have  been 
lower  than  we  can  longer  afford,  and  we 
feel  that  we  cannot  continue  them  longer. 
We  hope  our  friends  will  feel  that  they 
get  $2  worth  of  value  in  each  issue,  at  least 
that  annually,  and  continue  their  favors  for 
1890.  We  have  therefore  to  announce  that 
our  rates  for  1890  ai'e: 

Two  names,  one  of  them  new.  .$1.80  each. 

Five  names  1.70  each. 

Ten  names   . .  .1.50  each. 

This  is  the  lowest  rate  we  can  make  for  The 
Engineer  for  any  number  of  names.  We  add 
also  tliat  all  names  comprising-  a  club  must 
be  handed  in  at  one  time;  we  cannot  extend 
the  privilege  of  joining  a  club  at  any  time 
during-  the  year  to  one  or  two  persons. 

Those  who  are  willing  to  aid  our  enterprise 
to  the  extent  of  soliciting  their  friends  to 
come  in,  can  write  the  names  on  a  separate 
sheet  and  send  them  with  the  money.  Send 
an  express  company's  receipt  or  postal  notes 
in  preference  to  postal  orders.  Be  particular 
and  have  all  names  and  addresses  correct. 

RATES  AT  WHICh'wE  FURNISH  OTHER 
PAPERS  WITH  THE  ENGINEER. 

,  Subjoined  will  be  found  our  clubbing  rates 
with  other  papers,  the  proprietoi-s  of  which 
make  a  reduction  in  their  rates  in  connection 
with  us. 

All  complaints  of  irregularity^  in  receiving 
other  papers  should  be  made  directly  to  the 
publishei's  of  them,  not  to  us. 

Publication  With 

Price  per  year.  The  Enoinkkr 

Railroad  Gazette  |4.20  |5.40 

Scientific  American                3.00  4.50 

American  Miller                      1.00  2.75 

Manufacturer  and  Builder. .,  1.50  3.00 

American  Machinist                2.50  4.20 

London  Engineer  10.00  11.00 

ENGINEERS'GAZETTE.London  1.50  3.50 

National  Car  Builder   1.00  2.75 

Cotton,  Wool  and  Iron   3.00  4.25 

These  rates  are  for  new  subscribers  to  the 
journals  named,  and  those  wtro  send  money^ 
thi'ough  us  will  please  state  whether  their 
subscriptions  are  new  or  a  renewal. 

Any  periodicals  not  on  this  list  will  be  fur- 
nished at  a  discount  from  regular  rates. 

JoHK  B.  jAcxao>',  Printer,  4S  Centre  St.,  New  York. 
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BOOKS   ADVKRXISED    IN   XIIESE   PAGES   SOLD    BY  US..^ 


Hints  far 
Sfeam  Yachfsmen/' 

A  pannplilct  of  about  forty  pa^'es,  full  of  iiirorina- 
tioii  for  owners  anil  engineers,  by 

E.  E.  ROBERTS, 

auth'^r  of  Uspfiil  lliiits  on  Steam,"  and  inventor 
of  tlie 

ROBERTS  SAFETY  WATER-TUBE  BOILER. 

SENT  FREE  ON  HKCKIPT  OK  TWO-CENT  STAMP. 

Address 

K.  K.  ItOBKUTS, 

107  Liberty  St.,  New  York. 


OCEAN     MARINE  ENGINEERS' 
BENEFICIAL  ASSOCIATION, 
No.  69,  N.  Y. 

HALL,  ISl)  IJOWKIJY, 
iiirclM   every   \Veclii»'>i«lsij    Kveiiiiig  at 
7.:)0.    ViKiliiig:  ItrollKM-N  witli  Creden- 
tialK  eoi'ilially  invited. 

GEO  UHLER,  Sec'y  J.  GEO.  HERMES,  Prest. 


KATZENSTEIN'f 

Self-Acting  Metal  Packing, 

For  Piston  Rods,  Valy* 

Stems,  etc. 
Of  every  description. 
For  Steam  Engines,  la- 
comotives.  Pumps,  &c. 

Adopted  and  in  nsa 
by  tlie  principal  Iron 
Worlts  and  Steamship 
Companies  within  th« 
last  10  years  in  this  and 
Foreign  Coantrics.  For 
full  particulars  and  re- 
ferences, address, 

L.  XAmNSTmtOS, 

35?  West  St., 

(Vcw  Vork. 


HORACE  SEE, 

Engineer  and  Naval  Architect, 

(OoNSfi.TiNO,  Consthuctino,  and  Kxi'kht) 

Number  1  Broadway,  New  York. 


Jiuiuary  2;J,  \H'M. 
QKALED  PROPOSALS  will  hv  received 
O  ;it  the  office  of  till"  Siipci  visiii)^  Arch- 
itect, Treasury  DeiiarlnuMit, Wiihiiington, 
D.  (3.,  until  2  o"cl()i;k  I'.  M.  on  tiie  lid  day 
of  Marcli,  lS!)0,for  all  labor  utkI  materiais 
re(|iured  in  the  election  and  completion 
of  tlie  U.  S.  t'oiirt  House,  Po.st  OiKcuand 
Custom  House  building  at 

vi<  K8iirR<;,  ifiisK., 

(approaches,  heating-  aiiparatus  and 
I)lunil)ing  not  inchide<l)  in  accordance 
wilii  the  drawings  and  specilication, 
copies  of  which  can  be  had  on  ai)|)lica- 
tion  at  this  oflice  or  the  odice  of  the  Su- 
perintendent. Each  bid  must  be  accom- 
panied by  a  certified  check  for  $500  00. 

The  Department  will  reject  all  bids  re- 
ceived after  the  time  lixed  for  opening 
the  same;  also  bid.s  which  do  not  comply 
strictly  with  all  the  requirements  of  this 
invitation. 

Jas.  H.  Windrim, 
Supervisirif)  Architect. 


RICHARD  DUDGEON, 

No.  24  Colmnbia  Street,  New  York? 

IMukei'  and  ratenlee  of 

Improved  Hydraulic  Jacks 

Punches,  Roller  Tube  Expanders,  and  IHreet  ActlrR 
Steam  Haniiriers.  .Jaeks  for  Pressing  on  Car  Wheels 
or  (^rank  I'ins,  made  to  ortler.  Coniirmuieutions  by 
letter  will  reeeive  prompt  attention. 


THE  PRATT  &  WHITNEY  CO., 

MANUFACTURERS  OF  MACHINE  TOOLS 

For  Railway  and  General  Machine  Shops. 

COMPRISING 

Laihes-  Planere;  Corrugaling  ilacHnen  for  Grooving  Chilled  Oi-inding  Rolls  for  Flouring  Mills: 
Drilling  Machines  (Horizontal  and  Vertical);  Screw  Machines;  Milling  Machines; 
Cutler  and  Twist-Drill  Grinding  Machines,  Turret  Head  Chiicking, 
Bolt- Culling,  Forging  and  Finishing  Machinery;  Nut- 
Tapping  and  Cutting  Off  Machines;  Boring-Mills. 

And  Plants  Complete  for  Gun  and  Sewing  Machine  Manufacture. 
Special  Machinery  for  Metal  Working, 

MacbineH  Completely  Equipped  with  Tools,  Fixtures  and  Ganges 
for  Manufacturing  Metal  Goods  Generally. 

U.  S.  Stakdard  Taps  and  Dies  for  both  Hand  and  Machine-Work  ;  Pipe  Taps  and  Kkamers. 

Master  Car-Builders'  Standard  Limit  Gauges  for   KOUND  BAR  IRON.     U.  S.  Standard 

Thread  Gau^'es.    Standard  Cylindrical  Size-Gauges.   Drop-Forced,  Steel  Caliper  Gauges. 
Standard  Hand,  Shell,  and  Chucking  Reamers.    Taper  Reamers  for  every 
purpose.  Hardened  and  Ground  Steel  Mandrils,  and  every  appliauce 
in  TOOLS,  FIXTtTRES,  or  SPECIAL  GAUGES,  necessary 
for  STANDARD  INTERCHANGEABLE  WORK. 

Combination  t>atbe-Chucl{s;  Rensbaw  Ratchet  Drills.  Etc. 

^~Send  for  Illustrated  Catalogue  and  Price-List. 


J.  M.  ALLKN,  -  -  -  President. 
Win.  Xi.  FR.VNKLIN,  -  Vice-J'resident. 
F.  B.  ALLEN,  -  Second  Vice-President. 
J.  B.  PIERCE,  Secretary  and  Treasurer. 


Issues  Policies  of  Insurance  after 
carefnl  Inspection  of  the  Boilers, 

COVERING  ALL  LOSS  OR  DAMAGE  TO 

BOILiERS, 

BUILDINGS  AND  MACHINERY, 

ALSO 

Covering  Loss  of  Life  and  Personal  Injury 

ARISING  FROM 

STE/IM  BOILER  EXPLOSIONS, 

The  Business  of  the  Company  includes  all  Kinds  of  Steam  Boilers. 

Full  information  concerning  the  plan  of  the  Company  can  be  obtained  at  the 

COMPANY'S    OFFICE,    HARTFORD,  CONN., 

OK  AT  ANY  AGENCY. 


Pattern  Letters  for  MoMers 

Brand  Letters,  &c.    Vanderburg-h,  Wells  <& 

Co.,  Cor  .^Fulton  and  Dutch  Streets,  New  York. 

GARY  &  MOEN  COMPANY. 

234  AVest  29lli  St.,  New  York. 

Spiral  Springs  for  All  Purposes, 

steel  Wire  Rods  Straightened  and  Cut  to  Lengths, 


WORTHINGTON 

STEAM  PUMPS 
PUMPING  ENGINES 
INDEPENDENT  CONDENSERS 

vSKNw  FOR  c;i:]si:ral  ca  l  Ai.ocii  i: 

HENRY  R.  WORTHINGTON 

Boston.   Philadelphia.    Chicago.    St.  Louis.   St.  Paul.  San  Francisco. 


WAR.MING  AND  VK.N  riLATI.N(;.--A  prarlieal 
treatine  on  warniin;,-  liuiUliiit^K  liy  Ilol  Water, 
Steam  and  Hot  Air,  on  ventilation,  and  the 
various  nictliods  of  distributing  artificial  he^t, 
and  their  ellects  on  animal  and  vegetable 
Physiology.  To  H  liich  are  added  an  iniiuiry  in- 
to the  laws  of  radiant  and  conducted  Ileat,  the 
chemical  constitution  of  Coal,  and  the  combus- 
tion of  smoke.   Hy  Charles  Hood.    8vo,  cloth, 

 S'";.'*!- 


HTKA.M  K.N'GINK.— Iv.fw.n  h  Horw  Powi-r  InatTam 
shows  p<jwer  of  .simple  or  ('omp</und  Kngiiie*. 
with  any  diameter  of  cylinder,  prei-kure.  iipeed  or 
cut-off,  quantity  of  water  uoetl,  iii'^ii  preiu>ure 
for  any  cut-otf,  and  GruHii  Piiitun  preoDure,  with 
explanations  %i  21 

THK  I'0(  KKT  BOOK  OF  POCKFTT  BOOK.S.  beiur 
Molesworlh  and  Hurst's  I'ocWel  I!<><.>ki,,  printed 
on  Indian  paper  and  bound  loi-clbiT  in  one  vol- 
ume, royal  'Wmo.  Kuv-ia.  /ill  <-<J.'<'n  t.'>.00 


Corrugated  Metal  Gaskets.  BOOKS  for  ENGINEERS. 


(Patented.) 

Are  the  most  reliable  for  flange 
connections;  made  plain,  oval, 
square  and  irregular  for  pipes, 

CYLINDERS,  VALVES  AND  CHESTS. 

Is  not  affected  by  water,  steam, 
gas,  oil,  vapors  or  acid  solutions. 


U.  S.  MINERAL  WOOL  CO., 
2  Cortlandt  Street, 

N£W  TOBS. 


118  page  Catalogue  free  on  application. 

TREATIHK  on  the  Richards  Steam  Engine  Indica- 
tor, by  (;.  T.  Porter.    IlluKtrated,  8vo  (3  00 

IRON  and  Steel  Koundmg,  by  Claude  V>\\\k. 
.Second  etiition,  revised  and  enlarged,  8vo.  00 

ALGEBRA  .Self  laught.  by  W.  P.  Higg».  Aneaay 
and  simple  explanation,  8vo  $1  00 

THE  FIREMEN'S  Guide.  A  Hardbook  on  the 
Care  of  Boilers.    Fourth  edition,  8vo  $0  50 

USEFUL  HINTS  to  Sea  going  Engineers,  and 
how  to  repair  and  avoid  "breakdowns."  8vo. 

E.       F.  N.  SPON,* 

12  Cortlandt  Street,  NEW  YORK. 


MNK-JIOTION.— rink-Motion  and  Expansion- 
Gear  practically  considered,  by  N.  P.  Burgli, 
Engineer,  illustrated  with  9  plates  and  229  iiond 

engravings,  small  4to,  cloth  81-00 

Contents. — The  History  of  the  Invention  of  the 
Liiik-Motion;  Principles  of  the  action  of  Steam- 
working  Valves;  History  of  the  practical  applica- 
tion of  Valve-gearing;  (jeometrical  principles  of 
the  action  of  Eccentrics  and  Link-Motions,  ac- 
cording to  their  relative  positions,  as  applied  for 
Valve-Gears  of  Steam  Engines;  Action  of  Steam 
working  Valves;  Action  of  the  Steam;  Applica- 
tion of  Valve-Gearing  (original);  Adjustable  Ec- 
centrics; Action  of  the  Link-Motion;  Action  of 
the  Slide  Valve:  Action  of  the  Eccentrics; 
Angles  of  Eccentrics  (to  set);  Cams,  shape  of ; 
Cut-oil'  explained;  Expansion  explained;  Ex- 
haustion explained;  Eccentric  Rods  (length  of); 
Geometry  of  the  Link  Motion  and  Valve;  Lead 
Explained;  Lap  explained;  Link-Motiou  ex- 
plained; Rules. 

SPONS'  MECHANICS'  OWN  BOOK,  Containing 
702  pages,  8vo,  cloth,  with  1420  illustrations.  A 
manual  for  handicraftsmen  and  amateurs.  Price 
S2..50  postpaid. 

STEAM  HEATING  FOR  BUILDINGS;  or,  Hints 
to  Steam  Fitters.  Being  a  description  of  Steam 
Heating  Apparatus  for  Warming  and  Ventilat- 
ing Private  Hou.ses  and  Large  Buildings,  with 
Remarks  on  Steam,  Water,  and  Air  in  their  Re- 
lations to  Heating.  To  which  are  added  useful 
miscellaneoue  tables.  Third  edition.  With 
many  illustrative  plates.  By  W.  J.  Baldwin. 
12mo,  cloth  S2  rf 


Wanted  at  Once ! 


One  fore  and  aft  Compound  Con- 
densing- Engine,  with  condenser  ; 
hig'li  prcs-sure  cylinder  1<>  inch  to 
12  inch  diameter  :  Second-hand. 

One  pair  fore  and  aft  Compound 
noii-Conden.sing:  Eng^ines,  Second- 
hand, for  twin  screw  ;  h.p.  cylinder 
9  inch  to  \1  inch  diameter.  Please 
g-ive  full  particulars  of  weight,  ag^e, 
where  used,  and  maker,  with  lowest 
price  for  cash  f.o.b.  cars  or  boat  at 
point  of  shipping'.  Send  photo  or 
drawing  to 

"HELIX," 
Care  Egbert  P.  W.\tson  &  Son, 
l.-^O  Nassau  St..  N.  Y. 


THE  NEW  INDUSTRIAL  LIGHT, 


Hi 
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BRIL.L.IANT  !  POWEKFUI.  !  and  DIFFUSIVE! 


Burus  Petrolenm  Oil  Sprayrfl  liy  Cofflpressefl  Air. 

SIin[PI.E!   SAFE!   and  ECONO.TIICAK.  ! 

Thousands  in  use  in  Iron  Works,  Machine  Shops,  Railroad 
Yards,  etc.,  etc.,  in  Europe,  anil  in  ihe  L'niteil  States, 
l^mps  and  Burners  from  '200  to  in.OOO  candle  power, 
inaiiii  (act  11  dmI  Ii) 


INDUSTRIAL  LIGHT  GOMP&Kr, 


Temple  (oiirl, 

Authorized  Representatit.v.1 :  fivw  Vurk  < 

Rand  Drill  Company,  New  York  City. 
E.  P.  Ci  TLKR  i  Co.,  Boston,  Mass. 
('.  M.  .MoRsK,  ItiilTalo,  N.  Y. 
C.  C.  &  H.  K    U'  svos,  Newark.  N.  J. 


•J. 


HYDRAULICS.— Practical  Hydraulics;  a  series  of 
Rules  and  Tables  for  the  use  of  Engineers,  etc., 
etc.,  by  Thomas  Box.  Sixth  edition,  numerous 
plates,  post  Svo,  clotli  82  00 

THE  PRACTICAL  STEAM  ENGINEERS'  GUIDE 
in  t)ie  design,  construction,  and  management  of 
American  stationary,  portable,  and  steam  Bre 
engines,  steam  pumps,  Doilors,  injector^,  govern- 
ors, indicators,  pistons,  and  rings,  safety  valves 
and  steam  gauges,  for  the  use  of  engineers,  fire- 
men, and  steam  users,  by  Emory  Edwards,  lllus 
trated  by  119  engravings,  crown  8vo,  cloth  .$2. 


\'ax  S.vxtv()(M-:I)      ll.vui  f, 

SOLICITORS  OF  PATENTS 

ameiucan  and  forkkin 
Advocates   in  Patent  Causes, 
4i  PARK  ROW, 

Times  Building,  Rooms  191,  192,  New  York  City. 
J.  Van  Sastvoord.  W.  Hai-ft. 


STEAM  BC^ILERS.— The  Boilermaker's  and  Ir^n 
Shipbuilder's  Com|xinion,  comprising  a  series  of 
original  and  carefully  calculated  tables,  of  the 
utmost  utility  to  persons  interested  in  the  iron 
trades,  bv  James  j^oden,  author  of  "  Mechanical 
Tables,"  etc    fcap,  Svo.  cloth    $2.00 


MACCORDS  KINE.MAT1CS  :  Ol;  VL 
MECH.\XIS.M.—.\  Treatise  on  th<-  ->ioo 
and  Mo>litication  of  Motion  and  the  Construc- 
tion of  Mechanical  .Mcve">ent.'i.  For  tlie  use  of 
Draughtsmen.  Machinists,  and  Students  of  Me- 
chanical Engineerinr,  in  which  the  laws  govern- 
ing the  motions  and  various  parts  of  Jlechanics, 
as  effected  by  their  forms  and  modes  of  con- 
nection, are  detiuced  bv  simple  geomelriml 
reasoning,  and  their  application  is  illustrated 
by  accurately  constructed  diagrams  of  the 
different  mechanical  combinations  dis- 
cussed ta.OO 


I.-  ST^BOSTO  n:' 


TENTH   YEAR   OF  PUBLICATION 


11 


THE  ENGINEEli. 


The  Latest  Designed. 


CONCEDED  TO  BE 


r^PopSafe^Valve 

liy^YffiVRB-lEf  VALVE 
SIEMENGNEINDK^OR  ^^^^^-^^ 

Electrical  AccuMULAToK  and  Lighting  Co.,  Detboit,  Mich    Dec '20  ik«r 
CROSBY  STEAM  GAGE  AND  VAI.VE  CO.,  Bo.ston,  Mass.  '  ' 

deutlemen : — I  have  carefully  tried  the  Indicator  you  sent  me,  on  trial,  with  others  and  am 
pleased  to  say  it  stands  the  test  splendidly.   I  accept  the  Indicator  on  the  terms  you  offer  ' 

Yours  truly.         MARTIN  MOORfe,  Chief  En-ineer. 
In  a  letter  from  this  Company,  dated  April  6,  18K9,  occurs  the  following:  "The  Indicator  I 
bought  of  you  is  in  constant  use  and  giving  perfect  satisfaction." 

These  Instruments  are  Manufactured  only  by  the 
CROSBY  STEAM  GAGE  &  VALVE  CO.,  93  Oliver  St.,  Boston,  Mass- 

NEW  YORK.  LONDON.  HAMBURG. 


SHOWING  RELATIVE  THICKNESS 


Vulcanized  Fibre  Valves. 

For  Air,  Circuljitiiig,  Feed  &  Bilge  Pumps 

Far  Superior  to  India  Rubber  or  any  other  ma- 
terial, at  one-half  the  cost. 

VULCANIZED  FIBRE  CO., 

Hew  York  Office.  14  Dey  St.,     Wilmington.  Del. 


SHORT  LECTURES  TO  ELECTRICAL  ARTI- 
SANS. Being  a  course  of  experimental  lectures 
delivered  to  a  practical  audience.  By  J.  A. 
Fleming,  M.A.,  D.Sc,  (London).  Crown  octavo, 
cloth.  Price  81.50.  208  pages  with  73  illustra- 
tions. 


SI'ON'S  TABLES  AND  MEMORANDA  FOR  EN- 
GINEERS. Selected  and  arran-ed  by  J.T.HUrst, 
C.  E.,  Mem.  of  the  Society  of  Engineers.  6-tmo, 
roan,  gilt  edges,  third  edition,  revised  and  im- 
proved.  Vest-pocktt  size  $0.40. 

SHIPBUILDING.— The  Power  and  Speed  of  Steam 
Vessels  calculated  by  Rules  adapted  for  Vessels 
of  all  types.  By  William  Bury,  M.  I.  M.  E.,  Con- 
sulting Marine  Engineer,  with  diagrams,  small 
4to,  sewn  $1.4C 


Steam  Launches 

STEAM  YACHTS, 
TUG  BOATS, 

Marine   Engines  and    Boilers,  Pro- 
peller Wheels  and  Boat 
Machinery. 

Send  for  free  Illustrated  Catalogue. 

CHAS.   P.  WILLARD  &  CO., 

236  Randolph  St.,  Chicago,  III. 


DORETHY   &    WADS  WORTH, 

357  West  St.,  New  Vork. 
BOILER  TUBE  STOPPERS. 


S     Patented  Apr.  10, 1877.  No.  189,439. 

'^Ship  and  Smith  Work. 


January  28,  1890. 
HEALED  PROPOSALS  will  be  received 
O  at  the  office  of  i  he  Supervising  Archi- 
tect, Treasury  Department,  Washington, 
D.  C,  until  2  o'clock  p.  m.  on  the  1st 
clay  of  March,  1890,  for  all  the  labor  and 
material  required  to  fix  in  place  complete 
the  low-pressure,  return-circulation 
steam  heating  and  ventilating  appar- 
atus recjuired  for  the  U.  S.  Post-Office, 
Court-House,  etc.,  building  at 

BINGHAMTON,  N.  Y., 
in  accordance  with  the  drawings  and 
speciticaiion,  copies  of  which  may  be  had 
on  application  at  this  office  and  the  office 
of  the  Superintendent. 

Each  bid  must  be  accompanied  by  a 
certified  check  for  $200.00. 

The  Department  will  reject  all  bids  re- 
ceived after  the  time  fixed  for  opening 
the  same  ;  also  bids  which  do  not  comply 
strictly  with  all  the  requirements  of  this 
invitation. 

James  H.  Windrim, 

Supervising  Architect. 


Naval 
Constructors 
Architects. 
Builders. 
Mechanics. 
.\ssayers. 
Chemists. 
Scientists. 
Students. 


Size  KxJxH 
in.  Complete 
pocket  Dook. 

All  practi- 
cal problems 
solved  at 
sight. 

Mailed  on  re- 
ceipt of  75  cts. 


E.  0.  SMITH,  No.  1  Broadway,  N.Y. 


STEAM  HEAT[NC 


Barnard's  Condens'ng  System 

will  accomplish  the  following  desirable 
eft'ects : 

Saves  Coal,  Perfects  the  Circulation, 
Prevents  all  Noise,  Prevents  Freezing, 
Uses  Exhaust  Steam,  if  any,  without  back 
pressure  ;  will  work  at  any  pressure  of 
steam,  high  or  low;  has  no  machinery 
needing  care.  Is  adapted  to  Private 
Houses,  Flats,  Office  Buildings,  Hotels, 
Factories,  etc. 

GEO.  A.  BARNARD, 

15  Cortlandt  St.,    New  York. 

"Useful  Hints  on  Steam," 

By  E.  E.  KOBKRTS. 

Second  Edition.   A  Book  nf  06  pases.  Illustrated. 
Full  of  information.   Mailed  upon  receipt  of 

20  CENTS. 

NO  POSTAGE  STAMPS  RECEIVED. 
Address,  W.  BLITZ, 

107  Liberty  St.,  N.  Y. 


STEAM 
TRAP 


T^' CURTIS 

MANUFACTURED  BY 

THE  CURTIS  REGULATOR  CO., 

511  Walnut  St.,  St.  Louis,  ITlo. 

Has  balanced  Valve,  therefore  ^vorks  equally  well  under 
HIGH  or  LOW  pressure  ;  discharges  full  area  of  pipe  ; 
has  hard  composition  float,  vented  to  the  atmosphere, 
and  is  warranted  not  to  collapse  or  fill. 

GENERAL  AGENCIES  : 

New  York,  109  Liberty  St. 

Pliiladelpliia,  2,0:j.'>  North  Front  St. 

iTliniiea|>oIi<s,  210 South  Third  St. 
Cliieaso,  2ISLakeSt. 

St.  Louis,  lOT  Market  St. 
Ne»v  Orleans,  21  Union  S.v 


REDUCED  PRICES  OF 

THE  IMPROVED 

JENKINS  BROS'.  VALVES. 

Send  for  1890  Catalo!?ne.   It  supercedes  all 
pi'cvious  lists. 


71  John  Street, 

New  York. 
54:  Dearborn  Street, 

Chicago. 
105  Milk  Street, 

Boston. 
21  North  5tb  Street, 

Philadelphia. 


s 

TEA 

M  F^UMRS.  ^ 

1 

^^^^^^^^^^^ 

^       DUPLEX  PUMP         B  /£ 

^^VALLEY  PUMP^CO.,  Easthampton,  Mass. 

DUPLEX  STEAM  PUMP. 

FOR    ALL  DUTIES. 

Simple,  Durable  and  Efficient. 

Send  for  1890  CatalogTie. 

HALL  STEAM  PUMP  CO.,  91  Liberty  St. 


93  Liberty  St.,\  1 13  Federal  St, 
NEW  YORK.  !  BOSTON, 


\M  PROVED 
i  PUMPING 


For  Every 

Class 
of  Work. 


Send  for  New 
Illustrated 


ENGINi?ERS'  POCKET-BOOK.— The  Pocket-Book 
of  Pocket-Books,  bein^f  Molesworth  and  Hurst's 
Pocket-Books,  printed  on  India  paper  and  bound 
together  in  one  volume,  royal  32mo,  russia,  ffilt 
edges  5.0( 

STEAM  YACHTS  AND  LAUNCHES.— Steam 
Yachts  and  Launches,  their  Machinery  and 
Management,  a  Review  of  the  Steam  Engine  as 
applied  to  Yachts.  Laws  governing  Yachts  in 
American  Waters,  Rules  for  Racing,  Rules  for 
Building,  Pilot  Regulations,  Specific  types  of 
Machinery,  Design  of  Hulls,  etc.,  etc.,  by  C.  P. 
Kunhardt,  8vo,  cloth,  $3.00 

THE  MILLWRIGHT  AND  ENGINEER'S '  COM- 
PANION, comprising  decimal  arithmetic,  tables 
of  square  and  cube  roots,  practical  geometry, 
mensui-ation,  strength  of  materials,  mechanic 
powers,  water-wheels,  pumps  and  pumping-en- 
gines,  steam-engines,  tables  of  specific  gravity, 
etc.,  by  William  Templeton.  Seventeenth  edi 
tion,  corrected  by  Samuel  Maynard.  Plates, 
12mo,  cloth  82.50 


MARINE  ENGINEERING.— Seventh  edition;  en- 
larged. The  Designing,  Construction,  and  Work- 
ing of  Marine  Machinery.  By  A.  E.  Seaton,  M. 
Inst.  Nav.  Arch.,  M.  Inst.  Mech.  Eng.,  Lecturer 
on  Marine  Engineering,  Royal  Naval  College, 
Greenwich.  With  tables  and  illustrations  re- 
duced from  working  drawings.  General  Con- 
tents: I.  Principles  of  Marine  Propulsion.  II. 
Principles  of  Steam  Engineering.  III.  Details 
of  Marine  Engines.  IV.  Propellers.  V.  Boilers. 
VI.  Miscellaneous.  By  far  the  best  Manual  in 
existence;  gives  a  complete  account  of  the 
methods  of  solving,  with  the  utmost  possible 
economy,  the  problems  before  the  marine  en- 
gineer.  Express  only  $6.00 

FIVE  HUNDRED  AND  SEVEN  MECHANICAL 
MOVEMENTS.  Embracing  all  those  which  are 
most  important  in  djTiamics,  hydraulics,  hj'dro- 
statics,  pneumatics,  steam-engines,  mill  and 
other  gearing,  presses,  horology,  and  miscella- 
neous machiner.v;  and  including  many  move- 
ments never  before  published,  and  several  ol 
which  have  only  recently  come  into  use.  By 
Henry  T.  Brown   $1.0C 


R 


ELIfiNCE  HYDRAULIC  JACKS, 
SOLID  DRAWN  WELDLESS  STEEL  TUBES, 
ORIGINAL  DEAD-STROKE  POWER  HAMMERS, 

S.  JXTSTICE!  cfc  CO. 
14  North  Fifth  Street, 

PHILADELPHIA.  PA. 


No. 


Power  Tests  Made 

To  determine  the  horse-power  used  from  auy  line  of  shafting,  or  through  belts  of 
given  dimensions.    Also  engines  and  boilers  tested  for  power  and  evaporation. 
Expenses  of  running  any  given  plant  accurately  estimated,  and  faults  located. 

Engines  and  Boilers  and  all  Steam  Machiner.v,  for  all  purposes,  contracted 

for  and  erected. 

S.       VAIM  CLIEF,  ^^^^^7' york. 


THE  O'CONNELL 

"THE  GREASER." 

ECONOMY  of  iubricaut, 

SI31PLIC1TY  of  coustructiou, 

DURABILITY,  and,  above  all, 
RELIABILITY  in  action,  and 
its  characteristic  points. 

NOTHING  AUTOMATIC  ABOUT  IT. 

The  hand  on  cup  prac- 
tically "feels"  the  pin. 

Castor  or  Lird  oil,  grease  or  tallow 
plain,  or  a  mixture  of  any  or  all  can 
be  used  while  under  full  steam. 

O'CONNELL  &  CAHILL, 

PATENTEES, 

Manistee,  Mich. 


TENTH    YEAR    OF  PUBLICATION 


THE  ENOINEER. 


Ill 


WM.   BERKEFELD'S   FOSSIL   MEAL  COMI-OSIXION. 

Each  Bag  marked  with  trade  marR,  thUH 
Beware  ok  Imitations.  Onicr  direct 
from  the  sole  proprieUjrs  in  Iho 
United  .Stales, 

THE  FOSSIL  MEAL  COMPANY. 
August  Giese,       -  Proprietor 
2  Cedar  St.,    New  York. 
Or  from  our  authorized  agents. 


Silica  Graphite  Paint,    Graphite  Pip eJointGr ease 

Unaffected  by  heat  or  cold,  dampness,  salt  idr,  rust  or  For  Steuni  or  Oai  P  pes.  Holts.  Sc-ew,  Etc.  Makes  a 
even  aelds.  I'or  smoke  stacks,  holler  fronts  or  metiil  Perfect  .lolnt  that  can  be  opened  with  ease  In  thre« 
work  this  is  far  superior  to  anything  made.    It  will    years  or  thirty  years. 

'joS.'MxcJN''(Vi;\''iliLECO.,  .Jersey  Cltv.  N.  .T  iMXON  rRKflHI.E  CO.  .Jersey  City,  X.  .J. 


The  new  Handy  Binder  makes  a  per- 
fect book  of  one  or  twenty-six  issues  of  The 
Engineer  Papers  bound  without  mutila- 
tion. Pages  open  fiat.  In  flexible  board 
sides,  per  express  only,  50c. 

K(.:BERT  P.WATSON  A:  SOIV, 

150  Nassau  Street,  N.  Y. 

INDICATOR  PRACTICE  AND  3TEAM  ENGINE 
ECONOMY,  with  plain  directions  for  attaching 
the  indicator,  taking'  diafjrams.  computing  horse 
power,  drawing  the  theoretical  curve,  calculat- 
ing steam  consumption,  determining  economy, 
locating  deriviigements,  etc.,  also  tables  required 
in  making  the  computations,  by  Frank  F. 
Hemenway.   Price  $2.00 


January  30,  1890. 
HEALED  PROPOSALS  will  be  received 
lO  at  the  oflice  of  the  Supervising  Archi- 
tect, Treasury  IJepartnieiit,  Washington, 
D.  C  ,  until  2  o'clock  P.  M.  on  tlie  24tJi 
day  of  February,  IS'JO,  for  certain  addi- 
tional work,  comprising,  vestibule  at 
mailing  ])latfoi  ni,  and  Htting  up  attic  over 
court-room  of  the  U.  S.Post-Oliice,  Court 
House,  etc.,  building  at 

AUKUKN,  NfillV  YORK, 

in  accordiince  witli  the  (Irawingsand  spec 
ilicatioii,  copies  of  which  maybe  had  on 
application  at  this  office  or  the  oflice  of 
the  Superintendent. 

Each  bid  must  be  accompanied  by  a 
certified  check  for  .f.")0.00. 

The  Department  w  ill  reject  all  bids  re- 
ceived after  the  timetixeil  for  openingthe 
same;  also  bids  which  do  not  corajjlj 
strictly  witli  all  the  recpiirements  of  this 
invitation. 

James  H.  Windkim, 

Supervising  Arcltitect. 


ENGINEERS'  HAND-BOOK.— Reed's  Engineer's 
Hand-Kook  to  the  Local  Board  Examinations, 
revised  by  W.  H.  Thorn.  Uth  edition,  revised 
and  enlarged,  with  ^tiU  diagrams  and  36  lar;.  e 
plates.    Crown,  8vo,  clotb  8J..'U 


FOR  1890, 


Just 
Issued, 


THE  RAILROAD,  TELEGRAPH  &  STEAMSHIP  BUILDERS'  DIRECTORY. 

A  United  States  Business  Directory  containing  the  names  of  manufacturers  and  dealers, 
covering  all  articles,  devices  and  materials  used  in  tlie  conr-truclion  and  operaliiui  of 
Railroad,  Telegraph,  Steamship,  Heat  and  Power,  Electric  Light 
Co.s'  etc.,  including  dealers  in  Lumber,  Iron  and  Steel.  Locomotive  and 
Car  Builders,  Railroad,  Bridge  and  other  Contractors ;  Electric  Light, 
Telegraph  and  Telephone  Co.'s;  Ship  Builders  and  Materials. 

Including  a  list  of  every  Railroad  in  the  United  States,  Canada  and  Mexico,  giving 
length  in  miles,  Rolling  Stock  and  Officials  in  charge  of  ordering  and  Purchasing 

Supplies;  together  with  valuable  tables  useful  iu  Railroad  Construction. 

Price,  $2.o0. 


ENGINEER  AND  .MACHINISTS'  POCKET-BOOK, 
Containing  Mensuration  of  Surfaces  and  Solids, 
Strength  of  Materials,  Water  Wheels,  Hydrau- 
lics, Pneumatics,  etc.,  Steam  and  the  Steam 
Engine,  Combustion,  Water,  Fuel,  Tables  of  the 
Weight  of  Metals,  Pipes,  etc.,  by  Charles  H. 
Haswell,  limo,  roan  tuck,  new  edition,  enlarged. 
  4.0(1 


A  CATECHISM  OF  THE  STEAM  ENGINE  in  it^ 
various  applications  in  the  Arts,  to  which  is  now 
added  a  chapter  on  air  and  gas  engines,  and 
another  devoted  to  useful  rules,  tables,  and 
memoranda.  By  John  Bourne,  C.  E.  New  edi 
tion,  much  enlarged  and  mostly  re-written. 
Illustrated  with  2V2  woodcuts,  for  the  most  part 
new  in  t his  edition.    iL'inc cli .t li,  D.  A  S~.IK1 


EVERYTHING  FOR  THE  ENGINE  ROOM. 

W'f  are  maiiiirurliircrH  ol  uiid  di-alerx  III  Kii^iil<-i-rpi'>  >|i<'<'ial Hi  m,  and  ran 
Mii|>|>ly  all  u;<><>dN  iicedi-d  in  an  i^ii^l  iic  room.  1*1  pi- 'I'ooIh  of  all  kiiiiln,  I'arkliiu 
<il  all  kliKln,  iCi-t'ord 1 11^  (;uii;;i'n,  >i(i-aiii  (>aii:;i->«,  Hark  FrrNHiiri'  \  alvi'ii,  illuli 
and  liOVvWaler  .\lariiin,  (>ralc  llarn,(>ri'U«ie  f'ii|iN,and  o  ii  r  ttpi'il  a  I  .TI I  .\  .%'I'Olt  , 

wliirli  \%ill  |>iiMllit  I'ly  |>ri-%i'iil  ^ri'a>><;  Irom  i-iiti-rln^  a  bi>ll<'r.  All  ({ooda 
\t  arra  iili'<l,  anil  prii  i'M  Inn    lor  xlaiiilard  K"i><l*>. 

NINE  ft  ROBERTSON,  45  Capllandt  SI.,  N.  Y. 


WM.  B.  BROOK  &, 

MANOFACTUPERS'  AOENTS  FOR 

ri 


CO., 

n 


LEATHF-R  BELTING, 

Sole  AiJreiifs  for  Plnrii  »  (;iiim  (  ore  ami  Il(  iii|)  rackiiii^B. 
Sole  Manufacturers  of  ACME  PISTON  PACKING. 

No.  47  Murray  Street,   -   New  York  City. 


PEERLESS 

Te1o'>^nn«>  Mnrrr"  153, 


RTJHBKli 


'VRITF  FOR  CATALOGUE 


THE/AaNUFACTURES  AND  PRODUCTS  • 
0rTHEUr^lTED5TATE5.  J 

comprises  Every  Article  made  in  this  • 
Countr)^  -indexed  and  Gassified  -and  » 
under  each  article  the  names  and  addresses  # 

THE  BEST  MANUFACTURERS.  I 

(pmplete  in  One  Royal  Octavo  Vol. oJoverlOOOpp.  • 
rrice  inGoth.^S.  in  Leather.^?.  • 
INDISPENSABLE  • 
To  Buyers  of  Articles  mall  lines  and  • 
Invaluable  as  a  Statistical  worK.  • 

•  Orders  received  at  office  of  thi5  Paper  •  • 


WORKSHOP  RECEIPTS,  for  the  use  of  Manu- 
facturers, Meolianics  ami  Scientific  Amateurs. 
First,  second,  tliirii  and  fourth  series,  each  con- 
taining about  450  pasres,  with  illustrations, 
crown  octavo,  cloth.    Price,  S^.'O  each. 


Second-Hand  Machinery 

• 

.\|80,  all  kinds  <•(  S«M-<,iid-" ;iijd  Machinery  fur- 
ni.sheil.  New  Madiiiicry  furnihhed.  and  .Second- 
Hatid  Uiken  in  exchaM;;e  or  |iurclia»eil.  Send  for 
Monlhlv  List  ;  too  lon^'  for  puhljcation. 

NEW  YORK  MACHINERY  DEPOT, 

BRIDGE  STORE,  No.  16. 

On  Frankfort  St.,   New  York. 

A  TREATISE  ON  THE  USE  OF  BELTINO  FOR 
THE  TRANSMISSION  OK  POWER,  with  oumer- 
ous  illustrations  of  actual  methods  of  arranging 
main  drivin;;  and  quarter  twist  belts,  and  of  belt 
fastenin-rs.  E.\amples  and  rules  in  (.'reat  number 
for  exhibiting  and  calculating  the  size  and  driT- 
inff  power  of  belts.  Bv  John  H.  Cooper.  M.E.$3.MI 

SLIDE  VALVE.— The  Slide  Valve  practically  con- 
sidered, by  N.  P.  Burgh,  Engineer,  containing 
illustrations,  and  121  paj^esof  letterpress.  CrowD 
3vo,  cloth  $2.00 

MECHANICAL  DRAWING.— Prepared  for  the  use 
of  the  Students  of  the  Massachusetts  Institute 
of  Technology,  by  Prof.  Linus  Faunce   $1.'.0 

PRACTICAL  ELECTRICITY. -A  laboratory  and 
lecture  course  for  first  year  students  of 
electrical  engineering,  ba^ed  on  practical  defi- 
nitions of  the  electrical  units.  By  W.  E. 
Ayrton,  F.  R.  S.,  Asso.  Mem.  Inst.  C.  E. 
Illustrated.    New  York  $2.50 


SUBSCRIPTION  BLANK. 

Messrs.  EGBERT  P.  WATSON  &  SON,  loO  Na.ssau  St.,  N.  Y. 

Enclosed  please  find  |2.00.  Please  send  to  my  address  The  Engineer  for  one  year 
from  

Sign  Name  and  Address  very  plainly  and  always  give  your  house  number  where 
oossible. 


ENGINEER'S  LOG  BOOK  Manual  of  Screw  Cutting. 


TO  GO  IN  BREAST  POCKET.-*;a 

Being  a  record  or  daily  riiiiM  for  one 
year,  ruled  tor  all  teinperaliireit,  i>rcj<!»- 
iireM,  rovoliilloii!«,  piHioii  M|>eed,  ter- 
luinalK,  liot  well  toin|ieratureM,  fuel 
burued,  aislieH  and  wastes,  oil  uoed, 
defects,  repairs,  and  reiiiarkM. 

Price,  One  Dollar  by  3Iail. 

E&BERT  P.  WATSON  &  SON,  N.  Y. 


By  D.  E.  MacCARTHY. 

Containing  full  information  for  the  practical 
man,  comprised  in  simple  rules  by  which  any  nian 
can  cut  any  thread  or  fractional  thread,  on  any 
engine  lathe  that  has  a  full  set  of  gears.  Price  26 
cents.— mailed  free. 

E.  P.  WATSON  &  SON,  1.50  Nassau  St..  New  York. 

THE  C'OMPLETK  PRACTICAL  MACHINIST,  em- 
bracing loathe  Work,  Vice  Work,  Drillsand  Drill- 
ing, Taps  and  Dies,  Hardening  and  Tempering, 
the  Making  and  Use  of  Ti>.>ls.  etc..  etc.,  by  Joshua 
Rose.  Illustrated  bv  130  engravings,  crown  8vo, 
clolh  "  ..$i.50 


The  COLGAN  LUBRICATING  BALL  for  all  Steam  Engines,  ""»"S?a?rona,y. 


This  is  a  detergent  cliemic;il  coin[>onnil  fur  clean.siiig  and  hilu  ii  atiiig 
of  any  kind,  ami  needs  no  attention.  It  reduces  tlie  pi.-^t  of  lubricat ion 
condenser.  Its  function  is  to  cut  and  dissipate  all  traces  of  previous 
reduces  friction,  and  is  cheap  in  first  cost.     Tliese  assertions  are  fully 

BAU.  in  niercanlile 

E.  S.  JAFFRAV  &  CO. 


PEOPLE'S  LINE  OF  STEAMERS,  Pier  26,  East  River, 
COLGAN  M'F'O  Co.,  234  West  kt.  Nkw  York,  May  21,  KSS. 

Gentlkmex:— For  the  past  two  months  I  have  been  uslnn  your  Lubricat- 
ing Balls  upon  our  steamer  "  Roscilalc,"  and  we  have  been  making  i;! 
miles  per  clay,  u^iing  but  two  of  thcn>  each  day.  and  1  can  say  tliat 
iu  all  of  niy  forty  years'  e.xperieuce  have  never  found  its 
eaiial  as  a  cylinder  lubricator.      Yours  very  truly, 

HI£N HV  LA WKE.NCE,  Chief  Euginecr  People's  Lhie. 

OLD  DOMINION  STEAMSHIP  COMPANY. 

Nkw  Y'ork,  May  1st,  18,S3. 
Gents  ;— Iu  answer  to  your  Inquiry  a.s  to  how  I  liked  your  Lubricating 
Balls  for  lubricating  the  valves  and  cylhulors  of  our  compound  and  other 
engines,  I  am  pleased  to  say,  after  a  trial  of  tlvi-  months  on  the  Steani-ihip 
"Roanoke,"  and  two  months  each  of  the  steamships  " Cuyandotte," 
"  Breakwater,"  and  "  Klchmond,"  that  It  lias  (jivcn  entire  saiislactlon. 
We  use  two  I'.alls  an  liour  In  the  large  eiixiiies.  ilevrlopiiifr  i.+  i  i  licir>H 
power,  aud  one  Ball  |)cr  linnr  in  tli»  small  oii.i;lnfs.  .loM'liiiniig  liorsc 
power.  We  lind  the  valve  aiul  cylinder  .•iurfaci-.-,  u  eariiii;  iiuu  li  snic.otlu-r 
and  the  friction  greatly  reaucod.  The  surface  coiuli  iisiTs  an. I  liollers  are 
entirely  tree  from  the  nithy  grea.se  that  collected  In  them  whoii  we  used 
Cylinder  Oil.  I  take  great  plesisure  in  reconimeiiclliig  ymir  Liilirlcatiiig 
Balls  to  all  parties  who  want  a  gooil  lubricator  for  their  vah  es  and  cylin- 
ders without  having  the  filthy  grease  collect  In  tlieir  condeuscrs  and 
boUers.  Very  respectfully.  GE^iRwE  V.  SLO.\T. 

Supt.  Engineer  Old  Dondnion  Steamship  Co.. 
Pier  26  (New  No.  I,  North  River. 
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by  the   actual  working 

of 

the   COLGAN    Ll  HKh  ATINC  f 

and  naval 

sli'ainers. 

New  York.  London, 

Nottingham, 
GlasKow,  Paris, 
Manchester. 


COLGAN  Mfo.  Co. 

Gfntlemkn  :— In  reference  to  your  Patent  LubrlfathiK  Ralls.  1  have 
used  them  on  hoard  the  steam  Yacht  "stranper,"  ami  found  tlu  ni  to  be 
all  you  claimed  for  them.  I  have  used  the  best  cylinder  <ills  iu  the  mar- 
ket, >^ut  owlnn  to  tne  steam  being  superheated  at  r,  lbs.  pnssiire,  1  had  a 
Kood  deal  of  trouhle  In  keep  the  valve  face  In  order  till  I  conimem  eil  to 
use  the  rails,  alter  wliicli  1  liad  no  further  use  for  nil.  and  also  my  liolh  rs 
are  fr  i-  from  gri-iuse  and  dirt,  and  I  may  state  they  are  ch.*aj)er  than  oil  In 
dlrict  cost  I  take  pleasure  in  recommending-  ti.em  to  any  person  reijulr- 
Ing  a  good  internal  lubricant.  Yours  truly, 

.lOHN  REDMOND, 
Nkw  York,  Dec,  'ji  th,  IS*-*         Chief  EnRlneer  steam  Yacht  ••  Strsnirer.'' 


Tliese  are  only  a  few  out  of  many  similar  which  we  shall  be  pleased  to 

send  on  application. 
We  Guarantee  that  our  Patent  Lubricating  Ballt  trill  do  exactly 
what  the  above  Certificates  say  they  will,  or  ire  tciU  te/und 

the  Money 
Send  for  circular  to 
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COLGAN  MFC.  CO., 

WEST    STKKKT,  NKW  YORK. 


L  .  S.  KKVF..M'E  MARINE. 
Steamkb  De.\teb, 

Newivkt.  R.  L.  June  Uth.  ms. 
Gestlemex  :— After  having  used  your  I.ubricatlni;  U»ll»  for  three 
months.  imfOlleUetl  and  as  an  act  of  Ju-t:  .  ■    ^    .  I  take  great  pleuure 
Iu  stating  tliey  have  worketl  to  niy  eut  -  ii. 

I  find  t  e  wearlnu  surfaces  of  the  \  iider  very  mucb  Im- 

provfd,  con.sequeutly  the  frlcii->n  must  1    ..      .   .  t  utly  re<luce»l. 

The  llr,-t  month  I  used  two  balls  per  hour;  1  gradually  reduced  the 
expenditure  to  oue  ball  pi-r  hour. 

They  work  equally  as  well,  an  !  '  .iv     -Ing  them  In  the  cylinder  of 
the  circulating  engine  running  ai 
continue  the  u.ie  of  > 
unl  t'l.  1    '        ■  :;i.  rliir  to  an%  .i. 
80  Lhe  I  ciil. 
Iwlll  ■  condition  of  the  boiler  now  te  so  much  lmpn.»e<l 

that  It  Is  .1  ,  -  ;  .r  nie  to  go  In  It,  %vhlle  such  was  not  the  case  before 
I  used  your  Luorlcating  Balls:  consequently,  they  are  all  jou  clalOi  for 
them.  .  ., 

Very  respectfully. 

M.  T.  CHEVEKS, 

Chief  Engineer,  C.  8.  R.  V 

To  COLOAX  MAXtTFACTtnilXO  Co.. 

No.  2-4  West,  cor.  Beach  St..  New  York.  N  V. 


ng  Ball*,  because  I  have 
have  used  In  the  cylloder. 


THIS   PAPER   CIRCULATES   ALL   OVER   THE   UNITED  STATES. 


THE  ENGINEER. 


Compound  and  Triple 
"    Expansion  Engines, 

For  Steam  Yachts  aud  Launches. 
Estimates  furnished  on  application. 

RILEY  &  COWLEY, 

MACHINISTS  AND  ENGINEERS, 

Richard  &  Bowne  Sts-, 

Brooklyn,  N.  Y. 
Teleplioiie— 347. 


STEAM  USING.— Steam  Using-,  or  Steam  Enffine 
Practice,  byChas.  A.  Smith,  C.  E.,  8vo,  cloth. 

  $3.00 

Contents. — On  the  Natnre  of  Heat  and  the  Prop- 
erties of  Steam  ;  Valve  Gear  ;  The  Quantity  of 
Steam  which  mi.Ljlit  be  u-sed  and  which  is  used  ; 
The  indicator  aud  Indicator  Diagram  ;  The  ex- 
periments of  Hirn  and  Hallauer  ;  Steam  Heat- 
ing. 

A  MANUAL  OF  STEAM  BOILERS— Their  design, 
construction  and  operation;  for  technical 
schools  and  engineers.  Illustrated.  693  pp. 
By  R.  H.  Thurston,  M.  A.  Doc.  Eng.,  etc.,  etc. 
New  York  $6.00 


PUMP  MAKING.— A  Practical  Hand  Book  on 
Pump  Construction,  by  i'hilip  R.  Hioi-Wng, plates 

crown  8vo,  cloth     $1..50 

Contents. — Principle  of  the  Action  of  a  Pump  ; 
Classification  of  Pumps  ;  Description  of  various 
classes  of  Pumps  ;  Remarks  on  Designing 
Pumps  ;  Materials  Pumps  should  be  made  of  for 
different kinds~Df  Liquids;  Description  of  vari; 
ous  classes  of  Pvimp- valves  ;  Materials  Pump- 
valves  should  be  made  of  for  different  kinds  of 
Liquids  ;  Various  Classes  of  Pump-buckets  ; 
On  designing  Pump-buckets  ;  Various  classes  of 
Pump-pistons  ;  Cup-leathers  ;  Air-vessels;  Rules 
and  Formulas,  etc.,  etc. 


THE  CONTINENTAL  IRON  WORKS, 

SOLE  MANUFACTURERS  OF 

CORRUGATED  BOILER  FLUES 

Under  their  own  patents  and  those  of  SAMSON  FOX,  of  Leeds,  England. 
MADE  IN  SIZES  FKOTI28  ins.  TO  60  ins.  DIAjUETER, 
  witli  Flanged  or  Plain  End.s. 

(^"Take  Ferry  from  10th  or  23d  Sts.,  N.  Y.,  to  Greenpoint."®a 
Thos.  F.  Rowland,  Pi-es.,  Warren  E.  Hill,    I  vino  Preo 

Thos.  F.  Rowland,  Jr.,  Treas.  Chas.  H.  Corbett.  ( 

THE  LANE  &  EODLE7  CO., 

AatoMticGut-offEiiDGii 

From  heavy  patterns  and  of  unexcelled 
workmanship. 

Steel  Boilers,  Feed  Water  Heaters, 
Shafting,  Pulleys  and  Gearing. 

THE  LANE  S  BODLEY  CO., 

267  to  275  Water  St., 
CINCINNATI,  O. 


AMERICAN 

The  only 


AFETHALVE. 


Automatic,  Adjusting,  8«jfety  Yalve  ever  produced. 

FOR  LOCOMOTIV^-v  STATIONARY,  MARINE  AND 
PORTABLE  BOILERS. 

It  does  not  infringe  on  tlie  patents  of  any  valve  made. 

We  guarantee  all  parties  buying  or  using  thera  protection 
against  all  suits. 

Accepted  for  application  to  all  marine  boilers  by  the  Board  of  Super- 
vising Inspectors  of  Steam  Vessels,  and  approved  by  the  Secretary  of 
the  Treasury  at  Washington,  D.  C,  January,  1885. 

Approved,  and  its  adoption  recommended  on  U.  S.  Naval  Steam- 
ships, April  1,  1885,  by  U.  S.  Naval  Board  of  Examiners. 


I 

AMERICAN  STEAM  GAUGE  GO. 

36  Cliardon  Street,  Boston,  Mass. 


Send  for  Price  List. 


NEW  YORK  BELTING  &  PACKING  COMPANY, 


15  PARK  ROW,  NEW  YORK. 

Oldest  ail  Largest  lannfactnrers  in  tie  World 

-OIF- 


JOHN  H.  CHEEVER,  Treasurer 
J.  D.  CHEEVER,  Deputy  Treasurer. 


li 

Adapted  to  Mechanical  Purposes. 

RUBBER  BELTING, 
RUBBER  PACKING, 

RUBBER  HOSE, 
Rubber  Mats,  Mattin£:s  ^  Stair  Treads. 

EXTRA  RUBBER  &  COTTON  HOSE.  ^^mders. 

Circular  Woven  Seamless  Antiseptic  RITB-  «^ 
BKK-LIIVED  'CAB1,E'  IIOS£  and  'TEST'  1 
HOSE,  for  the  use  of  Steam  Engines,  Force  "^i'—.. 
Pumps,  Rolling  Mills,  Iron  Works,  Factories,  etc.  c??f 

■nr^.-on      in      o    *  „      ;   ttt   ^Jf- 


to  insiu-e  Wear, 


ExTBA  Steam  Hosk. 


Woven  in  a  superior  manner 
Compactness  and  Durability. 

SOLID  VULCANITE  EMERY  WHEELS. 


14  YEARS? 


oso 


^873-l887. 


JARVIS  B.  EDSON 

iNo.  145 

I  Broadway 


Recording 

STEAM 

GAUGE, 


NDEXPEI^IMENT 


86  Liberty  St 
N.Y. 

"RECORDS 
THE  PRESSUReI 
DAY%NICHT 
ONOURMAINS 
-AND  ONOUR 
BOILERS" 


LE  COUNT'S  NEW  EXPANDING  MANDREL. 

(Patented  December  25, 1877.)  ^ 

If  You  will  Try  this  Tool  You  will  not 
Regri'et  the  Expense. 


Taking  anything  from 


AMATEUR'S  SIZE. 

to  1  incii  inclusive,  price  


.$5  00 


MACHINIST'S  SIZE. 


No.  1   i^tol    in.,  price  $10  00 

No.  2   1    to  1}^  in.,  price   14  00 

No.  3  n^to2    in.,  price   18  00 

No.  4  (with  screws)  2    to  3    '         '  " 

No.  5   "         "   3    to  4 


in.,  price   33  00 

in.,  price   44  00 


0.  W.  LE  COUNT,  South  Norwalk,  Conn, 


AUTOMATIC  ENGINES, 

Return  Flue, 
Portable  &  Upright  Boilers 

1 ,  3  and  6  h.  p. 

Send  for  photo  and  price  list. 
F.  J.  CCJKTIS, 

Spenccrport,  N.Y. 


SHIPBUILDING.— The  Power  and  Speed  of  Steam 
Vessels  calculated  by  Rules  adapted  for  Vessels 
of  all  types.  By  William  Bury,  M.I.M.E.,  Con- 
sulting Marine  Engineer,  with  diagrams,  small 
4to,  sewn   $1.40 


A  Key-Seating  Machines 
ir^and  20  in.  Drills 

p^jr        A  SPECIALTY. 

SEND    FOR   I.1.ST  OF 

New  aMSeconil-Haiiil 

L.atIies,Planer«i,  Drills, 

or  anything  in  Machinists 
Tools  or  Supplies. 

W.  p.  DAVIS, 

Itoclicsler,  N.  Y. 

Works  at  North  Bloomfield. 


Chesapeake  Dry  Dock  and  Construction  Co., 

(on  HAMPTON  ROADS.) 

Equipped  witU  a  Simpson's  Basin  Dry  Dock,  capable  of  docking  a  vessel  600 
feet  long,  drawing  25  feet  of  water,  at  any  stage  of  the  tide. 
Repairs  made  promptly  and  at  reasonable  rates. 

SHIP  AND    ENGINE  BUILDERS. 

For  estimates  and  further  particulars,  address 
C.  B.  ORCUTT,  Pres't,  No.  l  Broadway,  New  York. 


NATIONAL  FILTER. 

Guaranteed  to  remove  hardness  from  water  FOR  BOILER  USE. 

For  Domestic  and  Mechanical  purposes. 
I^arge   Sizes  for-   !Mills   and.  AVater  W^ovks. 
NATIONAL  WATER  PTJEIFYING  CO., 

Address  for  Pamphlet.  lib  Broadway  and  86  Liberty  St.,  N.  Y.  City. 


PORTABLE  INDUSTRIAL  LIGHT  FROM  OIL  UP  TO  2000  i'o« 


NDLE 
EB. 


THE 


i6 


WELLS  LIGHT 


9  9 


WALL  WORK  &  WELLS'  PATENTS  (Registered  Title.) 

NO  ENGINE  !     NO  BOILER  !     NO  COMPRESSOR  ! 
NO  CONNECTIONS  !    NO  H.iRD  SHADOW  ! 
NO  DANGER  !    NO  SPRAY ! 

3000  NOW  IN  USE. 

For  Engineers,  Contractors,  Ship  Yards,  Railroads,  Docks, 
Dredgers,  Mines,  Collieries,  aud  all  places  where 
portable  powerful  outside  light  is  required. 


MEDAI^S  AT  PARIS  &  HAMBURG 

KEEGAN  St  HALPIN, 


■89. 


44  &  46  Washington  St., 
NEW  YORK. 

Sole  Manufacturers  for  the  U.  S. 
GOOD  FIRMS  WAIJTEL)  lOR  DISTRICT  AG£XTS. 


SAW  tilJ.^IMERS.E 


THIS   PAPER   CIKCULATES   ALL    OVEK  THE    UNITED  STATES. 


TUCKER'S    IMPROVED    SURFACE  CON- 
DENSER. 

The  eng  i-aving-  shows  an  improved  method 
of  constructing  surface  condensers  whereby 
they  are  more  easily  cleaned  fr-om  g-rease  or 
surface  deposits  which  accumulate  upon  the 
tubes  in  course  of  operation.  This  cleaning- 
is,  in  ordinary  surface  condensers,  a  tedious 
and  expensive  job,  for  eacli  tube  has  to  be 
withdrawn  separately,  resulting  in  a  great 
expenditure  of  time  and  money.  In  Tucker's 
Surface  Condenser  the  tubes  are  arrang-ed 
in  systems,  or  groups,  which  are  self  con- 
tained in  one  casing-,  the  latter  being-  bolted 
to  the  heads  of  the  condenser  casing-  as 
shown.  Fig.  1  is  a  longitudinal  vertical 
section  of  a  condenser  showing-  two  of  the 
groups  or  sections  of  tubes,  partially  pulled 
out,  and  the  lower  section  jointed  to  back 
head.    Fig.  2  is  a  vertical  section  of  the  for- 


Thr  modern  Bi  itish  battleship  carries  an 
enormous  amount  of  top  hamper  in  the  shape 
of  deck  houses,  wind  trunks,  cliimneys,  boats, 
etc.  It  must  not  be  supposed  that  these 
thing-s  could  be  cleared  away  when  tlie  ship 
was  going  into  action.  They  would  no 
doubt  be  cleared  away  after  she  was  in  ac- 
tion by  the  enemy's  guns,  but  with  what  re- 
sult? If  the  boiler  rooms  are  absolutely  de- 
pendent on  wind  trunks  for  air,  and  these 
trunks  ai-e  smashed  up  and  disorganized, 
how  is  steam  to  be  kept?  Such  ships  as  the 
'  Victoria  '  when  steaming  are  drowned  for- 
ward, just  as  a  monitor  would  be  in  a  sea. 
If  we  contrast  the  mark  which  such  a  vessel 
as  the  '  Victoria  '  presents  with  a  monitor 
carry  ing  two  heavy  guns  in  two  turrets,  it 
is  obvious  that  all  is  in  favor  of  tiie  monitor. 
That,  at  all  events,  is  the  way  in  which  the}' 
are  arguing  in  the  United  States,  and  we  lind 


Annum.  -  Sjn(;i-e  Coi-iks,  8  Cents. 
March  15,  1890. 

MECHANICS,  AND  THE  ALLIED  ARTS.  

Every  seafaring  man  knows  that  the 
"suction"  of  a  fast  vessel  extends  to  a  consid- 
erable distance  from  her  when  under  way,  so 
that  if  a  much  slower  boat  than  she  is  can 
get  near  hei-,  the  slower  boat  keeps  along 
with  the  faster  one.  On  this  subject  the 
following  extract  from  Mr.  P.  G.  Hamer- 
ton's  yachting  tour  on  the  Saone  is  interest- 
ing. The  small  sailing  yacht  or  "catama- 
ran" 'Arar\  is  a  double  liuU  boat.  Return- 
ing against  the  stream  in  the  wake  of  a 
huge  barge  towed  b^"^  a  small  steam  tug, Mr. 
Hamerton  says:  "  On  drawing  the  *  Arar^ 
close  to  the  barge,  I  found  the  motion  less 
fatiguing,  but  the  curious  thing  was  this — 
the  'Arar^  now  followed  without  a  hawser. 
There  was,  in  fact,  no  necessity  for  a  rope, 
as  our  boat  was  propelled  by  the  back-water 
behind  the  barge.  The  '  Arar'  kept  the 
noses  of  her  two  hulls  at  a  distance  of  about 


ward  end  of  a  condenser  shell  showing  the 
groups  or  sections  of  tubes  all  in  position, 
jointed  and  read}-  for  use.  Each  section 
can  be  cleaned  rapidly  by  itself  without 
disturbing  the  tube-joints  in  the  tube-plate. 
This  plan  of  arranging  the  tubes  is  patented 
by  Edwin  W.  Tucker,  a  marine  engmeer  of 
California,  and  vice-president  of  the  Marine 
Engineers'  Beneficial  Association.  It  can 
be  applied  to  existing  condensers  and  its 
economical  features  are  apparent.  The 
patentee's  address  is  Risdon  Iron  Works, 
San  Francisco,  Cal. 

One  of  the  conti'actors  of  the  Forth 
Bridge,  William  Arrol,  is  a  practical  man, 
and  speaking  recently'  to  some  friends  who 
presented  him  with  a  mark  of  esteem,  he 
said:  "  Whatever  I  went  to  I  put  m}-  wliole 
mind  to.  Sometimes  I  was  sent  to  clean 
flues  instead  of  repairing  the  boilers,  but  I 
never  shirked  the  dut3\"  It  is  in  this  that 
lies  one  of  the  chief  causes  of  his  success,  he 
never  shirked  his  duty. 


it  difficult  to  resist  tlie  conclusion  that  we 
might  do  worse  in  this  country  than  recon- 
sider the  monitor  question  in  the  light  of 
recent  developments  in  steam,  armor  and 
guns.  The  lamentable  loss  of  the  "  Captain  ' 
killed  the  system  in  this  countr}-.  But  no 
one  nowadays  would  dream  of  masting  a 
monitor.  We  shall  look  with  some  interest 
to  the  coarse  to  be  taken  in  the  United  States, 
and  we  shall  be  much  surprised  if  the  last 
has  been  heard  of  the  low  freeboard  turret 
ship. — London  Engineer. 


The  Sailors  and  Firemen's  Union  of  New 
York  talk  of  building  a  sailors'  boarding- 
house.  They  want  $3o  a  month  for  sailors 
on  steamships;  on  sailing  vessels,  $30:  oil- 
ers on  steam  vessels,  $50;  firemen,  $45; 
coal  passers,  $35. 

By  a  special  request  of  the  deceased  mem- 
ber of  our  lirm  the  style  of  it  is  unchanged, 
and  will  remain  Egbert  P.  Watson  &  Son  as 
before. 


three  inches  from  the  stern  of  the  boat  be- 
fore her,  and  that  with  marvelous  steadiness. 
For  some  time  the  two  hawsers  hung  idly 
in  festoons,  but  they  were  entirely  detached 
before  we  came  to  the  bridge  at  Macon;  yet 
the  '  Arar'  followed  under  the  arch  against 
the  general  current  of  the  river,  though,  in 
reality,  on  the  rapid  counter-current  of  the 
back-water.  How  can  a  steamer  tow  a 
small  boat  without  either  increase  of  power 
or  diminution  of  speed  ?  The  question  ap- 
pears insoluble,  yet  here  is  a  solution  of  it — 
the  steamer's  motion  may  create  a  back- 
water behind  a  tlat-sterned  barge  that  she 
is  towing,  and  the  small  boat  may  follow  on 
the  back-water  without  imposing  the  slight- 
est extra  tax  upon  the  tug." 

As  Dixon's  "  American  Graphite  "  pencils 
are  somewhat  less  in  price,  are  American- 
made,  and  are,  to  say  the  least,  the  equal  of 
the  linest  imported,  should  they  not  find  a 
place  in  every  draughting-room  in  America 
in  preference  to  imported  gooda.' 
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BOILER  MAKING.   No.  35. 

By  John  Cook. 
A  GREAT  deal  might  be  said  in  regard  to 
boiler  making  as  it  is  now  carried  on.  Steam 
users  use  higher  pressures  now  than  they  did 
some  years  ago,  but  I  don't  see  much 
change,  except  for  the  worse,  in  the  con- 
struction of  the  boilers.  We  will  take,  for 
instance,  the  locomotive  type  of  boiler.  The 
pressure  on  these  will  be  from  100  to  150  lbs., 
sometimes  more.  The  stay-bolts  will  be  from 
5^"  to  6^"  apart,  according  to  where  the  fore- 
man learned  his  trade.  Such  boilers,  after 
being  used  for  a  year  or  less  will  show  bulges 
between  the  sta^'-bolts,  both  on  the  sides  and 
crown  of  fire-box.  If  the  boiler- maker  is 
asked  why  this  is  so,  he  will  say,  like 
enough,  that  it  was  caused  by  too  much 
pressure;  by  mud,  if  on  the  sides,  or  it  was 
burnt  if  on  the  crown.  You  can't  make 
him  believe  it  is  caused  by  stay-bolts  being 
spaced  too  far  apart.  Oh  no  !  he  has  been 
a  good  many  ^-ears  at  boiler  making,  and  he 
don't  put  them  any  farther  apart  than  oth- 
ers put  them.  If  asked  if  they  have  any 
rule  to  get  the  centers  of  stay-bolts  by,  his 
answer  will  be,  "Yes,  experience."  His  ex- 
perience is  to  have  them  not  less  than  five 
and  a  half  or  more  than  six  and  a  half 


inches;  that  is  his  rule.  No  matter  if  the 
boiler  has  to  carry  flft3^  or  one  hundred  and 
fifty  pounds,  the  stay-bolts  will  be  set  the 
same  distance  apart. 

It  is  very  seldom  that  we  see  stay-bolts 
4",  4|",  or  even  5"  apart  in  any  shops,  un- 
less they  have  been  especially  ordered  so, 
and  then  there  will  be  some  comments  about 
the  man's  sanity  in  having  them  so  close. 
If  any  of  these  gentry  are  shown  a  rule  to 
get  the  distance  of  stay-bolts  for  any  pres- 
sure wanted,  and  it  comes  closer  than  they 
guess,  they  will  laugh  at  the  person  who 
shows  them,  and  tell  him  they  don't  have  to 
go  to  books  to  get  what  they  want;  or  they 
may  say  that  they  have  books  but  never 
use  them.  I  don't  wonder,  for  it  would  be 
Greek  to  them.  What  a  benefit  it  would  be 
to  boiler  makers  if  somebody  would  get  up 
a  book  with  all  the  rules  in  plain  arithmetic, 
and  explain  how  to  work  them  ;  or,  better 
still,  have  tables  of  distances  for  stay-bolts, 
rivets,  braces,  etc.,  for  all  pressures,  sizes, 
and  shapes  of  boilers,  and  have  a  law  passed 
to  have  them  adhered  to.  As  it  is  now,  1 
am  sorry  to  say,  there  are  a  great  many 
toi^emen  boiler  makers  who  do  all  their  work 
by  guess,  or  as  they  have  seen  it  done  by 
others  no  better  tlian  they  are.  As  for 
books,  (excepting  tables  of  diameters  and 
circumferences),  they  know  nothing  about 
them.  If  they  have  a  book,  you  will  see 
that  pai't  of  it  pretty  well  thumbed. 

I  don't  take  much  stock  in  hand-holes  in 
the  back  heads  of  stationary  boilers.  They 
are  always  leaking ;  the  bolt  and  guard,  or 
bridge,  are  always  burning  otf,  and  they 
get  scarcely  any  supervision.  A  boiler  from 
44"  up,  can  have  a  man-hole  at  the  front  end 
under  the  tubes  without  losing  any  heating 
surface  or  rating,  it  is  much  easier  to  clean 
and  repair  and  leaves  a  good  body  of  water 
over  the  fire. 


I  believe  in  having  the  tubes  arranged  in 
perpendicular  lines,  and  fully  one  inch  space 
between  each  tube;  if  possible  1^  or  2"  be- 
tween every  other  row,  same  as  in  diagram. 
This  gives  better  circulation.  Some  makers 
leave  a  space  in  the  center  of  the  boiler-  of 
3"  to  4".  I  have  an  opinion  that  it  weakens 
that  place  by  not  being  braced.  By  having 
the  spaces  between  eveiy  other  row,  besides 
giving  more  circulation,  it  is  easier  to  clean 
the  tubes  of  scale  by  scraping,  and  gives 
better  opportunity  to  wash  out. 

(To  be  continued.) 


SQUARE  THREAD  SCREW  TOOLS. 

In  the  last  issue  a  diagram  for  rake  of  a 
tool  for  cutting  square  threads  was  given 
which  was  not  correct.  A  correspondent  of 
the  Mechanical  World,  Manchester,  writes 
as  follows  to  that  journal : 

"  The  correct  method  is  to  draw  a  vertical 
line  equal  in  length  to  one  and  a  half  times 
the  diameter  of  the  screw  to  be  cut,  and 
then  draw  a  line  at  right  angles  to  this  line 
equal  in  length  to  half  the  pitch,  then  the 
hypothenuse  gives  the  angle  or  rake  of  the 
tool  to  cut  the  screw.  Fig.  1  represents  a 
portion  of  the  screw  to  be  cut — viz.,  2  in. 
diameter,  2  in.  pitch,  with  four  threads,  the 
width  of  tool  is  \.  Fig.  2  represents  the 
two  methods.  A'  is  the  rule  given  in  the 
article,  and  B'  is  my  rule.  In  Fig.  3  the  thick 
line  A'  represents  a  section  of  the  thread, 
as  also  does  the  thick  line  of  B".  The 
dotted  lines  in  A''  represent  the  shape  of 
tool  found  by  the  wrong  method,  and  the 
dotted  line  B'  is  the  shape  of  tool  by  the 
right  method.  C  is  the  form  to  which  the 
tool  A'  would  have  to  be  filed,  and  D  is  the 
form  the  tool  B"  would  be.  It  is  evident 
that  if  the  tool  is  made  to  and  then  laid 
on  the  sketch,  it  would  fit  the  thread  ex- 
actly ;  but  it  must  be  remembered  that  a 
drawing  of  a  screw  and  a  screw  in  the 
lath  are  two  different  things.  The  thread 
in  a  common  sketch  like  the  one  given,  is 
represented  by  a  straight  line,  but  the  line 
in  the  screw  oi-  in  a  correct  drawing  is  a 
curve,  so  that  a  tool  made  according  to  rule 
A^  would  have  to  be  filed,  as  before  men- 
tioned. Therefore,  the  top  of  the  tool  would 
not  be  at  right  angles  to  the  side  of  the 
thread  to  be  cut,  and  there  would  be  too 
much  lead,  or  rake,  on  the  left-hand  side, 
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and  not  enough  on  the  right-hand  side.  On 
the  other  hand,  if  a  tool  is  made  as  in  B\ 
the  angle  obtained  would  correspond  to  the 
true  curve  of  the  screw,  so  that  it  would  be  a 
perfectly  square  tool,  fitting  the  space  of  the 
thread, "and  not  liable  to  dig  in  while  cut- 
ting. This  theory  may  be  tested  b}'  making 
a  toolholder  (fig.  4),  which  is  about  8  in. 
long  and  li  in.  s(iuare.  Face  up  the  ends, 
and  drill  a  quarter-inch  hole  about  4  in.  long; 
then  drift  it  with  a  square  drift,  holding  the 
screw-cutting   gauge,  set  to  the  proper 


angle,  on  the  anvil.  Forge  a  little  boss  for 
a  set  screw,  and  drill  a  hole  through  the  re- 
mainder of  the  length  of  the  toolholder,  to 
admit  a  long  piece  of  steel,  say,  one-quarter 
inch  square,  for  the  present  purpose.  A 
tool  so  made  can  be  left  square  and  put  in 
its  place.  Cut  off  a  piece  of  one-quarter 
inch  square  steel,  sa3^  8  in.  long,  file  or  grind 
a  little  lead  on  the  end,  harden  and  temper 
it,  put  it  in  the  toolholder,  and  it  will  be 
found  to  come  exactlj-  right.  If  this  is  not 
quite  clear,  an  experiment  witii  tlie  two 
methods  will  soon  show  the  diderence,  and 
the  time  spent  in  so  doing  will  be  amply 
repaid. — R.  J3.  Hodgson. 

 •  -♦-  •  

A  NEW  CONDENSER. 

The  illustration  shows  a  novel  form  of 
condenser  which  has  been  used  with  consider- 
able success  in  German}-  and  other  parts  of 
the  Continent.  The  exhaust  steam  from  the 
engine  enters  at  the  right,  and  passes  through 
a  series  of  brass  pipes  immersed  in  water,  to 
which  it  gives  up  its  heat.  Between  each 
section  of  tubes  a  number  of  galvanized 
disks  are  caused  to  rotate.  These  disks  are 
cooled  hj  a  current  of  air  supplied  by  the 
fan  shown  at  the  left,  and  pass  down  into 
the  water,  cooling  it  b}-  abstracting  the  heat 
given  out  b^'  the  exhaust  steam  and  carrying 
it  up  where  it  is  driven  olf  by  the  air  cur- 
rent.   The  disks  serve  also  to  agitate  the 


water  and  thus  aid  it  in  abstracting  the  heat 
from  the  steam.  With  85  per  cent,  vacuum 
the  temperature  of  the  cooling  water  was 
about  130°  F.,  and  a  consumption  of  water 
for  condensing  is  guaranteed  to  be  less  than 
a  pound  for  each  pound  of  steam  condensed. 
For  an  engine  40  in.  x  50  in.,  TO  revolutions 
per  minute,  90  lbs.  pressure,  there  is  about 
1,150  sq.  ft.  of  condensing  surface.  Another 
condenser,  1,600  sq.  ft.  of  condensing  surface, 
is  used  for  three  engines  32  in.  x  48  in.,  27 
in.  X  40  in.,  and  30  in.  X  40  in.  respectiveh'. 
— Tlie  Steamship. 

In  the  electric  lighting  field  of  Boston  and 
some  other  cities,  the  fire  underwriters  will 
not  insure  a  building  which  has  been  wired 
by  other  than  those  whom  the^-  have  ex- 
amined and  given  a  certificate  of  eflBcienc}'. 
Following  out  the  same  idea,  boiler  insurers 
ought  to  know  the  men  in  charge  of  the 
boilers  they  insure  ;  ought,  indeed,  to  have 
a  record  of  their  careers;  the  way  boilers 
fare  under  their  charge.  For  mere  examina- 
tion, as  said  before,  goes  for  but  little.  Is 
the  man  careless  or  attentive,  slovenly  in 
appearance  and  action,  or  neat  and  active? 
Ever}'  man  has  his  equation  of  error  in  judg- 
ment, as  well  as  in  sight  and  hearing.  If 
this  could  be  ascertained  in  the  case  of  en- 
gineers and  a  record  of  the  same  be  kept, 
there  is  reason  to  believe  it  would  prove  of 
inestiinable  value,  not  only  to  boiler  insurers, 
but  as  well  to  steam-users. — Tlie  Safety 
Valve.   

Thieves  in  the  Custom  House  stole  wine 
belonging  to  a  prominent  man,  and  on  com- 
plaint being  made  to  the  collector,  he  said 
he  could  not  help  it.  Bad  men  were  foisted 
on  him  and  the  civil  service  rules  hampered 
him.    He  adds  : 

"1  have  the  same  difliculty,  it  may  be  added,  in 
regard  to  engineers,  who  also  must  pass  a  civil  ser- 
vice examination,  wliile  it  is  apparent,  especially 
to  a  railroad  man,  that  many  a  train  would  be 
ditched  if  the  engineer  who  pulled  the  lever  was 
placed  there  by  reason  of  a  civil  service  examination 
on  general  culture." 
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CORROSION  OF  PROPELLER  SHAFTS. 

An  iiitei'esting-  example  of  the  liavoc 
which  soinotiities  i-esulls  fi-oiu  the  coinmoiily 
employed  system  of  lubiicatiii;^-  pi-opeller 
shaft  bearings  by  admitting  sea  water  to 
the  stern  tube  has  recently  come  under  no- 
tice. Messrs.  Morton,  of  Leitli,  on  remov- 
ing' the  brass  liner  from  the  pr-opeller  shaft 
of  the  '  Lofna,'  were  surprised  to  find  the 
shaft  underneath  the  liner  corroded  and  cut 
in  to  the  depth  of  |  in.  On  breaking  the 
shaft  at  this  corroded  part  it  was  found  that 
the  sectional  area  remaining  intact  was  only 
43.57  per  cent,  of  the  original  area,  or  very 
considerably  less  than  one-half.  How  the 
shaft  should  have  continued  running  in  this 
highly  precarious  state  is  truly  astonishing, 
but  the  cause  of  its  having  got  into 
such  a  state  at  all  is  no  less  curious  and 
significant.  This  was  due  to  the  liner 
having  been  shrunk  on  in  two  pieces,  the 
joint  of  which,  although  so  closely  fitted 
as  to  render  it  barely  perceptible,  yet 
permitted  the  admission  of  sea  water 
to  the  bare  shaft,  with  the  result  noted. 
This  case  doubtless  illustrates  the 
danger  of  fitting  brass  liners  in  two 
lengths,  but  it  may  also  be  considered 
as  raising  the  point  whether  the  fre- 
quency of  breakdowns  of  shafting  at 
sea  ma^^  not  often  be  due  to  the 
presence  of  brass  liners — whether  in  one 
or  more  pieces — in  conjunction  with  the 
admission  of  sea  water  to  the  stern 
tube.  Brass  liners  are  fitted  less  for 
the  purpose  of  protecting  the  shaft 
from  corrosion  than  on  account  of  their 
wearing  better  when  running  on  lig- 
num vitce  and  admitting  of  wear  with- 
out weakening  the  shaft  thereby,  but 
there  seems  little  room  for  doubt  that 
the  bare  shaft  at  the  point,  say,  when 
the  brass  liner  begins  and  ends,  is 
particularly  liable  to  corrosive  influence. 
It  remains,  therefore,  a  point  for  se- 
rious consideration  whether  some  sj^s- 
tem  of  lubrication  should  not  be  era- 
ployed  which  would  obviate  the  use 
of  expensive  brass  liners  altogether,  and 
exclude  from  the  bearing  such  a  dangerously 
corrosive  element  as  sea  water. — London 
Enqineer. 

AN  OLD  INDENTURE. 

This  is  the  form  of  indenture  that  ap- 
prentices had  to  live  up  to  in  days  gone  by. 
How  many  would  do  it  now  ? 

"  This  indenture,  made  this  21st  day  of  August  in 

the  year  of  our  Lord,  1809,  between  of  the  town 

of  ,  county  of  ,  and  State  of  New  Yorli,  and 

his  son  ,  of  the  one  part,  and          of  the  same 

place  of  the  other  part,  witnesseth,  that  the  said 

 ,  by  and  with  the  consent  of  his  son,   ,  dotli 

by  indenture  bind  him,  the  said  ,  unto  the  said 

 ,  for  and  during  the  term  of  thirteen  years  from 

the  loth  day  of  January  next,  and  tliat  the  said  

shall  behave  liimself  during  the  said  term  as  a  good, 
faithful  and  true  servant  ought  to  do.  And  it  is 
further  agreed  between  tlie  said  parties  that  tlie  said 

 shall  keep  and  maintain  said    in  victuals 

and  wearing  apparel,  and  provide  sufficient  pliysi 
cians  in  case  of  sickness,  and  this  at  his  own  risk, 
for  the  terra  above  mentioned.    And  tliat  he^  the 

said  ,  sliall  learn  him,  the  said  ,  tlie  trade  of 

a  tanner  and  currier,  and  tliat  lie  sliidl  school  him, 

the  said  ,  in    reading,  writing  and  aritlimetic 

suitable  to  carrying  on  his  business,  and  tliat  lie  will 
not  in  tlie  least  abuse  or  misuse  him.    And  tliat  he, 

the  said  ,  will,  at  the  expiration  of  tlie  said  term, 

furnish  him,  the  said  ,  with  one  new  suit  of 

every-day  clothes  and  one  new  suit  of  holiday 
clothes,  together  with  all  his  former  clothing,  and 
that  when  said  term  is  expired  he  will  discharge 
him  from  his  service." 

A  Scotch  captain  has  so  far  braved  tra- 
dition as  to  invent  swing  scupper  doors,  or 
side  plates,  as  he  calls  them,  for  vessels. 
Just  why  a  vessel  should  groan  and  labor 
for  ten  to  fifteen  minutes,  while  anoverwash 
is  finding  its  way  out  of  the  usual  scuppers, 
has  always  been  a  puzzle  to  "land  lubbers." 
Even  old  farmers,  who  are  not  usually 
accounted  as  belonging  to  the  "genius"  class, 
know  enough  to  hang  a  fiood  gate  for  the 
passage  of  water  one  wa^'  and  to  stop  it  the 
other  way.  This  is  what  Captain  Fairlee, 
the  inventor,  has  done— hinged  scupper 
plates  so  they  will  open  outward  and  shut 
inward . — Industry. 


ENGINES  OF  THE  'MAINE,'  U.  S.  N., 
TWIN-SCREW  CRUISER. 

The  engr-aving  shows  an  end  elevation  of 
tlie  engines  of  the  "  Maine,'  and  indicates 
the  type  and  genei-al  d(?sign.  Th(!re  are  two 
sets  of  these  in  water-tight  compartments, 
divided  by  a  longitudinal  tiulkliead.  'J'he 
cylinders  ai'e  ^i.'i.i',  .")7"  and  B.s",  by  :iG"  stroke, 
and  ai'e  intended  to  develo[)  9,000  li.p.  at  130 
revolutions  per  minute.  All  the  details  are 
interchangeable.  The  piston  valves  are  all 
of  tlie  same  size,  22"  diam.,  and  there  is  one 
on  the  high-pressure  cylinder,  two  on  the  in- 
termediate, and  three  on  the  low-pressure 
cylinder.  Link  motion  is  used,  and  the  cyl- 
inders are  steam  jacketed.  The  shafts  are 
hollow,  of  forged  steel,  and  are  13"  diameter. 


The  condensers  are  of  the  usual  type,  and 
have  7.010  square  feet  of  surface.  The  boil- 
ers are  14'  8'  diam.,  single  ended,  to  work  at 
135  pounds  per  square  inch.  Each  boiler 
has  three  corrugated  furnaces,  42"  diam., 
and  519  steel  tubes,  2^  inches  diam.,  6'  7" 
long.  The  total  grate  surface  is  553  square 
feet,  and  heating  surface  18,800  square  feet. 
Forced  draught,  on  the  closed  ash  pit  sys- 
tem is  used.  A  special  feature  of  these  en- 
gines is  the  provision  made  for  throwing  out 
the  low-pressure  cylinder  when  cruising  at 
low  speeds,  so  that  they  can  be  used  as  a 
two-cylinder  compound.  A  special  exhaust 
pipe  leading  from  the  intermediate  cylinder 
to  the  condenser,  for  the  purpose  indicated. 
These  engines  are  building  at  the  Quintard 
Iron  Works  in  this  city,  and  are  said  to  be 

of  excellent  workmanship. 

 •  -•-  •  

This  awful  thing  is  from  the  Neiv  York 
Sun,  and  pretends  to  describe  a  new  pro- 
peller: "  The  peculiarity  of  the  new  method 
of  propulsion  lies  in  the  placing  of  the  wheels 
amidships  and  allowing  one  blade  of  a  four- 
bladed  paddle  wheel  to  protrude  slighty 
below  the  hull.  The  r(>mainder  of  the  wheels 
run  in  tight  drums  or  cylinders  lying  within 
the  boat,  one  on  each  side  of  the  keel.  The 
boat  is  30  feet  in  length  by  6  feet  beam,  and 
the  engines  are  rated  at  7i  horse-power  and 
capable  of  developing  300  or  more  revolu- 
tions per  minute.  The  paddle  wheels  are  18 
inches  in  diameter,  and  being  connected  di- 
rectly to  the  piston  rods  of  the  engines,  they 
revolve  at  the  full  rate  of  the  engines' 
speed." 

"  The  remainder  of  the  wheels  !" 

"  Connected  to  the  piston  rods  I" 
 »  ♦  «  

Few  people  realize  how  the  consumption 
of  sugar  has  increased  in  this  counti-y  the 
past  few  years.  It  now  amounts  to  fifty- 
eight  pounds  per  capita  per  year,  which  is 
an  increase  of  about  thirty  pounds  for  each 
individual  within  twelve  years. 


LONG  SCREW  NUTS. 

Some  years  ago,  tlu-i  e  was  constructed  at 
Pittsburg,  Pa.,  a  testing  machine  in  which 
the  force  was  applied  by  a  screw.  The  de- 
signer of  the  machine  used  a  very  long 
nut  so  as  to  .secure  a  large  amount  of  bear- 
ing surface,  just  as  nine  out  of  ten  persons 
would  do  in  a  similar  case.  It  was  found,  in 
operating  the  machine,  that  as  soon  as  the 
screw  was  suVjjected  to  heav}-  strain  it  be- 
came "jammed"  in  the  nut,  and  the  result 
was  directly  the  opposite  of  what  was  aimed 
at.  The  matter  was  referred  to  Mr.  Robert 
Briggs,  of  Philadelphia,  an  engineer  of  ex- 
tensive pi-actice,  who  at  once  explained  the 
matter  as  follows: 
In  the  case  of  a  screw  and  nut,  the  strain.s 
tend  to  stretch  the  screw  and  compress 
the  nut;  the  pitch  of  one  being  length- 
ened and  pitch  of  the  other  being 
shortened;  the  longer  the  nut  the 
greater  this  difilculty. 

No  doubt  a  good  many  who  read  this 
will  know  of  the  tendency  of  .screws  to 
jam  when  the  nut  or  bearing  is  long, 
even  in  the  case  of  set  screws  in  thick 
bearings,  there  is  difficulty  in  .setting 
them  down  hard.  Under  light  strain, 
and  where  the  main  object  is  to  avoid 
wear,  long  nuts  are  desirable,  but  will 
not  do  for  presses,  testing  machines, 
i  or  in  any  case  where  the  strain  is 
enough  to  cause  elongation  of  the  screw 
or  compression  of  the  nut. 

It  is  common  to  fit  screws,  especially 
those  with  square  tlireads,  with  not 
more  than  ,  J, of  an  inch  of  play  for 
each  inch  of  diameter,  and  it  is  easy 
to  conceive  how  this  play  would  be 
taken  up  b^'  elongation,  even  under  a 
modei  ate  strain. 

Screw  nuts  made  with  taps  are  seldom 
of  a  true  pitch,  because  taps  are  us- 
ually contracted  by  hardening,  and 
thus  become  too  short  in  their-  pitch.  In 
some  cases  taps  are  cut  with  an  allow- 
ance for  shrinkage  in  hardening,  and 
this  is  not  a  difficult  matter,  if  pro- 
vision is  made  for  causing  a  movement  of 
a  lathe  screw  nut  equal  to  the  shrinkage,  and 
then  cutting  the  tops  accordingly.  We  saw 
many  years  ago  such  a  contrivance  on  lathes 
at  the  works  of  Mr.  Whitne}',  in  Winchen- 
don,  Mass.;  also,  at  the  same  works,  a  "mas- 
ter screw "  40  feet  long,  made  by  Whit- 
worth,  which  cost  more  than  $400 — an  im- 
plement found  only  in  a  few  of  the  largest 
works  of  the  country.  In  the  same  works 
are  engine  lathes  arranged  to  cut  taps  of 
"long  pitch,"  and  manj-  other  special  tools. 
— Industry,  San  Francisco. 


EXPLOSIVE  DUST. 

This  is  from  the  Am  en  can  21  i  Her: 
"  An  old  miller, relating  some  of  his  experiences  in 
the  mill,  tells  tlie  following  instructive  incident  : 
'  When  j  was  a  lad  I  was  sent  to  hold  the  lamp  for  a 
millwright  who  was  doing  some  repairs  up  among 
the  joists  in  the  garret.  I  went  up  the  ladder  close 
behind  him  carrying  the  naked  lamp  in  my  hand. 
On  arriving  at  the  top  lie  knocked  some  fine  dust 
olf  a  cross-piece  with  his  foot,  wliich  fell  with  a 
shower  on  the  lamp,  and  the  dame  Hew  up  in  my 
face,  comj)letelj-  singeing  me,  and  spread  Iikeat)a>)i 
along  the  length  and  breadth  of  the  garret.  When 
I  recovered  and  looked  around,  everything  was 
blackened  which  but  one  minute  before  was  hang- 
ing with  dust  and  cobwebs.'" 

We  can  supplement  this  from  our  own 
knowledge.  Joseph  Canning,  a  young  me- 
chanical engineer  of  fine  promise,  was  killed 
in  a  Lowell  machine  shop  a  few  years  ago 
by  the  same  cause.  One  night  he  was  doing 
something  to  a  belt  and  had  occasion  to  use 
a  lantern.  This  he  deposited  on  a  beam. 
The  lantern  was  knockeil  over  in  the  dust 
which  immediately  exploded  like  gunpowder, 
killing  ^Ir.  Canning  instantly.  Any  finely 
pulverized  substance,  flour  dust,  starch  dust, 
(a  candy  factory  was  blown  up  in  this  city 
some  years  ago  by  starch  dust)  is  liable  to 
violent  explosion  from  its  rapid  absorption 
of  oxvgen  where  a  naked  light  is  exhibited. 


Some  women  work  in  Russia  from  four 
o'clock  in  the  mornmg  till  sunset  for  eighteen 
cents. 
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THE  ENGINEER. 


to  the  Editoii. 


To  avoid  misconception  tee  state  that  this  department  is  open  to 
all.  Hie  experienced  and  inexperienced  mechanic  and 
engineer  meet  on  common  ground,  and  a^e  free  to  express 
their  views  in  their  own  way.  No  communications  will  be 
suppressed  except  their  tenor  and  tone  are  against  the  policy 
of  this  page.  Personal  reflections  should  be  carefully  avoided. 
Correspondents  need  not  hesitate  to  tinite  for  supposed  want 
of  ability.  Sucii  corrections  as  are  needed  will  be  made  with 
pleasure.  It  is  specially  requested  that  all  figures  be  made 
very  plain  and  all  proper  names  clearly  written. 


"IT  IS  DAMNED  HOT!" 

Editors  Engineer  : 

Henry  Ward  Beeclier  once  shocked  his  congrega- 
tion with  this  ejaculation,  and  during  the  silent  in- 
terval he  ran  his  fingers  through  his  hair,  then  said; 
"Such,  my  beloved  hearers,  was  a  remark  which 
met  my  ear  as  I  entered  this  vestibule ;  it  came  from 
the  lips  of  a  promising  son  in  my  church." 

Tlie  sermon  which  followed,  was  brim  full  of 
mental  food,  but  no  rrore  so  than  the  text  on  page 
44  of  your  issue  of  February  15,  which  is  "  Beat- 
ing the  Record."  Many  of  your  readers  beside  your 
humble  servant,  "  who  have  been  there  and  taken 
all  the  degrees,"  wish  that  that  article  could  have 
half  the  chance  before  the  reading  public  that  the 
average  blood  and  thunder  novel  gets.  There  would 
be  an  extra  line  in  the  "  whereases"  and  "  resolves  " 
of  the  grateful  passengers  in  recognition  of  the  real 
men  who  had  their  lives  in  keeping  through  the 
parilous  voyage. 

To  the  ambitious  young  man  in  the  shop,  thirst- 
ing for  steamship  honors,  that  text  means  a  great 
deal,  if  they  only  think  it  over;  say,  for  instance, 
when  they  are  doing  work  on  any  part  of  an  engine 
tJ  be  subjected  to  just  such  treatment. 

Vividly  do  I  remember  a  misfit  key  on  a  job  at  the 
" Morgan  Works"  in  1861,  when  it  caught  the  eye 
of  that  vigilant  old  Spartan  ' '  Black  "  Jack  Gallagher, 
and  never  shall  I  forget  his  impressive  lecture! 
"  Young  one,"  said  he,  "  do  all  your  work  as  if  you 
were  going  to  sea  with  it  yourself!  A  fit  like  that 
might  be  the  key  to  Davy  Jones'  locker  for  some  poor 
devil  of  an  engineer.and  all  his  ship's  company.  Then 
he  made  me  figure  the  total  pressure  on  the  piston — 
the  blow  that '  •  loose  key  "  would  get  twice  in  a  revo- 
lution— and  left  it  to  me  if  1  would  like  to  go  out  in 
her.  Old  Jack  was  a  staunch  friend  to  the  boys 
along  the  Dry  Dock,  always  turning  a  sharp  repri- 
mand into  a  useful  practical  lesson,  and  his  memory 
is  cherished  by  those  who  knew  and  yet  survive 
him.  Here  is  a  "prophecy  "  of  his  already  fulfilled 
(perhaps  you  were  with  lis  on  the  same  trial  trip) 
when  he  showed  us  how  to  detect  steam-leak  in 
piston  or  valves  by  sound,  through  a  piece  of  wire, 
one  end  held  by  the  teeth,  the  other  resting  against 
the  side  pipe  or  cylinder,  and  plugging  our  ears  with 
our  fingers.  It  was  truly  wonderful  to  us.  Mr.  Jack 
said,  "that's  a  great  thing,  young  ones!  Some  fel- 
low with  a  head  on  him  will  make  it  beat  the  in- 
dicator." 

It  is  a  singular  coincidence  that  I  should 
meet  that  very  man  old  Jack  spoke  of  here  in 
Salem  twelve  years  afterwards — it  was  in  the  Old 
Corner  Bookstore.  Noticing  his  quiet  manner  I 
asked  about  him  and  was  told  in  a  facetious 
tone,  that  it  was  Mr.  Bell,  Alexander  Bell  (of  tele- 
phone fame)  the  man  with  the  talking  wire;  he's 
got  a  hobby  and  no  money  to  develop  it,  and  in 
spite  of  the  gibes  of  scientific  and  moneyed  friends 
who  doubted  his  sanity,  he  quietly  pei'severed, 
aided  by  a  fresh  young  mind  from  the  Salem 
schools,  until  he  solved  the  problem  and  gave  the 
first  public  exhibition  in  the  historic  Salem  Lyceum 
before  a  distinguished  audience,  including  able  men 
who  had  not  before  encouraged  him. 

What  a  lesson  he  taught  them ! 

This  leads  up  to  the  conviction,  in  my  mind,  that 
it  is  not  generous  or  in  good  taste  to  condemn  a  case 
unheard.  Take  for  example  your  old  friend  Erics- 
son; when — aided  by  his  club  associates — his  first 
propeller  was  launched  on  the  Thames,  English 
iron  masters,  editors,  and  others  connected  with 
maritime  matters,  said  it  was  a  "  blarsted  windmill 
under  water,  don't-ye-know,  and  wouldn't  be  a  safe 
thing  to  cross  the  channel  with."  Yet  they  are  now 
putting  two  of  them  into  each  ship,  to  keep  ahead  of 
our  merchant  marine,  and  beat  the  record  with. 

Now  I  don't  want  to  see  the  editor  of  The  Engi- 
neer execute  a  travesty  on  those  "London  fellows" 
who  consider  their  depositions  unanswerable!  but  the 
pronunciamento  "  Slie  Will  Nut  Evoliite,"  page  148, 
in  late  number,  looks  that  way,  and  might  be  a  cold 
water  bath  to  a  less  brainy  man  than  the  projector 
of  the  Evolution  is  known  to  be  I 

If  I  jump  too  hard  on  to  tliat  article,  it  is  because 
I  am  solicitous  for  the  good  influence  of  The  En- 
gineer with  the  many  young  mechanics  who  read 
it,  and  are  too  apt  to  guess  it  won't  wash,  or  the 
old  man  would  say  more  about  it. 

Why  not  say  enough  to  set  them  thinking  about 
the  philosophical  principle  embodied  in  the  pro- 
posed success  of  hydraulic  propulsion?  At  any 
rate,  it  might  lead  some  of  the  earnest  ones  to  dis- 
cover for  themselves  a  difference  in  force  applied, 
dynamic  and  static. 

Chief  Engineer  Theodore  Zeller,  U.  S.  N.,  took 
out  an  atom  of  my  enormous  conceit  with  the 
startling  question  of : 

"How  do  you  know?"  "You  say  it  is.  Why  is  it?" 
I  W  IS  before  an  examining  board,  trying  to  show 
him  how  to  work  out  the  safety  valve,  and  wasn't 
sure  why  .7854  was  the  decimal,  or  what  it  repre- 
eented.    He  gave  me  until  next  day  to  find  out.  It 


was  simple,  and  I  should  have  learned  it  at  school; 
I'll  vs'arrant  you  have  lots  of  readers  in  the  same 
boat  now. 

All  about  here  there  are  favorable  comments  on  3'our 
endeavor  in  presenting  portraits  and  outline  work  of 
our  famous  American  engineers,  young  and  old, 
and  hoi)e  it  will  continue  as  a  feature  in  the  volumes 
to  come.  There  is  plenty  of  material,  and  when  com- 
piled will  make  a  book  in  continual  demand  and  of 
inestimable  value  to  mechanical  readers  of  the  pres- 
ent, and  those  who  come  after. 

It  will  be  a  unanimous  vote — and  strictly  in  order 
— that  the  editor  of  The  Engineer  produce  the  first 
volume  of  this  at  his  earliest  convenience. 

J.  G.  Dennett. 

Salem,  Mass. 

[Friend  Dennett  has  our  thanks  for  his  communi- 
cation, and  to  take  the  last  part  of  it  first  we  say 
that  American  engineers  have  no  superiors  in  con- 
structing or  operating,  and  we  are  going  to  make  a 
record  of  them,  past  and  present,  as  far  as  we  can. 
The  limits  of  space  do  not  always  admit  of  detailed 
treatment  of  new  vessels  or  new  principles  applied 
to  them,  that  is  to  alleged  new  principles.  There  is 
nothing  so  far  announced  in  the  vessel  alluded  to 
warrant  the  expectations  of  the  inventor,  who,  how- 
ever brainy  he  may  be,  is  still  human  and  liable  to 
err. — Eus.] 


SHODDY  BOILERS. 

Editors  Engineer  : 

I  am  a  subscriber  to  several  engineering  papers, 
first  among  which  is  The  Engineer.  I  read  with 
great  interest  the  articles  by  John  Cook  and  others 
on  boiler  making. 

Despite  all  that  has  been  written  upon  defective 
construction  and  explosions  arising  from  this  cause, 
boiler  makers  continue  to  turn  out  such  magazines 
as  the  following,  and  sell  them  to  people  who  don't 
know  any  better  than  to  buy  them. 

I  read  an  account  not  long  ago  of  a  boiler  explo- 
sion, the  cause  of  which  was  found  to  be  "  defective 
bracing." 

This  boiler  was  34  in.  diameter  X  16  ft.  long.  Shell 
of  steel,  heads  j',.  steel,  with  40  4-in.  tubes  and 
667  sq.  in.  of  head  depending  upon  bracing.  To  say 
the  least,  the  bracing  was  very  bad,  but  a  boiler  is 
being  turned  out  right  here  in  one  of  the  most  thriv- 
ing cities  in  the  State  that  beats  the  record,  and  it 
it  only  a  question  of  time  when  it  will  likely  be  the 
subject  of  a  disastrous  explosion. 

The  boiler  referred  to  is  60  in.  diameter  y  16  ft. 
long,  with  46  4-in.  tubes ;  distance  from  tubes  to 
top  of  shell  18  in.,  same  at  bottom.  In  the  bottom 
of  front  head  and  top  of  back  head  is  a  manhole 
10"  X  15",  which  is  strengthened  (?)  by  a  ring  of 
wrought-iton,  3"  x  }4''- 

The  bracing  of  the  entire  boiler  consists  of  11  puny 
braces,  2"  x  ia  'j  two  at  top  and  bottom  of  each  head, 
and  3  in  a  36"  domehead.  The  material  and  work- 
manship seem  to  be  first-class.  This  concern  (which 
has  a  wide  reputation),  are  turning  out  just  such 
death  traps  all  the  time. 

I  am  looking  forward  to  a  time  when  we  will  have 
so  strict  a  license  law  that  men  who  can  pass  the 
examinations  cannot  be  found  to  take  charge  of 
such  boilers.  Then,  and  not  until  then,  will  boiler 
makers  cease  to  place  such  goods  upon  the  market. 
This  is  only  one  of  the  many  instances  of  the  kind 
all  over  the  coimtry,  but  I  believe  in  publishing  such 
articles  to  keep  continually  upon  the  minds  of  engin- 
eers the  necessity  of  examining  boilers  before  taking 
charge  of  them.  W.  A.  H. 

— ■  •  •  

FROM  A  VETERAN  IN  THE  SERVICE. 

Editors  Engineer: 

Thus  far  on  our  long  journey  and  all  well,  and 
with  the  most  pleasant  ship  out  of  New  York,  no 
clashing,  no  discord  in  any  department ;  iu  fact  it  is 
once  more  old  times.  We  have  had  pleasant  weath- 
er and  though  deeply  loaded,  19  ft.  07"  have  made 
fine  time.  The  assistant  engineers  pull  together, 
they  leave  good  fires,  water  in  boilers  right,  and 
bilges  dry;  they  do  not  seek  to  build  themselves  up 
by  destroying  others,  a  matter  which,  I  am  sorry  to 
say,  is  of  too  frequent  occurrence,  as  I  know  to  my 
sorrow  from  a  late  experience,  when  I  found  4  ft.  4" 
water  in  the  engine-room  bilge,  after  the  assistant 
had  gone  off  watch  five  minutes;  also,  the  fires  left 
low  and  burned  out.  When  will  engineers  learn 
that  this  redounds  to  their  personal  injury  ?  Each 
and  every  engineer  who  is  employed  by  a  company 
should  exert  every  nerve  for  its  benefit,  providing 
confidence  is  placed  in  them  by  their  employers, 
which  is  the  case  on  this  line.  Here  no  man  will  be 
discharged  unless  it  is  his  own  fault,  for  all  are  treat- 
ed with  the  respect  and  courtesy  due  to  their  po- 
sitions, from  the  highest  down.  I  hope  for  a  suc- 
cessful voyage,  and  from  present  indications  will 
make  it,  for  there  is  not  a  click  or  a  jar  in  the  engines; 
the  boilers  are  right,  and  I  have  a  good,  competent, 
and  willing  crew. 

I  send  you  a  summary  of  our  trip  to  this  place: 
Left  anchorage  at  N.  P.  N.,  1.30  A.  M.,  Feb.  9,  run 
slow  and  to  signal;  97 -f  50  =  147  miles;  arrived  at 
Pilot  Station,  3.57  a.  m.,  Feb.  14.  Total  revs.  454,- 
319;  revs,  per  irinute,  from  anchorage  to  pilot,  62.  4. 

St.  Thomas,  W.  I.  Edward  Marsland. 


M.  E.  A.  No.  76,  GRAND  HAVEN,  MICH. 

Editors  Engineer: 

On  February  27,  M.  E.  A.,  No.76,  of  Grand  Haven, 
Mich.,  was  organized  by  C.  L.  Barron,  and  the  fol- 
lowing officers  were  elected:  Henry  Blocker,  Pres- 
ident; James  O'Connell,  Vice-President;  A.  R.  Mer- 


cer, Treasurer;  E.  F.  Bryce,  Rec.  Secretary;  Robert 
Page,  Financial  and  Cor.  Secretary;  Patrick  Butler, 
P.  P.  and  Chaplain;  Henry  Nyland.  Conductor; 
William  Robinson,  Doorkeeper.  Membership  at 
present,  twenty-five. 
Grand  Haven,  Mich.  C.  L.  Barron. 

■  »  ♦  «  

IN  MEMORY  OF  EGBERT  P.  WATSON,  JR. 

At  a  regular  meeting-  of  Ocean  Marine 
Engineers'  Beneficial  Association,  No.  69, 
the  following  resolution.s  were  read  and 
unaiiiinou.sly  ado[)ted: 

Wliereas,  It  has  pleased  Almighty  God 
in  His  infinite  wisdom  to  remove  from  our 
midst  a  son  of  Brother  Watson,  he  it 

Resolred,  that  we  tender  to  the  stricken 
and  crushed  brother  our  heartfelt  sympa- 
thies in  his  deep  and  sad  bereavement, 
humbly  praying  that  the  blessings  of  God 
may  richly  abound  with  him,  and  that  he 
may  realize  that  earth  has  no  sorrow  that 
heaven  cannot  heal. 

Resolved,  That  we  tender  to  the  bereaved 
mother  and  sister,  wife  and  children,  our 
heartfelt  sympathy',  knowing  well  how  in- 
adequate words  are  to  lessen  the  desolation 
of  their  hearts,  and  earnestly  wi.shing  that 
it  was  in  our  power  to  soften  their  grief  and 
anguish. 

Resolved,  That  in  the  death  of  Egbert  P. 
Watson,  Jr.,  the  Marine  Engineers'  Organi- 
zation throughout  the  United  States,  has 
lost  a  worthy  adherent,  a  most  ellicient  and 
trustworthy  son,  who  was  beloved  by  all  his 
associates ;  a  man  read^'  to  aid  and  assist 
our  fraternity,  and  one  whose  endeavors 
were  ever  exerted  for  its  prosperity  and 
whose  upright  life  was  a  standard  of  emula- 
tion to  his  associates. 

J.  George  Hermes,  President. 


For  what  is  usualh-  called  natural  draught 
in  an  ocean  steamer,  the  i.h.p.  obtained  per 
square  foot  of  fire  grate  is  from  9  to  12.  For 
an  "Atlantic  racer"  with  triple  expansion 
engines,  worked  up  to  their  utmost  possible 
power,  the  i.h.p.  per  square  foot  with  natur- 
al draught  may  be  assumed  as  12.  The 
'City  of  Paris,'  with  its  closed  stokehold, 
gave  15  i.h.p.  per  square  foot  of  grate,  or  an 
increase  of  power  of  25  per  cent.  An  en- 
gineer states  that  fulh-  eighteen  months  ago 
he  undertook  to  refit  one  of  a  line  of  steam- 
ers with  triple  expansion  engines  and  one 
single-ended  boiler  of  three  furnaces  having 
50  square  feet  of  fire-grate,  and  a  total  heat- 
ing  surface  of  2,338  square  feet.  From  this 
boiler  he  undertook  to  give  an  average  of 
1,000  i.h.p.  in  ordinary  working  at  sea,  or  20 
i.h.p.  per  square  foot  of  fire-grate.  It  was 
found  on  trial  tliat  the  engines  gave  an  i.h.p. 
of  1,  )00,  or  2C  i.h.p.  per  square  foot  of  grate. 
The  results  otherwise  were  also  so  satisfac- 
tory that  the  compan3'  resolved  to  have  six 
steamers  refitted  with  exactly  the  same  en- 
gines and  a  single  main  boiler, and  the  results 
have  been  taken  from  actual  performances 
at  sea,  and  not  from  ordinar\-  trial  trips. 
They  show  on  an  average  a  consumption  of 
coal  of  1.251b.  per  i.h.p., and  23. G6  i.h.p.  from 
each  square  foot  of  fire-grate;  and  if  the 
style  of  liring  which  obtains  in  Atlantic  rac- 
ing steamers  were  adopted,  this  could  easily 
be  increased  to  25  i.h.p.  per  square  foot  of 
fire-grate.  Comparing  this  with  the  high- 
est natural  draught  power  of  12  i.h.p.  per 
square  foot,  and  15  i.h.p.  per  square  foot  of 
the  'Citij  of  Paris,'  with  closed  stokehold, 
it  shows  an  increase  of  lOS  and  66.6  per  cent, 
respectively.  The  coal  consumption  in  the 
'Citi/  of  Paris,'  has  not  been  published,  but 
1.25  lb.  per  i.h.p.  per  hour  is  the  least  known 
of  any  sea-going  steamer. — Industries. 

Henry  B.  Ralph,  second  engineer  of  the 
tug  '  Winsloir,'  was  discharged  by  the  first 
engineer,  and  sued  for  $76  wages  alleged 
to  be  due  hiiu.  Judge  Brown,  in  deciding 
the  case,  ruled  that  the  captain  of  the  vessel 
is  the  only  one  who  has  the  right  to  dis- 
charge fsailors  and  other  employees.  The 
practice  has  been  for  the  chief  engineer 
to  discliarge  his  subordinates.  —  Marine 
Journal. 
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BOILER  DESIGNING.    No.  2. 

By  De  Volson  Wood,  J^iolessor  Engineer- 
ing-, SLoveiis  Institute. 
With  a  forced  drauglit,  like  the  blast  in  a 
locomotive  or  fan,  as  in  many  cases,  100 
pounds,  or  more,  have  been  thus  burned; 
and  in   practice  between  !)0  and  100  pounds 
are  frequently  thus  burned.    With  luitui-al 
draught  the  amount  de[)ends    upon  the 
height  of  tlie  chimney  when  properly  pro- 
portioned in  cross  section.    The  higher  the 
chiuuiey  the  stronger    the   draught,  and 
hence  can   draw — so  to    six^ak — more  air 
thr'ough  the  grate  and  fuel.    The  thicker  the 
bed  of  coal  on  the  grate  the  greater  will  be 
the  resistance  to  the  flow  of  air  through  it, 
requiring  a  higher  chimney  to  draw  the  au- 
thi'ough.    In  a  strict  sense  the  air  is  not 
drawn  through,  but  rather  the  draught  of 
the  chimney  tends  to  produce  a  vacuum  in 
the  upper  part  of  the  furnace,  and  the  exter- 
nal air  is  forced  tlirougii  the  grate  by  the 
pressure  of  the  atmosphere.    The  effective 
head  in  the  chimney  also  depends  upon  the 
temperature  of  the  hot  gases  in  it.    By  this 
course  of  reasoning  the  reader  will  get  the 
idea  that  there  is  a  relation  between  the 
height  of  the  chimney,  the  temperature  of 
the  gases  in  the  chimney  and  the  resistance 
to  tlie  passage  of  the  air  through  the  grate 
and  bed  of  coal,  but  it  would  be  too  mathe- 
matical for  our  present  purpose  to  seek  a 
mathematical  formula  to  express  this  rela- 
tion.   Peclet  determined  the  resistance  and 
established  a  formula.    It  is  found  in  prac- 
tice that,  for  chimneys  from  40  to  GO  feet 
high,  10  to  12  pounds  of  coal  are  burned  per 
square  foot  of  grate,  and  assuming  11  pounds 
as  the  mean,  and  we  find  for  the  grate  for 
our  boiler 

405^11  =  37  square  feet. 
The  depth,  for  convenience,  should  not  ex- 
ceed 6  feet,  assume  it  as  5  feet,  then  will  the 
width  be 

37--5  =  :.4  feet. 
Next  to  determine  the  square  feet  of  heat- 
ing surface.  As  a  general  rule,  the  larger 
the  heating  surface,  the  more  heat  will  be 
abstracted  from  the  hot  gases  and  imparted 
to  the  water  and  steam,  but  it  does  not  fol- 
low that  the  efficiency  will  be  increased  :  for 
the  draught  of  the  chimney  will  depend  upon 
the  temperature  of  the  gases  as  they  enter 
the  chimney,  and  therefore  they  should  not 
be  too  lo'W.  Also  if  their  temperature  should 
be  lower  than  that  of  the  steam  in  the  boiler 
before  they  reach  the  chimne}',  all  the  sur- 
face of  the  flues  passed  over  after  that  will 
be  worse  than  useless.  As  the  gases  pass 
from  the  furnace  towards  the  chimney  their 
temperature  is  lowered,  and  the  per  cent,  of 
heat  imparted  to  the  boiler  is  greatly  dimin- 
ished, and  for  this  reason,  the  increased 
first  cost  of  the  boiler  with  an  excessive 
heating  surface,  and  of  repairs  and  deteriora- 
tion, more  than  balance  the  gain  in  the  sav- 
ing of  heat.  The  highest  practical  limit  of 
the  heating  surface  cannot  be  determined 
with  mathematical  precision.  It  is  not  af- 
fected b}^  the  nature  and  thickness  of  the 
metal.  The  rate  of  conduction  through  thick 
plates  is  essentially  the  same  as  through  thin 
ones.  The  principal  resistances  depend  upon 
the  nature  of  the  surfaces.  If  these  be 
covered  with  soot  or  earthy  matter,  the 
resistance  may  be  considerable.  The  most 
valuable  part  of  the  heating  surface 
is  in  the  furnace  or  fire-box ;  and  the 
first  foot  of  the  tubes  next  to  the 
furnace  transmits  moi'e  heat  than  the  next 
four  or  live  feet.  The  heating  surface 
is  usually  compared  with  the  grate  area, 
and  the  best  ratio  is  found  by  comparing 
the  results  of  many  boilei's  "in  which  this 
ratio  is  known.  A  comparatively  large 
table  of  such  results  is  given  in  Mechanics 
of  Engineer ing,  Weisboch  (Du  Bois  )Vol. 
ii,  in  which  the  heating  surface  is  from  5  to 
over  100  times  that  of  the  grate  area;  but 
we  find  that  those  cases  in  which  the  ratio 
is  about  3-2,  the  efficiency  of  the  boiler  is  as 
good  as  when  the  ratio  is  much  higher. 
This  ratio  may  then  be  taken  as  from  30  to 
40  times  the  grate  area,  and  lu  our  example 


we  will  take  the  mean,  or  35  ;  giving  for 
the  area  of  the  heating  surface  37x3.0  = 
120")  s(|uare  feet.  This  is  nearly  13  feet  per 
indicated  horse-power — a  value  correspond- 
ing fairly  with  good  practice.  This  will  be 
made  e(iuivalent  to  the  sum  of  the  areas  of 
the  furnace,  the  tube  plate  and  Hues.  Tlie 
length  and  diameter  of  the  tubes  bfjiiig 
known,  tiie  area  exposed  to  the  tiame  will 
be  known,  and  hence  the  i)roj)er  number  of 
tubes  determined.  The  clear  space  between 
the  tubes  should  be  such  as  to  permit  a  good 
circulation  of  water,  and  this  being- fixed,  the 
size  of  the  boiler,  or  length  and  diameter  of 
shell  may  l)e  determined.  The  thickness  of 
the  shell  mdiy  be  found  from  the  fornmla  : 

(  The    radius  X  pressure  \>er  stjuare 
incli  —  the  tenacity  of  the  lua- 
f  terial. 

For  safety  about  one-fifth  of  the  tenacity 
is  used  ;  or  10,000  pounds  is  u.sed  for  good 
iron  and  12,000  pounds  for  mild  steel. 

If  the  diameter  of  our  boiler  be  six  feet, 
the  thickness  of  the  boiler  sheets  should  be 
100X3X12 

— jjQQ — =0.36  of  an  inch. 

If  the  joints  be  double  riveted,  40 percent, 
must  be  added  to  the  above  to  make  the 
joint  of  the  required  strength,  making  the 
thickness  0.3GX  1.40  =  0.50  of  an  inch. 

For  mild  steel  it  should  be  0.4  of  an  inch 
thick.  This  is  for  a  fine  fold  securit3%  and 
it  should  require  a  pressure  of  about  500 
pounds  to  the  square  inch  to  burst  it. 


Thick- 
ness. 


LONSDELL'S  PATENT  STEAM  SYPHON 
PUMP. 

A  MOST  useful  appliance  in  all  places  where 
an}"  sort  of  manufacturing  is  carried  on  is 
here  shown.  In  veiy  man}'  cases  water  col- 
lects where  it  would  not  pay  to  put  in  a 

pump  to  remove  it, 
or  liquids  have  to 
be  raised  from  one 
level  to  another  in 
isolated  places 
where  steam  boil- 
ers are  at  some 
distance  from  the 
locality,  but  by  the 
use  of  this  appara- 
tus all  difficidties 
are  overcome,  and 
work  expedited. 
Steam  can  be  car- 
ried to  a  long  dis- 
tance £  h  !•  o  u  g  h 
steam  hose,  and 
with  tins  syphon 
the  work  of  an  ex 
pensive  steam 
pump  can  be  done 
it  a  nominal  cost 
or  apparatus.  Es- 
pecially in  steam  vessels,  yachts,  etc.,  is 
this  syphon  of  value,  for  it  will  drain  any 
compartment  in  a  short  time,  and  can 
be  lowered  into  places  where  a  pump  would 
be  useless.  As  the  action  is  wholly  auto- 
matic it  never  gets  out  of  order  and  needs 
no  supervision.  It  will  work  with  seven 
pounds  of  steam  if  requii'ed,  and  will  take 
anything  through  the  pipes  that  will  go 
through,  ashes,  rags,  chips,  waste,  "it  all 
goes."  This  syphon  has  been  in  use  for 
some  years  and  is  thoroughly  guaranteed  to 
do  its  work.  Fuller  particulars  and  prices 
may  be  had  by  addressing  John  S.  Leug's 
Son  &  Co.,  sole  agents,  4  Fletcher  Street, 
New  York. 



We  wish  to  especially  commend  our  con- 
temporary Indu.strii,  of  San  Francisco,  Cal. 
It  is  a  monthly  journal,  conducted  by  John 
Richards,  a  thorough  mechanical  engineer 
and  a  shrewd,  close  observer  withal.  In- 
dustrij  follows  the  general  lines  of  all  tech- 
nical journals,  but  its  conductor  lias  opin- 
ions of  his  own,  "and,  faith,  lie  prents 
them."   

According  to  a  high  authority  in  the 
English  navy,  the  decision  has  been  made 
that  masts  and  spars  are  hereafter  to  be 
banished  from  all  its  fighting  vessels. 


BRIGHT'S  DISEASE. 

Ok  all  the  evils  which  ever  escaped  from 
Pandora's  box  to  afflict  mankind, it  would  ha 
liard  to  find  one  more  U'rrible  in  its  mani- 
festations than  Brigfit's  disease.  It  is,  in 
reality,  consumption  of  the  kidneys,  and 
wh(;n  of  an  active  type  entails  fearful  sulfer- 
ing-.  It  lacks  eveiy  poi  tion  of  tlie  body;  it 
afifects  th(;  siglit,  and  at  the  last  stages 
changes  the  very  natun;  and  temperament 
of  th<!  patient.  It  does  not  always  give  out- 
ward and  visible  signs  of  its  pi-esence.  \'ery 
many  go  through  life  with  Bright's  disea.se 
without  suspicion  of  its  pi-esence.  Men  have 
died  at  sixty  years  of  age  with  Bright's  dis- 
ease after  a  life  of  activity  and  exposure. 
Many  more  die  of  it  in  early  life,  and  after 
a  few  years'  experience  of  it;  but  when  of  a 
virulent  type  it  is  certain  and  speedy  death. 
It  attacks  persons  of  the  most  regular  hab- 
its and  simple  living,  and  gives  little  or  no 
warning  untjl  .some  function,  or  sen.se,  by 
failing,  shows  that  there  is  organic  weak- 
ness. There  is  absolutely  no  .safeguaid 
or  preventive  known  for  it.  In  the 
words  of  capable  'ph^'sicians  it  is  in- 
curable. In  a  case  which  recently  came 
under  our  notice  the  patient  was  a 
young  man  of  twenty-seven  years.  All 
his  habits  were  correct  and  simple  to  the 
last  degree.  He  was  a  model  of  strength 
and  endurance,  being  six  feet  in  height  and 
heavy  in  proportion.  He  had  never  had  a 
day's  sickness  in  his  life;  he  gloried  in  his 
immunity  from  the  evils  which  befall  man- 
kind, and  laughed  at  sickness  as  beneath  his 
notice.  Heat  or  cold,  wet  or  dry  ,  was  all  the 
same  to  him,  and  he  drove  through  all  un- 
harmed, apparently  without  disaster.  In 
October  last  he  noticed  that  his  sight  was 
curiously  affected,  saying  that  street  signs 
appeared  all  right  for  the  first  portion  of 
the  letters,  but  the  last  portion  ran  off  into 
zig-zags  which  were  undecipherable.  He 
thought  nothing  of  it  at  the  time,  but  was 
compelled  to  consult  an  oculist  as  to  the 
cause.  This  person  said  that  if  it  was  sim- 
ply the  eyes,  it  was  a  matter  of  little  mo- 
ment, but  he  demanded  to  see  the  secretions 
of  the  kidneys.  These  being  shown  him  the 
oculist  told  the  3-oung  man  that  his  days 
were  short  in  the  land,  that  he  must  wind 
up  his  affairs  and  prepare  for  death.  That 
is  Bright's  disease. 


HORSE-POWER  OF  BELTS. 

We  are  getting  wearied  of  rules  for  "the 
horse-power  of  belts."  They  nearly  all  re- 
late to  so  many  "feet  per  minute  of  one  inch 
in  width,"  and  a  variation  of  velocity  to 
compensate  for  (piality  or  the  condition  of 
belts.  Now  the  whole  of  these  rules,  so  far 
as  we  have  examined  them,  can  be  resolved 
into  so  many  superficial  feet  of  belt  for  a 
horse-power,  that  is,  the  superficial  feet  pas- 
sing a  fixed  point  in  a  given  time.  If  this  is 
assumed  then  the  variations  of  quality  can 
be  provided  for  in  a  natural  way,  by  allow- 
ing a  greater  or  smaller  number  of  feet  for 
a  horse-power,  without  interfering  with 
velocit}',  which  is  a  non-variable  quantity 
and  should  never  be  employed  as  such  in 
computing  the  power  of  belts.  The  true 
variable  is  surface.  Anyone  can  compute  in 
a  moment's  time  how  many  si[uare  feet  of 
belt  passes  a  fixed  point,  per  minute.  If  a 
belt  is  twelve  inches  wide,  then  every  foot 
of  movement  gives  a  foot  of  surface  ;  if  six 
inches  wide,  two  feet  of  movement  gives  a 
foot  of  surface,  and  so  on.  This  found,  the 
following  table  furnishes  divisors  for  hoi'se- 
power,  as  nearly  as  any  general  rule  will 
apply. 

Leather  Belts,  Single  Thickness. 

1  H.  p. 

On  Smooth  Iron  Pulleys  SO  feet 

On  "Wooden  Pulleys  (w  feet. 

On  Covered  Pulleys  50  feet. 

Gum  Belts,  Average  Thickness. 

1  B.  p. 

On  Smooth  Iron  Pulleys  60  feet. 

On  Wooden  PuUevs  50  feet. 

On  Covered  Pulleys  35  feet. 

— Iiidusfry,  San  Francisco. 

Work  like  a  man;  but  don't  be  worked 
to  death. 
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IN  MEMORY  OF  EGBERT  P.  WATSON,  Jr. 

If,  in  this  memorial,  1  seem  to  eulog-ize  a 
man  who  was  for  twenty-seven  years  my 
constant  companion,  it  is  for  the  reason  that 
he  was  worthy  of  eulogy,  and  not  because 
he  was  my  son.  In  all  this  time  he  was 
never  far  away  or  out  of  my  sight  for  long- 
periotls.  Even  when  he  established  his  own 
home  it  was  within  a  few  minutes  of  my  own, 
and  therefore  I  say  that  he  was  my  constant 
companion.  During'  this  time  I  learned  to 
know  him  as  one  man  knows  another,  and 
it  is  only  in  that  way  that  I  here  speak  of 
him. 

In  every  relation  of  life  Eg-bert  P.  Wat- 
son, Jr.,  was  without  fault.  He  was  coura- 
g-eous,  honorable,  and  true  to  every  trust 
confided  to  him.  Physically  he  was  above 
the  common  stature,  and  he  was  as  great 
morally  as  he  w^as  physically.  The  man 
does  not  live  who  can  say  that  Eg-bert  P. 
Watson,  Jr.,  ever  wronged  him,witting'ly  or 
unwittingl3^  His  was  the  heart  read3^  to 
respond  to  any  appeal,  and  no  one 
ever  asked  aid  of  him  of  any  kind  that 
it  was  not  cheerfully'  g-iven.  He  had  the 
bravery    and    physical    courage     of  a 


strong-,  thoroughly  balanced  man,  and  when 
sentence  of  death  was  pronounced  upon  him 
by  a  physician  only  a  few  months  ago, 
(he  had  never  known  a  day's  illness  before,) 
he  accepted  his  lot  without  a  murmur 
or  complaint.  He  knew  that  his  end  was 
certain,  and  that  he  must  soon  bid  adieu  to 
all  that  earth  contains,  yet  he  continued 
about  his  worldly  affairs  until  he  was  abso- 
lutely compelled  to  stop  from  physical 
causes.  It  is  easier  to  lead  a  forlorn  hope 
in  battle  than  to  see  death  approach  stealth- 
ily in  civil  life,  and  to  know  that  at  any 
time  it  ma}^  cease,  for  in  the  one  case  the 
agony  is  short,  while  in  the  other  it  contin- 
ues for  indefinite  periods;  yet  this  is  what 
Egbert  P.  Watson,  Jr.,  had  to  encounter. 
Just  in  the  morning  of  life,  with  talents  and 
abilities  of  a  high  order,  with  a  lovelj'  fam- 
ily about  him,  he  was  told  that  he  must 
leave  all  and  enter  an  unknown  world.  He 
was  equal  to  the  ordeal,  and  he  went  thi'ough 
it  with  the  fortitude  of  a  Christian  mar- 
tyr. If  he  had  not  been  my  son,  I  would 
have  been  pi'oud  to  have  known  such  a  man, 


and  no  one  can  look  upon  the  face  here  pub- 
lished and  not  see  that  every  word  of  this 
memoir  is  borne  out  by  it.  It  is  full  of  high 
courage,  nobility  of  sentiment,  intellectual 
force,  and  unswerving  integrity'.  As  a  hu- 
man face  it  is  a  beautiful  one,  as  an  evidence 
of  character  it  is  unimpeachable.  He 
could  face  all  mankind  as  steadfastly  as  he 
looks  forward  here. 

Friends,  mourn  with  me  for  the  man  who 
is  gone,  and  bear  with  me  while  I  lament  my 
dead.  The  voice  of  nature  cannot  be  hushed, 
and  knowing  that  you  would  share  my  sor- 
row with  me,  I  have  laid  aside  conventional- 
ity and  spoken  as  man  to  man.  Personal 
friends,  both  mine  and  my  dead  son's,  will 
please  accept  this  public  acknowledgement 
of  their  kind  sympathy  and  condolences  in 
lieu  of  a  direct  r-esponse.  Many  of  these 
friends  I  have  never  seen,  but  their  kindness 
is  none  the  less  felt. 

Egbert  P.  Watson. 


DIRECT  ACKNOWLEDGMENT. 

We  are  under  the  greatest  obligation  to 
professional  friends  who  have  come  forward 
and  offered  their  services  in  our  distress. 
Knowing  that  we  were  in  no  condition  to  do 
technical  work,  they  have  volunteered  to 
assist  us,  and  have  done  so  nobly.  We  can- 
not express  our  thanks  In  words,  but  we 
feel  their  kind  offices  deeply.  It  is  only  in 
the  time  of  affliction — when  the  foundation 
of  our  being  is  searched — that  we  realize 
how  artificial  are  social  boundaries,  and 
that  all  mankind  are  one  great  lamily, 
moved  by  the  same  emotions  and  sharing 
one  another's  sorrows. 

OBLIGATIONS^OF  PARENTS. 

No  one  who  is  in  the  least  interested  in 
mechanical  or  engineering  matters  can  fail 
to  find  much  that  is  interesting,  and  in- 
structive as  well,  in  the  articles  on  John 
Ericsson  in  the  February  and  March  num- 
bers of  Scribner^s  Magazine.  They  are 
written  by  one  whom  Ericsson  himself  wish- 
ed to  write  his  biography  if  it  should  ever  be 
written,  and  in  them  are  brought  out  many 
facts  relating  to  the  antecedents  and  devel- 
opment of  the  man  which  serve  to  throw 
much  light  upon  the  source  of  his  power,  and 
help  us  to  better  understand  why  he  was  able 
to  accomplish  so  much  during  his  lifetime. 
Many  of  the  points  brought  out  are  worthy 
of  attention,  but  one  of  them  will,  for  the 
present,  suflice,  and  it  is  the  one  which  illus- 
trates very  strongly  the  responsibility  of 
those  who, as  parents,have  intrusted  to  their 
care  and  guidance  talents  which  properly 
encouraged  and  s'iraulated  may  leave  a 
broad  and  honorable  mark  upon  history,  but 
if  misundersood,  misdirected  or  discouraged, 
may  possibly  make  the  life  of  a  naturally 
talented  child  one  continuous  disappointment 
both  to  himself  and  his  friends. 

It  is  true  that  John  Ericsson's  genius  was 
of  that  order  that  would  have  inevitably 
made  him  famous,  in  spite  of  almost  any 
obstacle  that  could  have  been  brought 
against  him  :  but,  nevertheless,  it  is  easy  to 
see  how  much  he  gained  both  in  time  and  in 
the  grandeur  of  his  ultimate  achievements 
from  the  fact  that  he  was  so  fortunate  as  to 
have  parents  who  did  not  consider  their  obli- 
gation to  him  fully  discharged  by  simply^ 
keeping  him  clothed  and  fed,  but, who,  recog- 
nizing his  natural  talents,  made  sacrifices  in 
order  to  prepare  him  for  the  future  full  exer- 
cise of  those  talents,  and  saw  to  it  that  by 
early  training  and  instruction  he  was  pro- 
vided with  the  best  possible  foundation  foi- 
what  they  seemed  to  clearly  foresee  would  be 
his  future  career. 

In  his  more  mature  years,  when  the  char- 
acter of  Ericsson  had  fully-  developed,  dis- 
couraging circumstances  or  active  opposi- 
tion only  seemed  to  make  him  more  deter- 
mined and  in  the  end  more  completely  suc- 
cessful, but  the  fact  that  at  the  age  of  twelve 
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years  he  was  an  accomplished  draughtsman 
and  at  fourteen  possessed  a  better  education 
and  more  l<novvledf5e  of  enf^'ineei'in^;'  than 
many  who  are  considered  full-lled;4ed  engi- 
neers, must,  after  all  due  ci'edit  has  been 
given  to  his  own  uncommon  natur-al  abili- 
ties, be  attributed  chiefiy  to  tiie  disci'iminat- 
in^?  appreciation  and  tiie  self-sacrilicin^^-  devo- 
tion of  his  fatiier-  and  liis  motlier,  both  of 
whom  the  world  has  cause  to  remember- 
with  g-ratitude. 

History  is  full  of  instances  of  men  who 
thoug-h  they  linally  achieved  fame,  com- 
menced the  real  labor  of  then'  lives,  for  which 
nature  evidently  desig^ned  them,  after  years 
of  misdirected  and  utterly  fruitless  labor  in 
a  calling-  to  which  they  had  been  assigned 
by  the  carelessness,  the  blind  stupidity,  or 
the  vanity  of  their-  par-ents.  The  liiial  suc- 
cess of  these  men  has  often  been  refer-r^ed  to 
as  an  illustr-ation  of  the  old  but  untr-uthful 
saying-;  "Wher-e  ther'e's  a  will  ther-e's  a 
way."  But  however  successful  tirese  men 
may  finally  have  become, no  one  can  say  how 
much  more  successful  they  miglit  have  been 
under  more  favor-able  cir-cumstances. 

There  is  little  doubt  tiiat  it  lay  within  the 
power  of  Er-icsson's  parents  to  have  kept 
him  in  profound  ignor-ance  of  all  that  per- 
tained to  mechanics  or  engineei-ing-  up  to  the 
age  of  twelve  3'ear-s.  Previous  to  that  ag-e 
no  boy  develops  ag-gressive  powers  suf- 
ficient to  overcome  the  determined  r'esistance 
of  parents  bent  upon  pr-eventing-  him  from 
following-  the  cour"se  to  which  he  seems  in- 
clined, and  very  few  ar-e  able  to  accomplish 
much  without  their  assistance,  or  the  as- 
sistance of  those  who  stand  in  their 
stead.  Had  Ericsson  possessed  parents 
who  wer'e  ignorant  of  the  nature  of 
the  talents  entrusted  to  their  care,  or,  indif- 
ferent to  them, he  would,  at  this  ag-e,  have 
been  simply  an  unusually  brig-ht  and  ing-en- 
ious  boy;  but  as  it  was, he  was  this  and  much 
mor"e  besides;  he  was  a  competent  engineer, 
and  had  accomplished  thing-s  which  broug-ht 
him  to  the  favor-able  notice  of  those  who  af- 
terwards did  mirch  to  fur'ther  advance  him. 
However  much  he  might  have  accomplished 
under  other  and  mot-e  favoi-able  circum- 
stances— and  no  one  can  doubt  that  he 
would  have  accomplished  much — it  is  quite 
certain  that  a  lar-ge  proportion  of  what  he 
did  is  due  to  the  fact  that  his  parents  under- 
stood and  appreciated  his  g-enius  and  cheer- 
fully dischar-g-ed  the  obligation. 

AH  honor,  then,  to  Olaf  and  Brita  Ericsson, 
who  were  as  faithful  in  the  discharg-e  of  the 
duty  lying  befor-e  them  as  was  their  immor- 
tal son  John.  To  them  humanity  owes  a 
vast  debt  of  g-ratitude;  how  vast,  we  can 
only  imagine.  Amicus. 

MERE  MONEY. 

A  FEW  weeks  since  a  man  who  had  a 
g-reat  deal  of  money  died  and  left  it  all  be- 
hind him.  He  brought  nothing-  into  the 
world,  and  took  no  more  out  of  it  than  he 
brought,  but  in  his  life  time  he  held  the  key 
to  the  world.  Judging-  by  his  por-trait  as 
published, he  unlocked  nothing-  with  the  key, 
that  was  of  any  value  to  himself  or  other-s. 
His  was  a  stolid,  impertui-bable,  self-satis- 
fled  face,  and  the  expression  of  it  as  matured 
and  set — for  he  was  an  old  man — shows  that 
life  was  endurance  to  him,  and  not  perform- 
ance. Whether  he  made  the  most  or  the 
least  of  his  opportunities,  is  not  for  us  to 
judge,  and  if  we  made  any  commentary  at 
all,  it  would  be  upon  the  superficial  evidence 
of  the  por-trait.  Physiognomies  are  mislead- 
ing many  times;  often,  however,  they  give 
an  insight  into  human  nature,  and  the  testi- 
mon3'  of  this  face  we  speak  of  is  that,  as  a 
means  of  happiness,  gold  is  of  no  value.  The 
sour-ces  of  happiness  ar-e  in  the  man's  mind 
and  nature,  and  not  in  his  pocket  book. 
"Man  heapeth  up  riches  and  cannot  tell 
"who  shall  gather  them,"  and  if  he  spends 
his  life  in  simply  putting-  one  dollar  on  an- 
other he  has  been  a  poor  steward.  If  all  a 
man  gets  out  of  this  world  is  measured  by 
the  amount  of  money  he  g-ets  in  it  he  does 
not  get  mucli,  even  if  he  gets  millions. 


FASHION  S  CALL  FOR  COMPOUND  LO- 
COMOTIVES. 

By  a  L()iA)M()i'i\K.  Enginkkr. 
We  do  not  believe  that  there  ever  has  ex- 
isted any  ur-gent  necessity  for-  designers 
wrestling- over- tlie  production  of  compound 
loconrotives,  but  never-theless,  our  master- 
nrechanics  and  locomotive  buildet-s  ar-e  fol- 
lowing-the  fashion  set  by  their  cornpeer-s  in 
Eur-o[)e,  and  there  will  soon  be;  a  niirrrber  of 
Amei-ican  built  (-ompound  locomotives  at 
wor-k.  The  compound  locomotivi^  of  the 
Webb  pattcr-n  imported  by  tht;  Pennsyl- 
vania iiailr-oad  Company  appear-s  to  have 
set  man^'  of  our  r  ailroad  men  into  a  state 
similar  to  that  which  over  takes  the  female 
community  when  a  new  bonnet  of  a  particu- 
larly aggressive  patt.ern  makes  its  appear- 
ance direct  fr-orn  Par-is.  Every  r-ailroad 
company  could  not  enjoy  the  expensive 
luxury  of  impor  ting- a  compound  locomotive, 
but  many  of  them  could  pr-oduce  a  home- 
made imitation,  and  this  is  going  on  in  va- 
rious quarter-s.  The  Baltimore  &  Ohio  Com 
pany  have  had  a  compound  locomotive  at 
work  for  some  months,  with  no  gr-eat  prom- 
ise of  any  advantage  being  reaped  from  the 
change.  The  Michigan  Central  Company 
ar-e  r-urrning  a  compound  locomotive,  who.se 
pr-incipal  mer-it  is  that  she  diifer-s  very  little 
i'r-om  an  ordirrar-y  passenger  engine,  and  sev- 
eral other  railr-oad  corrr panics  have  new  com- 
pounds in  cour-se  of  construction.  Mean- 
while, the  Pennsylvania  Railroad  people  are 
not  s'liouting  ver-y  loud  about  the  virtues  of 
the  English  compound  that  they  have  had 
at  work  (mostly  iir  the  round-houses)  for 
nearly  a  year-. 

If  the  railr-oad  companies  had  exhausted 
every  means  of  making  the  simple  locomo- 
tive as  economical  a  machine  as  it  was  in 
the  power  of  engineering  ability  to  perfect, 
and  the  limit  had  been  r-eached,  we  would 
have  readily  admitted  that  the  next  move  of 
progress  was  in  the  dir-ection  of  compound- 
ing ;  but  nearly  all  of  our  railroads  are  far 
behind  this  limit,  and  ther-e  is  danger  that 
the  ambition  to  make  locomotives  use  the 
steam  irr  a  complex  fashion,  may  blind  those 
concerned  to  obvious  means  of  making  the 
simple  engine  a  more  efficient  machine.  The 
maximum  saving  claimed  for  compound  lo- 
comotives r-anges  from  15  and  25  per  cent,  of 
fuel.  Wher-e  coal  is  fair-l}-  cheap  this  amount 
of  saving  may  ver-y  readily  be  swallowed  rrp 
and  more  with  it  in  the  increased  expense  of 
repairs.  There  are  very  few  of  our  railroads 
where  a  saving  of  20  per  cent,  is  not  possible 
by  merely  stimulating-  the  enginemen  to  in- 
cr-ease  of  care  in  doing  their-  work.  We 
should  think  that  some  method  of  perma- 
nently keeping  up  this  stimulus  would  be 
tried  before  new  and  expensive  designs  were 
introduced. 

While  taking  this  common  sense  ground, 
we  ar-e  b}-  no  means  opposed  to  the  com- 
pound locomotive  as  a  manifestation  of 
mechanical  progress.  We  merely  wish  to 
see  the  way  prepared  for  it  as  the  wa^^  was 
prepar-ed  for  the  marine  compound  engine, 
by  fir-st  doing  the  very  best  possible  work 
with  the  .simple  type  of  engine.  The  mearrs 
by  which  success  was  attained  in  tire  use  of 
the  compound  marine  engine  might  also 
furnish  useful  lessorrs  to  the  men  likeh'  to 
be  held  r-esponsible  for  the  futur-e  of  the  com- 
pound locomotive.  The  corrrpourrd  engine 
has  been  so  long  worked  out  in  all  its'de- 
tails,  that  ther-e  is  very  little  gi-ound  remain- 
ing- for  the  foruidation  of  valid  patents,  and 
on  this  accourrt  it  will  be  har-d  to  saddle  com- 
pound locomotives  with  patents  on  useful 
attachments.  Irrventor-s  ai-e,  however,  in- 
dirstriously  at  work,  and  it  will  not  be  their 
blame  if  r-ailr-oad  companies  that  indulge  in 
the  luxur-y  of  compound  locomotives  are  not 
r-e(iuir-ed  to  pay  heavy  r-oyalties  on  patented 
connections  or  designs.  The  most  success- 
ful compoirnd  nrarine  engines  have  been 
noted  for  the  simplicity  of  their  parts.  The 
mechanism  used  for  simple  engines  was  as 
far-  as  possible  r-etained  for  the  compounds, 
and  there  was  little  in  the  changes  made 
that  would  put  the  men  in  charge  at  a  loss 


to  understand.  We  predict  that  the  com- 
poirnd locomotive  that  comes  nearest  in  de- 
sign and  rrrethod  of  oper-ation  to  the  simple 
locomotive  will  meet  with  the  gr-eatest 
measur  e  of  sircce.ss. 

THE  ADULTERATION*  OF  THE  BOILER. 

I.\  another  pari  of  tiiis  issue  :i  corropon- 
dent  calls  attention  to  well-krrown  facts  iu 
legai-d  to  boiler  making  wliich  ar-e  all  too 
common.  It  seems  easy  to  find  a  r-(!medy 
for  them,  but  it  is,  we  think,  impossible  to 
pn.'vent  the  abuses  complained  of,  unless  we 
alt(!i-  human  nature.  Tiier-e  is  always  a  por- 
tion of  the  community  who  judge  of  things 
by  their  first  cost,  not  at  all  by  their-  real 
value.  It  matter-s  not  to  them  tiiat  a  thing 
which  is  sold  at  a  low  price  is  not  cheap,  but 
actually  costs  more  tharr  the  genuirn!  article 
at  a  fair  pr  ice.  These  are  tlie  people  for 
whom  clotliing  dealer  s  adverli.se  i*50  suits  at 
S12  50,  alleging  that  fiirancial  cataclysms 
constantly  occurring  enable  them  to  make 
such  pr-ices.  The  aver-age  steam  u.ser  means 
to  buy  his  boiler-  as  cheapl\-  as  he  can.  It 
looks  str-ong,  has  just  as  many  r-iveLs  outside 
as  an}'  other,  and  is  just  as  good  to  him  as 
if  it  were  made  out  of  the  best  iron  instead 
of  the  worst,  and  put  together  by  skilled 
workmen  instead  of  ch(!ap  labor-. "  No  one 
can  convince  the  buyer  of  cheap  boilers  that 
25  per  cent,  more  would  buy  a  50  per  cent, 
better  boiler-,  and  there  is  no  law  which  can 
be  devi.sed  to  pr-event  the  sale  and  manufac- 
ture of  cheap  boiler-s.  We  ireed  not  look  to 
licerrse  laws  for  help  in  this  matter-.  The 
license  law  is  strong  enough  now,  but  there 
are  constarrt  evasions  of  it  all  over  the  coun- 
try. When  the  laws  of  the  land  permit  a 
steam  user  to  buy  a  worn-out,  .second- 
hand boiler,  repaired  with  var-nish  on  the 
outside,  arrd  chock-a-block  with  mud 
inside,  allow  him  to  .set  it  up  and 
r-un  it  as  long  as  he  likes  in  a  crowded  city, 
it  is  useless  to  talk  about  preventing  the 
sale  of  new  cheap  boiler  s.  If  anyorre  thinks 
we  ar-e  overstating  matter-s,  let  him  go  and 
pr-otest  against  some  steam  user-  irr  any 
lar-ge  city  who  is  r-eckle.ss.  If  the  complaint 
is  heard  at  all,  some  police  justice,  or  justice 
of  the  peace,  will  .say  that  the  boiler-  is  all 
right;  it  has  not  exploded  yet  and  that  will 
be  the  end  of  the  matter:  the  complainant  will 
be  lucky  if  he  is  not  saddled  with  costs. 
The  difficulty  in  the  way  of  reform  lies  in 
the  fact  that  the  public  at  large  ai-e  not  en- 
gineers, arrd  cannot  see  that  they  jeopardize 
their  own  lives  aird  that  of  others  in  the 
vicinity  by  cheap  boiler's. 

If  there  was  an  aiitoci-atic,  one  man,  en- 
gineer-power at  the  head  of  municipal  af- 
fairs, and  his  sole  object  was  to  displace 
evei-y  bad  boiler  in  use,  his  life  would  be 
rendered  miser-able  and  existence  impossi- 
ble, by  reason  of  the  evasions  and  disobedi- 
ence of  his  or  ders  b}'  those  irrter-ested  in  un- 
safe boilers. 

We  cannot  have  things  all  our  own  way 
in  this  wor-ld,  or  any  other,  notwithstanding 
our  wa}-  may  be  the  only  right  one. 

  ♦   

AiioxciST  other  things  the  late  G.  A.  Hirrr 
turned  his  attention  to  the  impor  tant  eco- 
nomic question  of  the  lubr  icatiorr  of  machin- 
ery, and  upset  the  pr-evious  pr  ejirdice  against 
the  use  of  miner-al  oil  for-  this  pui-pose.  He 
also  demonstrated  experimeirtally  that, 
while  the  old  laws  of  friction  enunciated  by 
Morin  were  sutticiently  accui-ate  for  the  con- 
tact of  one  dr-y  metal  against  another,  these 
laws  are  powerfully  modified  when  the  sur- 
faces are  well  lubricated,  as  with  machinerA'. 
Now  the  friction  varies  as  the  squar-e  i-oot  of 
the  pressur-e,  and  as  the  surface  and  the  ve- 
locity; so  that  the  theor-y  falls  irr  with  that  of 
the  viscous  How  of  litpiids.  These  laws  have 
received  confir-matiorr  of  recent  years  by  the 
experiments  carr-ied  out  under  the  auspices 
of  the  Institution  of  Mechanical  Engineers. 


English  ti-ade  journals  ai-e  outdoing  each 
other  in  illustr-atirrg  the  Forth  Bridge.  En- 
gineerimj  has  issued  an  enormous  volume 
on  the  subject  which  covers  it  in  all  details. 
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CYLINDER  LUBRICATION. 

The  old  style  of  oiling  the  valves  out  on 
the  steam  chest  has  about  gone  out  of  use, 
for  which  we  are  thankful.  Most  of  the 
iiremen  of  to-day  know  but  very  little  about 
crawling  out  along  the  run  board  on  a  pitch 
dark,  cold  winter  night,  hanging  to  the  hand 
rail  with  one  hand  and  to  a  pot  of  hot  tallow 
with  the  other,  when  the  engine  is  rocking 
about  and  making  a  40  mile  gait  down  some 
grade.  About  the  time  you  would  get 
turned  around  straddleways  of  the  brace 
from  the  smoke  arch  to  to  the  pilot  beam, 
ready  to  hunt  for  the  opening  in  the  oil  cup 
on  the  chest— biff  !  a  big  drift  of  snow  would 
be  met,  some  of  which  would  go  up  inside  of 
your  clothes— lots  more  down  your  neck, 
and  the  tallow— where  did  that  go  ?  Lots 
of  it  went  everywhere  but  on  the  valve  seat. 
Once  in  a  while  the  fireman  lost  his  grip 
when  going  over  a  run  boai'd  or  front  end 
piled  up  with  snow,  so  that  he  slipped  off 
and  was  killed  or  maimed  for  life.  The  ex- 
tension front  ends  were  nice  things  to  lean 
up  against,  too,  when  they  got  hot  enough 
to  burn  paint  off  in  one  trip,  but  a  man  could 
not  get  around  them  at  all. 

When  oil  pipes  were  put  on,  leading  from 
the  cab  to  the  steam  chest  some  master 
mechanics  did  not  think  it  right  to  put  them 
under  the  jacket  where  they  were  out  of  the 
way  and  would  not  freeze  up,  because,  if 
anything  went  wrong  with  them,  they  could 
not  be  got  at  without  taking  up  the  jacket. 
They  were  nice  things  to  touch  when  it  was 
necessary  to  go  out  on  the  running  board 
during  a  trip,  if  they  were  not  frozen  solid. 
Thanks  to  a  more  enlightened  view  of  the 
safety  of  others,  or  to  the  fact  that  there 
was  so  much  opposition  on  the  part  of  the 
men  on  the  engines  about  going  out  to  oil 
engines  that  a  man  must  unnecessarilj^  risk 
his  hfeto  oil,  the  valves  are  getting  to  be 
"back  numbers." 

From  the  wa,y  sight-feed  lubricator-s  are 
being  put  on  the  locomotives,  it  is  only  a 
question  of  time  and  money  to  pay  for  them, 
when  every  locomotive  cylinder  will  be  oiled 
by  them.  There  is  a  prejudice  on  the  part  of 
some  against  a  sight-feed.  When  you  see 
some  of  them  with  a  half  dozen  pipes  run- 
ning all  ways  over'the  boiler  head,  gum  and 
dirt  over  all.  a  few  of  the  numerous  joints 
leaking,  and  the  oil  from  both  feeds  going 
into  one  cylinder,  you  don't  wonder.  The 
manufacturers  say  that  they  won't  "cross 
feed"  or  send  the  oil  all  over  through  the 
condensation  pipes  and  reservoir  to  one  cyl- 
inder, but  some  makes  of  sight-feeds,  where 
one  cup  feeds  both  cylinders  through  inde- 
pendent pipes,  do  it  just  the  same,  and  I  have 
heard  of  them  feeding  into  the  boiler  through 
the  steam  supply  pipe.  Some  of  them  are 
constructed  so  that  when  the  pipe  gets 
stopped  up  anywhere  between  the  glass  and 
the  steam  chest,  the  oil  will  quit  feeding  on 
that  side.  There  is,  however,  a  remedy  for 
most  of  these  troubles  at  the  disposition  of 
the  man  on  the  engine.  Keep  your  oil  clean, 
strain  it,  if  necessary  Run  a  little  swab, 
wet  with  gl^^cerine,  through  the  sight-feed 
and  oil  glasses,  and  it  will  keep  the  oil  from 
sticking  in  the  glass.  If  you  use  a  patent 
mixed  valve  oil  that  gums  up,  blow  it  out 
clean  once  in  a  while.  Some  use  a  strong 
solution  of  concentrated  lye,  and  leave  it  in 
over  night.  That  cleans  out  the  cup  and 
starts  some  of  the  joints  leaking  if  they  are 
not  made  good,  and  eats  up  the  rubber  gas- 
kets. 

One  advantage  of  the  sight-feed  is  that 
the  oil  can  be  fed  in  steady,  up  hill  and  down, 
whether  shut  off  or  working  steam,  in  slow 
drops  or  almost  a  stream.  There  is  another 
advantage  which  is  lost  sight  of  by  some 
The  oil  is  atomized  or  delivered  on  the  valve 
in  a  spray,  instead  of  in  bulk,  a  teaspoonful 
or  a  cupful  at  a  time.  One  thing  I  would 
like  to  have  explained,  why  ordinary  black 
oil,  and  the  poorest  kind  of  car  oil  at  that, 
fed  through  a  lubricator,  does  just  as  well  in 


a  cyhnder  and  on  a  valve  seat  as  the  more 
expensive  patent  valve  oil. — Locomotive 
Engineers'  Monthly  Journal. 

TRADE  SECRETS. 

It  often  becomes  a  matter  of  some  import- 
ance to  an  inventor  whether  he  should  keep 
an  invention  to  himself  or  obtain  protection 
by  Letters  Patent.  The  question  is  fre- 
quently asked,  is  it  worth  while  to  patent  an 
invention?  This  resolves  itself  purely  into 
a  matter  of  profit  and  loss.  A  manu- 
facturer, however,  has  frequently  to  con- 
sider whether  he  cannot  get  more  out  of  his 
invention  by  keeping  it  to  himself.  One 
cour.se  or  the  other  must  be  adopted  at  once, 
as  the  profitable  use  of  an  invention  will 
preclude  him  afterwards  from  obtaining 
valid  Letters  Patent.  It  is  true  that  the 
product  does  not  necessarily  reveal  the  ma- 
chine or  the  process  by  which  it  was  made, 
but  the  rule  is  founded  on  public  policy.  An 
inventor  in  England  is  not  allowed  to  prac- 
tice his  invention  for,  say,  four  or  five  years, 
and  then,  finding  he  can  keep  its  secret  no 
longer,  apply  for  Letters  Patent. 

There  are  some  inventions  which,  from 
their  very  nature,  it  would  be  preposterous 
to  treat  by  way  of  trade  secret.  There  are 
a  few  inventions  consisting  of  processes 
which  are  capable  of  being  so  dealt  with. 
Even  in  such  cases,  if  an  inventor  wants  to 
do  anything  beyond  manufacturing  in  his 
own  works  he  must  patent.  If,  for  instance, 
he  wishes  to  license,  or  sell,  either  at  home 
or  abroad,  he  must  patent.  It  is  evident 
that,  for  all  practical  purposes,  a  trade 
seci'et  is  not  a  negotiable  propei'ty.  The 
great  advantage  of  a  trade  secret  is  that  the 
owner  has  the  most  perfect  monopoly,  while 
it  lasts.  If  Letters  Patent  are  applied  for, 
rival  manufacturers  are  at  once  informed  of 
the  new  departure.  The  inventor  may  have 
to  protect  himself  by  expensive  litigation. 
One  advantage  of  a  trade  secret  is  that 
there  is  no  fear  of  other  persons  obtain- 
ing a  compulsory  license  of  the  invention. 
Tliere  is  alwa3^s  present  the  disadvantage 
consisting  in  the  risk  of  disclosure,  but  there 
is  the  possibility  of  a  longer  monopoly"  than 
fourteen  j^ears,  which  is  the  limit  of  Letters 
Patent.  There  are  many  cases  in  which  in- 
ventions have  been  worked  as  trade  secrets 
for  3^ears.  In  more  than  one  case  which  has 
came  to  our  notice  an  invention  has  been 
lost  on  the  death  of  a  partner  or  foreman 
who  knew  it.  The  great  practical  objection 
to  a  trade  secret  is  tlie  diflficult}^  of  keeping 
it  secret.  There  have  been  successful  in- 
stances where  it  has  been  done  in  mechani- 
cal cases  by  dividing  the  work  amongst  a 
variety  of  hands,  so  that  one  hand  only 
knows  the  details,  and  not  the  entire  work. 
In  the  glass  and  china  trade  there  are  in- 
stances of  trade  secrets  having  been  kept  for 
many  years.  In  these  cases  the  invention 
has  been  in  the  knowledge  of  the  principal, 
and  perhaps  his  manager.  In  the  manufac- 
ture of  alloys  trade  secrets  have  been  kept 
for  years. 

There  are  some  cases  where,  to  insure  the 
secrecj'  of  processes,  operatives  have  been 
chosen  for  their  dullness  or  Avant  of  percep- 
tion; chemical  substances  have  been  dis- 
guised and  misnamed;  the  dials  of  pressure 
gauges  have  been  altered,  and  the  scales  of 
thermometers  have  been  graduated  on  a 
false  basis.  These  expedients  have,  to  a 
certain  extent,  proved  successful;  but  where, 
however,  the  invention  is  known  to  the 
operatives,  the  risk  of  its  disclosure  is  veiy 
great.  The  most  effectual  means  of  pre- 
venting such  disclosure  is  to  retain  a  part  of 
the  wages.  It  is  the  custom  of  one  large 
firm,  not  only  to  divide  the  work,  but  to  re- 
tain, in  addition,  a  part  of  the  pay 
(known  as  "bonus  pay")  for  three  yeai'S. 
This  has  the  effect  of  keeping  the  men  in  the 
master's  employ;  and  the  pay  is  forfeited  if 
they  enter  the  service  of  a  rival  manufac- 
turer. Where  this  system  of  deferred  pay 
is  in  force,  the  men,  on  entering,  are  actually 
sworn  in  to  keep  the  secrets  of  the  business. 
The  retention  of  a  part  of  the  pay  is  a  most 


powerful  weapon.  Sometimes  trade  secrets 
consist  of  workmen's  expedients  or  trade 
tricks,  wliich  do  not  amount  to  the  dignity 
of  patentable  invention.  Patents  should,  of 
course,  not  be  applied  for  in  such  cases. 

There  are  a  great  number  of  large  works 
in  whicli  a  stranger  is  not  allowed  to  enter; 
on  the  other  hand,  however,  there  are  large 
works  wliere  the  entry  of  strangers  is  quite 
disregarded,  Sunday  afternoon  is  a  very 
favorite  time  for  visitors  to  go  over  works. 
The  inc^uisitive  strang(}r  has  plenty  of  time, 
little  fear  of  being  disturbed,  and  absolute 
quiet;  there  being  no  one  about  except,  per- 
haps, a  furnace-man  who  has  to  look  to  his 
fires  on  Sunda}'  afternoons,  and  who  has 
probably  been  the  means  of  the  intrusion. 

Where  there  is  an  honest  watchman,  the 
stranger  may  find  greater  difficulty.  There 
are  some  manufacturers  who  prefer  to  pay 
tlie  police  for  extra  external  watching  than 
to  trust  to  a  watchman  inside.    This  method 
of  robbing  a  man  of  his  indu.str^- is  mo.st 
unfair  and  discreditable.    It  is  impossible  to 
come  to  any  other  conclusion,  having  regard 
to  the  clandestine  way  in  which  the  informa- 
tion is  obtained.    Confidential  assistants  are 
bribed ;  operatives  and  mechanics  are  de- 
coyed into  the  service  of  a  rival  manufac- 
turer ;  works  are  visited  against  the  wishes 
of  the  owners — acts  which  no  honorable 
manufacturer  would  sanction.    It  may  be 
said  that  these  expedients  are  .sanctioned 
with  a  view  to  the  detection  of  infringements. 
The  most  casual  observer  will  see  that  the 
object  in  view  is  different.    There  is  a  great 
distinction  between  obtaining  information  for 
the  purpose  of  stealing  another  man's  in- 
dustry and  gaining  information  for  the  pur- 
pose of  detecting  infringements  and  so  secur- 
ing to  the  patentee  what  the  Crown  has 
allowed  him.*  *  * 

A  consideration  of  the  foregoing  shows 
that  it  may  occasionally  be  good  policy  for 
an  inventor  to  keep  an  invention  a  trade 
secret.  Of  course,  no  hard-and-fast  rules 
can  be  laid  down;  but  in  practice  it  can  only 
be  done  where  the  inventor  merely-  wishes  to 
have  the  use  of  his  invention  himself,  and 
where  there  is  a  reasonable  chance  of  keep- 
ing the  invention  secret.  The  balance  is 
greatly  in  favor  of  a  patent,  now  that  the 
question  of  subject-matter  is  so  well  de- 
fined.— Industries. 


SCHOOLROOM  MECHANICS. 

It  must  be  admitted  that  the  present  sys- 
tems of  elementary  education  and  of  appren- 
ticeship are  not  at  all  designed  to  the  best 
advantage  of  either  the  masters  or  the  ap- 
prentices. The  mechanical  mental  drill  of 
the  schoolroom  has  not  been  found  to  pro- 
duce intelligent  and  active-minded  boys,  and 
is  in  danger  of  leading  to  the  substitution  of 
equall}'  mechanical  manual  drill — in  fact, 
into  the  conversion  of  the  elementary  school- 
room into  a  to}-  workshop,  and  of  the  secon- 
dary school  into  an  establishment  for  the 
training  of  apprentices,  as  is  now  being  done 
to  a  considerable  extent  on  the  Continent 
and  in  America.  Such  trades  or  craft 
schools  have  their  uses,  especially  in  the 
smaller  and  more  artistic  classes  of  work, 
but  if  the  employei's  of  labor  neglect  their 
evident  duty  in  arranging  for  the  training  of 
a  due  proportion  of  apprentices,  and  so  ren- 
der such  schools  necessary,  it  is  their  busi- 
ness to  support  them,  and  not  expect  that  to 
be  undertaken  at  the  public  expense.  The 
ciy  for  improved  technical  education  has 
met  with  a  feeble  response  on  the  part  of  the 
workmen,  as  they  think,  and,  in  fact,  as  thej" 
say  plainly,  that  the  whole  movement  is  in- 
tended for  the  benefit  of  the  employers,  and 
to  relieve  tliem  of  their  proper  duties;  and 
it  must  be  admitted  that  to  a  large  extent 
they  are  right.  If  employers  of  labor  had 
continued  to  take  even  a  small  personal  inter- 
est in  the  education  and  welfare  of  their  ap- 
prentices, we  would  not  have  heard  much 
of  the  cry  for  improved  technical  education. 
This  could  have  been  done  at  a  comparativeh' 
small  expense,  and  at  very  little  trouble.  In 
some  of  the  more  artistic  trades,  as  already 
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explained,  special  schools,  or  classes  in  exist- 
ing schools,  might  be  necessary,  especially 
where  the  work  was  subdivided  to  a  very 
large  extent,  but  for  the  most  part  the  a|)- 
prentices  could  get  all  the  theory  the^'  want 
in  the  ordinary  classes  for  science  and  art, 
while  the  wor-kshop  oi-  mauufactor-y  would 
continue  to  all'oi'd  opportunities  for  oi)taining 
the  necessary  practical  skill.  Success  in  any 
trade  or  pi'ofession  does  not  dep(;nd  so  much 
on  the  amount  of  information  which  ma^' 
have  been  crammed  into  the  learner's  head 
as  is  often  supposed.  Lor'd  Ar-mstrong  re- 
cently pointed  out  that  it  depends  incom- 
parably more  upon  his  capacities  for  nseful 
action  than  upon  his  acquirements  in  knowl- 
edge, and  he  therefore  ur-ged  that  the  edu- 
cation of  the  young  should  be  directed  to  the 
development  of  faculties  and  valuable  quali- 
ties rather  than  the  acquisition  of  knowl- 
edge which  ma}'  be  deferred  to  more  mature 
age.  British  engineers  and  British  work- 
men generally  have  beeji  able  to  hold,  what 
their  Continental  neighboi's  consider  more 
than  their  own,  chiefly  on  account  of  their 
good  practical  training  and  sound  common 
sense,  two  qualities  which  are  not  always 
possessed  in  any  great  degree  by  those  who 
have  spent  an  undue  proportion  of  their  time 
at  schools  or  colleges.  These  may  make  ar- 
rangements for  more  systematic  instruction 
in  the  diffei-ent  parts  of  a  trade,  but  they 
cannot  impart  the  true  spirit  of  the  success- 
ful manufacturer,  which  is  only  to  be  got  in 
the  atmosphere  of  the  actual  workshop. 
Therefore  any  system  of  training  which 
keeps  the  young  men  or  women  from  actual 
contact  with  the  conditions  of  every-day  work 
should  not  receive  any  encouragement,  not 
only  on  that  account,  but  also  because  it  re- 
lieves employers  from  what  ought  to  be  part 
of  their  recognized  duties,  and  tends  to  per- 
petuate a  stereotyped  form  of  instruction. — 
Prof.  Dyer. 

LATEST  FACTS  ABOUt'aLUMINUM.  No.  2. 

Pure  aluminum  melts  and  becomes  fluid 
at  about  1,200  degrees  Fahrenheit.  The 
amount  of  impurity  in  aluminum  materially 
alters  its  melting  point.  One  per  cent,  of 
iron  raises  the  melting  point  over  100  de- 
grees. It  does  not  remain  lirm  like  lead  al- 
most to  the  fluid  point,  and  then  suddenly 
give  way,  but  has  a  stage  of  from  1,000° 
Fahrenheit  to  1,200°  Fahrenheit  in  which  the 
metal  becomes  past}',  loses  much  of  its 
power  of  cohesion,  and  during  which  stage, 
if  the  metal  be  gently  pressed  together,  it 
can  be  readily  welded.  It  is,  however,  very 
red-short  at  this  temperature,  and  will  not 
stand  hammering  to  weld  the  metal,  with- 
out crumbling  down.  If  the  metal  is  not 
held  too  long  a  time  in  this  pasty  condition, 
it  does  not  seem  to  become  injured  after  be- 
ing again  cooled  down.  The  melting 
point  of  aluminum,  as  given  by  Roscoe  & 
Schorlemmer  and  by  Mierzwiski  is  700  deg. 
C.  or  1,292  deg.  Fahr.;  by  Deville  at  a  tem- 
perature higher  than  zinc  and  lower  than 
silver ;  b}'  Fahquhardt  at  7()0  deg.  C.  or 
1  400  deg.  F.  Mallet  says  that  pure  alumi- 
num is  more  infusible  than  impure. 

Aluminum,  in  a  compact  mass,  is  an  abso- 
lutely "flxed"  metal  at  an^'  temperature  at- 
tainable by  combustion  of  carbon  in  the  most 
approved  furnace,  although  in  thin  beaten  foil 
aluminum  burns  in  a  current  of  oxygen  gas- 
Aluminum  had  best  be  melted  in  first-qual- 
ity plumbago  crucibles,  from  which  it  ab- 
sorbs only  about  0.25  per  cent,  of  silicon 
with  each  re-melting.  In  melting  in  clay,Bat- 
tersea,  or  other  silicious  crucibles,  aluminum 
becomes  very  seriously  contaminated  with 
silicon.  For  purposes  where  it  is  especially 
desirable  to  retain  the  purity  of  aluminum, 
it  is  best  to  re-melt  in  crucibles  brasqued  or 
lined  with  a  mixtui^e  of  finely  ground,  "dead 
burned,"  calcined,  pure  magnesia,  with  just 
enough  boiled  tar  to  give  it  sutlicient  plasti- 
city'; this  mixture  entirely  preventing  the 
molten  aluniiimm  from  coming  in  contact 
with  the  silica  in  the  clay  of  the  crucible 
walls.  Aluminum  is  most  malleable  at  a 
temperature  between  200  and  300  degrees 


Fahrenheit,  although  it  can  be  rolled  cold, 
with  fre(|uent  annealing.  It  should  not  be 
worked  at  a  temperature  above  400  degrees 
Fahrenheit,  for  it  becomes  very  red-short  at 
a  temperature  a  little  aliove  this  point. 
Aluminum  becomes  (|uit(!  hard  by  work  upon 
it,  eith(!i'  by  cold  rolling,  hammei-ing,  or 
drawing.  Thi'ough  wir-e  dies,  it  assumes 
nearly  double  its  not-mal  testile  str-ength,  al- 
though it  does  tiot,iik('  steel, los*;  propoi'tion- 
ately  as  much  of  its  "ductility"'  as  measui-- 
ed  by  the  How  of  the  metal  in  i-eduction  of  area 
at  point  of  fr-acture.  In  rolling  or  drawing 
aluminum, like  the  precious  metals, it  r-eciuires 
frequent  annealmg  to  prevent  its  cracking. 
This  aimealing  is  accomplished  hy  heating 
the  metal  to  a  temperature  of  about  800  de- 
grees Fahr-enheit.  It  is  a  temper-ature  at 
which  a  thin  bar  of  iron  placed  in  themullle 
will  just  appear  slightly  red,  on  a  dark  day 
at  twilight .  The  aluminum  at  thistemp(;ra- 
ture  should  not  appear  at  all  red.  Tliis  tem- 
perature can  best  be  determined  in  a  prac- 
tical way  by  di-awing  a  soft  pine  stick  across 
the  surface  of  the  aluminum  to  be  amiealed; 
it  should  leave  a  black  mark  from  the  chai- 
ring of  the  wood,  which  should  burn  off  very 
slowly  or  not  at  all.  After  being  heated  to 
this  temperature,  the  metal  should  be  allow- 
ed  to  cool  olf  very  gradually,  although  a 
very  satisfactory  annealing  of  light  articles 
can  be  attained  by  plunging  them  in  water 
of  between  GO  and  100  degrees  Fahrenheit. 
For  some  articles  where  it  is  necessary  to 
keep  the  heat  down  below  the  point  where 
the  metal  would  sag  or  lose  its  shape,  a  very 
satisfactory  annealing  can  be  done  bj'  heat- 
ing the  articles  in  boiling  linseed  oil  and  al- 
lowing them  to  gradually  cool  with  the  oil. 
Very  thin  sheets  and  wire  can  be  annealed 
by  plunging  into  boiling  water  and  allowing 
to  cool  with  the  water.  Aluminum  anneal- 
ed is  very  soft  and  pliable  indeed — in  fact,  as 
compared  to  its  tenacity,  it  is  probably  the 
most  pliable  of  metals. — Hall,  Hunt  and 
Langley. 


VARIATION  IN  FUEL  CONSUMPTION  OF 
LOCOMOTIVES. 

The  wide  variation  in  the  fuel  consump- 
tion of  dififerent  locomotives  doing  precisely 
the  same  work  is  continually  a  matter  of 
comment.  So  far  as  the  evaporation  of  water 
by  locomotive  boilers  is  concerned,  one  must 
admit  that  little  information  is  extant  which 
is  reliable.  The  best  proof  of  this  lack  of  in- 
formation is  in  the  wide  variations  in  the  re- 
sults. For  instance,  some  locomotives  with 
cramped  steam  spaces,  and  which  have  to  be 
forced  in  service,  show  an  evaporation  of  be- 
tween S  and  10  lbs.  of  water  for  each  pound 
of  coal  consumed.  Others  having  large 
steam  spaces  and  of  better  general  design 
than  the  first,  and  which  have  not  to  be  so 
violently  driven  in  operation,  show  an  evap- 
oration of  only  5  lbs.  of  water  per  pound  of 
coal,  the  results  in  each  case  being  obtained 
by  dividing  the  water  used  by  the  coal  con- 
sumed. Throwing  aside  all  dilferences  pos- 
sible by  leakage  and  loss  through  the  over- 
flows of  the  injectors,  there  still  remains  a 
large  dill'erence  to  be  accounted  foi",  and 
which  in  most  cases  is  in  favor  of  what  would 
seem  to  be,  in  the  eyes  of  experienced  rail- 
road men,  the  inferior  boiler  design.  Per- 
haps the  cause  of  the  difference  ma\'  not  be 
so  hard  to  lind  if  recent  developments  in 
cases  of  locomotives  having  cramped  water 
spaces  be  used  as  a  foundation  for  argument. 
Several  instances  of  this  sort  have  recently 
been  brought  to  attention  in  which  a  con- 
siderable percentage  of  all  the  water  passing 
into  the  boiler  was  not  evaporated,  but  passed 
into  the  c^'linders  in  the  form  of  vapor,  the 
presence  of  which  can  only  be  discovered  by 
cai-eful  watch  of  the  top  of  the  smoke  stack 
during  exhaust  and  by  the  action  of  the  in- 
dicator piston,  and  this  only  in  extremely 
bad  cases.  Large  amounts  of  water  can 
thus  pass  through  the  boiler  without  being 
perceived  in  any  way.  Stationary  engineers 
are  well  aware  of  this  action,  and  they  do 
not  consider  evaporative  tests  of  boilers  as 
satisfactory  unless  accompanied  by  accurate 


observation  with  some  .sort  of  calorimeter 
test  of  the  character  of  the  steam  generated; 
particularly  do  they  consider  it  nece.ssary  in 
the  case  of  compai'ison  of  water  tube  or 
other  i-apid  circ-ulation  boilers  with  boilers 
having  a  slow  circidation  and  lai'ge  steam 
spaces.  The  locomotive  boiler  in  u.se  oper- 
ates under  conditions  particulaily  condu- 
cive to  the  formation  of  a  water  spray  which 
is  taken  u[t  by  th»?  steatn  and  carried  over  to 
the  cylinders  ;  and  one  of  ihe  pieces  of  ap- 
paratus which  IS  most  needed  in  connection 
with  locomotive  tests  is  a  calorimeter 
adapt^'d  to  locomotive  work,  to  measure  the 
actual  evaporation  rather  than  the  appar- 
ent, which  is  that  generally  stated.  This 
subject  is  one  which  has  been  well  con- 
sidered by  the  marine  and  stationary  engi 
neer  in  ail  countries,  and  by  the  raili'oad  en- 
gineers ill  France,  as  is  well  shown  by  the 
locomotive  designs  at  the  Paris  Exposition 
last  year.  In  England  and  in  this  country 
this  (luestion  needs  more  consideration.  To 
appreciate  this  any  superintendent  of  motive 
power  having  a  variety  of  locomotives  in 
use  need  only  compare  the  ratios  between 
the  steam  space  capacity  in  the  various  loco- 
motive boilers  with  the  respective  amounts 
of  steam  demanded  per  minute  from  those 
boilers.  One  case  has  recently  come  to  no- 
tice where  a  change  in  the  boiler  diin»!nsions 
reduced  the  coal  consumption  fiom  two  ten- 
ders full  to  one  for  the  same  run  under  the 
same  general  conditions. — Railroad  Gazette. 

SENIORITY  IN  PROMOTING  FIREMEN. 

As  a  rule,  railroad  corporations  want  men 
of  unquestioned  competency  to  fill  every  de- 
partment, and  in  no  department  is  the  re- 
([uirement  of  greater  concern  than  in  the 
moving  of  trains. 

Railroad  oflicials  study  their  employees 
with  special  reference  to  promotion,  because 
responsibilities  increase  with  every  advance- 
ment, and  it  is  at  this  point  that  mei  it  as- 
sumes special  prominence.  It  is  also  at  this 
point  that  the  chiims  of  seniority  are  sup- 
posed to  have  preponderating  weight.  It 
may  be  said,  in  the  way  of  illustration,  that 
a  railroad  oflicial  who  has  the  appointing 
power  wants  an  engineer,  and  that  the  policy 
of  the  road  is  to  promote  firemen.  Suppose 
there  are  twenty  firemen  on  the  road,  that 
five  have  been  in  the  employment  of  the  road 
three  years,  five  four  vears,  five  Ave  years, 
and  five  six  years.  The  five  who  have  been 
in  the  employ  of  the  road  six  y  ears  are  the 
seniors  of  the  other  fifteen,  hence  the  claim 
that  one  of  their  number  should  be  promoted. 
Manifestly,  all  things  being  equal,  there  can 
be  urged  no  good  reason  why  anyone  in  the 
ranks  below  six  years'  service  should  be 
promoted  over  the  seniors.  Under  such  cir- 
cumstances to  disregard  seniority  smacks  of 
rank  injustice.  It  demoralizes  the  entire 
force.  It  is  the  worst  thing  that  the  official 
could  do.  It  is  suggestive  of  unworthy  mo- 
tives. It  is  a  crushing  blow  aimed  at  hon- 
orable ambition.  Firemen  say,  and  are  jus- 
tified in  saying,  that  the  promotion  was 
secured  by  dishonorable  means;  that  the  of- 
ficial had  been  influenced  by  considerations 
of  the  mo.st  vicious  character,  involving  the 
manhood  of  the  man  promoted. 

That  is  one  side  of  the  case.  But  there  is 
another  side  of  the  subject  of  still  greater 
gravity.  In  the  case  under  discussion  seni- 
ority may  mean  nothing  but  mere  years  in 
the  employment  of  the  road — merely  a  ques- 
tion of  time.  The  man  who  has  been  a  fire- 
man six  years  is  the  senior  employee  of  the 
man  who  has  worked  only  five  years,  and  so 
on  down.  When  the  time  comes  for  promo- 
tion there  should  be,  and  there  will  be,  other 
questions  asked  besides  those  which  relate  to 
years.  It  is  right  and  proper  that  such 
should  be  the  case,  and  the  fireman  who  has 
been  watchful,  studious,  honorably  ambi- 
tious to  succeed  in  his  chosen  calling,  who 
has  husbanded  his  time  and  his  money,  and 
who  has  established  his  reputation  for  intel- 
ligence, though  he  may  have  served  but  five 
years,  or  four  years,  or,  indeed,  three  years, 
may  be  better  equipped  for  the  position  of 
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engineer  than  the  man  who  has  served  six 
years,  and  lias  neglected  his  opportunities  to 
improve  his  mind  and  add  to  his  store  of 
knowledge,  and  we  hold  that,  under  such 
circumstances,  merit,  and  not  seniority 
should  inlluence  promotion. 

If  men  aspiring-  to  promotion  are  unable 
to  comprehend  the  value  of  equipment  in  its 
largest  and  best  sense,  and  rely  solely  upon 
seniority  for  advancement,  they  should  be 
taug-ht  that  something  moi-e  is  i-equired,  and 
this  lesson  they  are  likely  to  learn  to  their 
great  disadvantage. 

Taking  a  broad  view  of  the  subject,  we 
come  to  the  conclusion  that  seniority  may  be 
justly  urged  as  a  prior  claim  to  promotion 
when  qualifications  are  superior  or  equal  in 
all  regards  to  those  of  aspirants  who  have  a 
less  number  of  years  of  service  to  their 
credit— Locomotive  Fireman's  Magazine. 

STEAM    ENGI*NE*  EFFICIENCY. 

*  *  *  The  true  standard  is  the  maxi- 
mum efficiency  that  there  is  a  possibilitj'  of 
getting  out  of  the  steam  engine,  on  any  hy- 
pothesis consistent  with  fact.  It  may  be 
easily  shown  that  the  maximum  efTiciencj^ 
would  be  obtained  with  clearance  spaces  1^^7; 
the  steam  so  far  superheated,  or  the  cylinder 
walls  kept  so  hot  that  no  condensation,  and 
consequently^  no  re-evaporation,  could  take 
place  in  the  cylinder,  and  the  range  of  tem- 
perature fixed  b\'  rational  working  condi- 
tions. The  lower  limit  is  easily  fixed  ;  we 
know  that  it  cannot  be  got  below  100  deg. 
Fah.  The  maximum  temperature  is  more 
difficult  to  settle.  Mr.  CoUinson  Hall  once 
worked  a  steam  engine  at  a  pressure  of  1,000 
lb.  on  the  square  inch.  Mr.  Perkins  has 
worked  at  500  lb.  It  will,  however,  answer 
every  purpose  if  we  take  300  lb.  pressure 
absolute,  corresponding  to  a  temperature  of 
417.5  deg.,  as  the  maximum.  In  a  Carnot 
engine  working  within  these  limits,  the  effi- 
ciency would  be  .361.  In  the  real  engine  the 
steam  would  be  expanded  about  100  times. 
It  would  not  be  impossible  to  construct  and 
work  such  an  engine,  but  its  efficiency  would 
be  far  less  than  .301 — so  much  less,  that  to 
draw  a  comparison  between  it  and  the  Car- 
not engine  would  be  simply^  absurd.  The 
actual  possible  efficiency  of  such  an  engine 
might  be  established,  and  with  it  other  en- 
gines might  be  compared.  We  shall  .show 
presently  how  such  a  standard  may  be  pre- 
pared; but  before  doing  so,  it  is  essential 
that  what  is  meant  by  the  term  "efficiency" 
should  be  rigorously  defined. 

Unfortunately  the  term  "efficiency,"  as  ap- 
plied to  steam  engines,  is  emplo\'ed  vaguely 
by  both  writers  and  speakers.  It  is  not  so 
rnuch  that  the  meaning  of  the  word  is  not 
fully  understood,  but  that  there  are  several 
meanings.  We  have  first  "indicated  horse- 
power," and  secondly  "  brake  horse-power," 
in  common  use.  The  steamship  owner 
estimates  efficiency  in  terms  of  miles  run 
with  a  ton  of  coals.  The  locomotive  superin- 
tendent determines  efficiency  in  pounds  of 
coal  burned  per  train  mile.  Each  of  these 
definitions  has  its  use,  but  this  use  is  more 
commercial  than  scientific,  and  the  proper 
definition  of  efficiency  for  scientific  purposes 
is  no  doubt  what  Hirn  has  very  appositely 
termed  "absolute  efficiency;"  and  it  is  by 
this,  and  this  alone,  that  the  merits  of  a 
steam  engine  should  be  gauged.  We  can 
easily  ascertain  what  is  the  maximum  ab- 
solute efficiency  that  a  given  steam  engine 
could  have,  and  with  this  we  can  compare 
the  absolute  efficiency  of  a  real  steam  engine. 
There  will  be  a  difference.  The  latter  will 
be  less  than  the  former,  and,  by  tracing  out 
the  causes  of  the  difference,  we  shall  learn  a 
valuable  lesson,  and  possibly  arrive  at  con- 
clusions which  may  lead  to  important  im- 
provements.— London  Engineer. 

 •  

This  is  the  beginning  of  a  letter  in  a  foreign 
paper; 

Sir:  I  pass  over  the  crude  and  undisciplined 
jokes  of  your  correspondent  "  Z.  Y.  X.,"  in  order  to 
correct  his  gross  misrepresentations,  etc.,  etc. 

A  joke  which  requires  disciplining  is  a 
serious  matter. 


THE  FRENCH  CRUISER  'FORBIN.' 

We  have  seen  a  good  many  foreign  men- 
of-war,  but  have  so  far  seen  nothing  that 
has  compared  in  appearance  with  the  'Chica- 
go,' IJ.  S.  N.  She  may  not  be  very  formid- 
able, but  she  is  certainly  very  handsome. 
She  attracts  attention  and  excites  admira- 
tion wherever  she  goes.  A  great  many 
French  officers  have  been  on  board  within 
the  last  week,  and  they  are  even  more  en- 
thusiastic in  their  expressions  than  were  the 
English  officers  at  Gibraltar.  One  does  not 
wonder  at  this  after  seeing  a  few  of  tluur 
ships  of  a  similar  class.  It  happens  tliat 
there  is  now  lying  very  near  the  'Chicago' 
a  French  unarmored  cruiser  of  almost  ex- 
actly the  same  length  as  the  latter,  although 
of  much  less  displacement.  This  is  the 
'Forbin,'  the  latest  ship  launched  for  the 
French  navy,  and  therefore  representing  the 
very  latest  development  in  French  naval 
design.  She  illustrates  in  its  extremest 
form  the  modern  craze  for  tremendous 
speed,  and  the  willingness  to  sacrifice 
everything  else  to  this  one  requisite.  She 
has  made  a  record  of  over  20  knots  speed. 
When  that  has  been  said  all  is  said,  for 
she  has  not  another  single  point  that 
it  is  possible  to  admire.  To  give  weight 
for  her  engines  she  is  built  so  lightly  that  it 
is  difficult  to  see  how  she  could  hold  together 
in  a  gale.  Her  frames  and  beams  are  of  J  inch 
steel,  and  she  is  sheathed  inside  with  linole- 
um (oil  cloth)  instead  of  with  wood.  Her 
armament  is  so  light  as  to  be  of  no  value 
except  that  it  might,  perhaps;  enable  her  to 
capture  a  merchant  steamer  if  the  latter 
were  wholly  unarmed.  The  quarters  for  her 
officers  and  men  are  woi'se  than  those  on 
our  '  Yorkioum';  that  is  to  say,  they  are  as 
bad  as  they  could  be.  She  is  called  a  cruiser, 
but  she  can  never  be  used  for  anything  but 
a  dispatch  boat.  It  is  not  surprising  that 
her  officers  were  pleased  with  the  solidity, 
the  spaciousness  and  the  comfort  of  the  'Chi- 
cago' and  with  the  weight  of  her  batteiy. 
As  far  as  it  is  possible  to  judge  from  the  con- 
versation of  officers  that  we  have  so  far  met, 
there  is  something  of  a  reaction  among  them 
with  regard  to  this  matter  of  ex- 
cessive speed  in  small  ships.  To  attain 
a  speed  of  twenty  knots  with  a  ship 
of  two  thousand  or  three  thousand  tons  dis- 
placement, many  important  qualities  must 
be  sacrificed.  Speed  is  certainly  of  great 
importance,  but  it  may  be  bought  too  dearly; 
and  the  officers  of  the  'Forhin'  seem  to  feel 
that  it  has  been  bought  too  dearly  in  the 
case  of  their  ship.  Our  own  'Baltimore' 
has  etjualed  the  record  of  the  'Forhin,'  but 
she  is  large  enougli  to  attain  a  high  speed 
without  the  sacrifice  of  structural  strength, 
of  comfort  for  personnel  or  of  battery  power. 
—  Unknown  Exchange. 

■  •  •  

The  manufacture  of  emery  is  simple.  The 

ore  is  broken  in  the  ordinary^  stone  crusher, 

then  still  further  reduced  in  size  by  being 

passed  through  rolls  or  under  a  stamp  mill, 

and  then  assorted  by  being  sifted  through 

wire  cloth.    When  ready  for  market  it  is 

numbered  according  to  the  mesh  of  the  wire 

cloth  through  which  it  has  passed.     To  be 

clean,  free  from  fine  dust,  and  uniform  in  size, 

are  the  principal  things  to  be  desired.  The 

coarsest  emery  is  that  which  goes  through 

a  wire  cloth  of  five  meshes  to  the  inch,  and 

the  finest  numbered  emery  is  160.    It  is  also 

used  in  fine  flour. 

 •  •  

Persons  who  think  that  engineers  are 
hard  men,  devoid  of  the  finer  feelings  of 
human  nature,  should  read  some  of  the  let- 
ters received  condoling  with  us  upon  our 
loss.  These  letters  are  full  of  the  warmest 
and  kindest  expressions  of  sympathy,  and 
are  highly  prized.  A  member  of  our  family 
has  compiled  all  these  under  one  cover  and 
the}^  are  carefully  preserved. 

At  the  Kilbowie  (Scotland)  Sewing  Ma- 
chine Works,  the  young  women  work  in  their 
bare  feet.  The  machines  are  not  as  well 
made  as  the  American  article. — Ex.  . 

On  account  of  the  bare  feet  ? 


NO.  1,  M.  E.  B.  A.,  BUFFALO,  N.  Y. 

The  brothers  of  this  association  recently 
had  tlie  benefit  of  a  short  address  from  John 
Cook,  an  expert  boiler-maker  of  that  city, 
and  writer  of  the  articles  on  Boiler  Making 
in  The  Encuneer.    Mr.  Cook  said  : 

Coming  before  you,  a  stranger  to  most 
present,  I  can  hardly  do  myself  justice,  see- 
ing that  I  have  never'  addressed  an  audience 
before.  Although  a  member  of  several  otlier 
societies,  I  never  had  the  cheek  to  even  ad- 
dress them,  so  I  hope  you  will  have  a  little 
compassion  on  me.  Not  being  blessed  with 
the  "gift  of  gab,"  I  have  to  refer  to  notes,  so 
that  I  don't  get  rattled  at  the  first  go-off'. 

I  suppose  there  are  a  good  many  of  you 
who,  though  prompt  in  action  in  the  engine 
room,  would  not  like  to  stand  on  a  platform 
to  be  looked  at  and  criticised,  and  as  this  is 
my  first  essaj',  tliat  you  will  not  try  to  rattle 
me  in  m}'  endeavor  to  instruct.  Now,  as 
everyone  wants  information,  and  none  are 
too  old  to  learn,  the  idea  of  getting  up  meet- 
ings like  this  one  is,  I  think  is  a  good  one, 
and  would  benefit  a  good  many.  My  text 
will  be  on 

BOILER  CONSTRUCTION. 

Advantage  is  usually  taken  of  the  self- 
supporting  properties  of  the  cylinder,  which 
enables  a  boiler  to  be  made  sufficiently  self- 
supporting  without  4;he  aid  of  ties  or  other 
supports,  that  is,  on  the  circular  part.  The 
force  tending  to  rupture  the  cylinder  longi- 
tudinally is  represented  by  multiplying  the 
diameter  by  the  pressure  on  each  unit  of  sur- 
face; as  this  applies  only  to  a  cylinder  or  a 
unit's  length,  it  is  evident  that  the  total 
amount  of  force  tending  to  divide  the  cylin- 
der in  lines  parallel  to  its  axis  is  joined  by 
multipl3'ing  the  aforesaid  product  by  the 
length  of  the  c^iinder. 

The  retaining  force  opposed  to  the  pres- 
sure is,  evidently,  the  resistance  of  the 
material,  at  the  two  opposite  sides 
which  bear  the  strain ;  the  strength  of 
the  cylinder  to  resist  transverse  pres- 
sure is,  therefore,  proportionate  to  the  thick- 
ness, and  is  represented  by  the  tenacity  or 
tensile  strength  of  the  material  multiplied  b^' 
the  section  on  both  sides,  or  twice  the  thick- 
ness of  material  multiplied  by  the  length. 

In  calculating  the  strength  it  is  usual  to 
consider  the  length  as  unity.  The  correct- 
ness of  this  is  shown  in  the  extra  pi'essure  due 
to  increased  length  being  balanced  by  a  pro- 
portionate increase  of  material. 

To  find  the  bursting  pressure  of  a 
wrought-iron  or  steel  cylinder,  the  rule  is  to 
multipl^-^  the  strength  of  the  material  in 
pounds  per  square  inch,  by  twice  the  thick- 
ness of  the  material  in  inches,  and  divide  the 
product  by  the  diameter  of  boiler  in  inches ; 
the  quotient  is  the  bursting  pressure. 

Supposing  we  have  a  shell  or  drum,  -36' 
diameter,  made  of  |th  steel  of  60,000  tensile 
strength;  then  twice  |ths  equals  J,  and  the 
decimal  fraction  of  J  is  .75,  then  the  sum 
would  read 

00,000 
.75 


;jooooo 

430000 


36)45,000.00(1,250 
30 

90 

180 
180 

Here,  then,  are  1250  pounds  as  the  burst- 
ing pressure,  but  this  supposes  that  the 
joints  are  as  strong  as  the  solid  plate.  By 
all  the  tests  the  single  riveted  joint  is  but  56 
per  cent,  of  the  solid  plate,  double  riveted 
joints  from  70  to  75  per  cent.  Supposing 
this  shell  was  single  riveted,  it  would  only 
leave  us  56  per  cent,  of  the  l-;*50  pounds  which 
would  reduce  it  considerably,  for  56  percent, 
of  1",'50  would  leave  only  550  pounds  as  the 
bursting  pressure;which  knocks  theory  high- 
er then  a  kite,and  there  are  or  have  been  cases 
where  boilers  have  exploded  with  75  pounds 
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and  3  g-aug-es  of  water!  Did  you  ever  hear  tell 
of  a  boiler  which  had  exploded  that  carried 
more  ? 

Now  for  the  safe  working-  pressure 
multiply  the  thickness  of  plate  in  inches  by 
one  sixth  of  the  tensile  sti'engtli  of  the 
metal,  and  divide  the  product  by  the  radius, 
or  half  diameter  of  the  shell,  the  quotient  is 
the  safe  working-  pressure.  Now  the  sliell  is 
36"  diam(>ter  and  GO, 000  pounds  t.s. 
by  iths  thick.  The  process  then  is  to 
take  one  sixth  of  (iO,000,  10,000,  which  multi- 
phed  375  =  3,750,000;  divide  tiiis  by  18  and  it 
=  208+.  That  is,  if  the  heads"  were  well 
braced.  There  are  a  gr-eat  many  things  to 
consider  in  boiler  making  if  the  thing  is 
worked  up  rig-ht.  In  a  36"  head  there  are 
1,017.8784  s(iuare  inches  of  area;  tliis  multi- 
plied by  208  gives  us  21 1 ,718.7072  pounds 
pressing  ag-ainst  the  head.  Now  supposing 
this  shell  is  72"  long-,  we  would  have  to  mul- 
tiply 211,718.7073x72  and  we  see  at  once 
what  an  enormous  pressure;  there  would  be 
in  that  snuiU  receptical.  Is  there  any  won- 
der about  so  many  explosions  occurring 
among  "dollar-a-day" engineers? I  tliinknot, 
when  most  of  them  don't  know  what  a 
mag-azine  of  destruction  they  are  handling-. 
You  may  have  heard  (I  have  seen  them)  of 
pine  and  iron  wedg-es  driven  in  the  slot  to 
keep  the  lever  of  the  safety  valve  down,  and 
no  g-auge  on  the  boiler.  To  g-et  a  boiler 
head  equal  in  strength  to  the  shell  we  must 
multiply  the  square  root  of  the  radius  of 
shell  by  the  thickness,  the  product  will  be 
the  thickness  of  the  head.  Here  the  radius  is 
18  inches,  the  square  root  of  18  is  4.24;  then 
4.24X375=:  1.59"  or  a  little  more  then  If 
thick. 

This  thickness  is  never  used  in  a  boiler  of 
that  size,  so  we  must,  perforce,  brace  it  to 
stand  the  pressure.  In  all  text-books  6,000 
pounds  is  the  highest  allowed  to  the  square 
inch  sectional  area  of  braces,  so  to  find  how 
many  braces  we  need,  multipl}'  the  area  of 
head  hy  the  pressure  to  be  carried,  and 
divide  by  6,000,  which  will  give  the  number 
of  braces.  As  there  are  1,017.87  square 
inches  of  area  in  a  36"  head  and  the  pressure 
is  150  pounds,  then  1,017.87  X  150=  152, 680.- 
50^6,000  =  26  nearly.  We  can't  get  26 
braces  in,  but  vve  can  reinforce  the  head  by 
putting  stiffening-  plates  in,  if  the  fire  did  not 
come  in  contact  with  it,  but  if  the  fire  im- 
pinged on  the  head  we  would  have  to  use 
heavier  braces,  attached  to  the  heads  by 
four-footed  crow  feet.  These  crow  feet  can 
be  made  to  span  any  distance.  Or  we  could 
brace  by  staj'-rods  tapped  into  heads  and 
riveted  over.  The  plates  of  a  boiler  must  be 
proportioned  and  stayed,  not  only  with 
regard  to  strength,  but  sufficient  stiffness 
must  be  given  them  to  prevent  change  of 
shape  under  pressure.  A  change  of  shape 
in  one  direction  by  pressure  and  returning 
again  to  its  original  shape  sooner  or  later 
results  in  a  crack.  The  same  is  true,  also, 
when  braces  are  attached  in  such  a  way 
that  the  sheet  is  drawn  from  its  true  posi- 
tion. 

ELECTRIC  WELDING. 

A  FEW  weeks  since  a  naval  board  was 
ordered  by  the  Secretary'  of  the  Navj-  to  con- 
vene at  Boston  for  the  purpose  of  reporting 
upon  the  advisabilit_y  of  generall3'  adopting 
the  Thomson  electric  welding  process,  with 
the  view  to  using  the  machines  of  this  com- 
pany in  the  various navj^ yards, and  onboard 
the  government  cruisers,  etc.  This  board 
met  in  Boston,  and  after  several  days'  care- 
ful investigation  made  a  unanimous  report 
recommending-  the  use  of  the  machines  by 
the  navy  in  its  various  departments.  In  this 
report  they  state: 

We  are  convinced  that  the  Thomson  weld- 
ing process  can  be  found  of  gi-eat  utility  to 
the  naval  service,  both  on  shore  and  alloat, 
for  the  following  reasons  :  It  can  be  used — 

(a)  In  welding  breaks  in  rods  without 
altering  them,  either  in  length  or  shape. 

(6)  For  welding  tubes. 

(c)  For  welding  angles  and  shapes  of  in- 
tricate form. 


(d)  For  welding  copper,  brass,  cast-iron, 
or  other  metals. 

{(')  For  heating  metals  for  forging,  tem- 
pering and  upsetting. 

(/)  For  welding  wire  cables. 

Under  these  heads  the  foHowing  may  be 
mentioned  as  a  few  of  the  many  applications 
that  would  result  on  shipboard:  Foi- welding 
broken  pump  piston  rods,  valve  stems,  etc,; 
for  joining  wii-es  of  iion,  copper,  or  other 
metals  or  bars  of  the  same,  of  similar  or  dif- 
ferent shapes  or  sections;  for  making  Joints 
at  angles  with  bars  (T  or  Y  joints);  for 
mending  chain  and  wire  rope;  for  consti-ucting 
or  Joining,  cnid  to  (Mid,  pipe  of  all  kinds,  and 
of  lat-g(!  or  small  diameter;  working  or  join- 
ing- lead  pipe;  welding  T  connections  ot-  el  hows 
into  lines  of  i)iping;  welding  safe  ends  to 
boiler  tubes;  repair-ing  boiler  tubes;  welding 
e^'c-r  ings,  and  welding  these  again  to  bolts  or 
bars;  repairing,cuttingand  boi  ing  tools  with- 
out hurting  their  temper;  lengthening  or 
shortening  rods  or  bars;  repairing  broken 
cast-iron  pieces  of  machinery  or  broken  cast- 
iron  or  cast-brass  fittings;  welding  copper 
electr-ic  mains.  The  system  of  welding  thus 
renders  easy  many  o{)erations  in  the  work- 
ing of  metals  which  with  the  forge  and 
smith  have  heretofore  been  considered  im- 
possible. It  is  the  unanimous  opinion  of  the 
board  that  in  the  present  day  of  ships  con- 
structed almost  entirely  of  metals,  and  in 
which  every  fftting  possible  is  made  of  metal, 
such  a  system  as  that  which  lias  been  inves- 
tigated by  us  becomes  not  onl3'  desirable, 
but  a  means  to  economy  of  expense,  time, 
and  labor,  and  would  add  to  the  efficiency  of 
the  vessel  under  auy  condition  of  service. 
This  s^'stem  of  welding-  occupies  a  position 
of  its  own;  it  is  able  to  do  not  only  a  large 
part  of  the  work  of  the  forge  now  in  use, 
hut  is  capable  of  doing  much  work  that  was 
hitherto  considered  impossible.  By  its  use, 
the  large  accumulation  of  now  almost  worth- 
less boiler  tubes  stored  at  the  navy  3'ards 
could  be  made  fit  for  service;  and  the 
quantity  of  spare  tubes  and  of  many  other 
stores  now  carried  by  ships  could  be  reduced. 

PERPETUAL  MOTION. 

Every  few  months  it  is  announced  in  some 
paper  that  some  genius  has  succeeded  in  in- 
venting- perpetual  motion,  but  in  every  in- 
stance the  announcement  is  accompanied 
with  a  statement  that  there  is  some  slight  al- 
teration, or  additional  mechanism  required 
to  make  it  a  success.  The  trial  is  only 
postponed  for  a  few  days  until  these  altera- 
tions or  additions  ai-e  completed.  But  either 
from  want  of  the  necessary  funds,  or  some 
other  plausible  excuse,  the  work  is  suspended 
and  that  is  the  last  we  ever  hear  of  it.  This 
is  the  history  of  all  such  inventions  for  the 
last  fifty  years,  and  the  problem  of  perpetu- 
al motion  is  no  nearer  solved  to-day  than  it 
was  fifty  3'ears  ago. 

Inventors  of  perpetual  motion,  as  well  as 
those  of  other  mysterious  mechanical  devices 
that  will  not  permit  of  a  fair  investigation  b^' 
the  public,  may  be  divided  into  two  distinct 
classes:  First,  the  mechanical  fi-aud ;  and 
second,  the  mechanical  visionary-  or  crank, 
who  cannot  be  classed  as  a  mechanic 
in  the  general  acceptation  of  the  term.  But 
with  the  mechanical  fraud  the  case  is  quite 
dilferent.  He  is  generally  a  man  of  some 
mechanical  ability  and  ingenuity,  sufficiently 
acquainted  with  the  laws  of  natural  forces 
and  of  mechanics  to  know  that  such  a  thing 
as  perpetual  motion  is  an  impossibility;  con- 
sequently, instead  of  making  perpetual  mo- 
tion liis  hobby,  he  will  claim  to  have  dis- 
covered some  new  and  powerful  force  that 
has  never  yet  been  discovered  or  applied, 
that  is  destined  to  revolutionize  the  whole 
field  of  mechanical  science.  The  mysterious 
combination  of  wheels,  cranks  and  levers, 
together  with  other  mechanical  devices 
which  he  claims  to  be  necessary-  in  order  to 
utilize  this  newly  discovered  force  so  very 
different  from  anything  heretofore  discov- 
ered is  well  calculated  to  mystify  and  deceive 
the  public,  especially-  those  not  well  versed 
in  mechanical  science.   As  these  men  are 


usually'  good  talkers,  they  go  on  by  an  ab- 
struse course  of  rea.soning  to  show  that  all 
that  is  recjuired  in  order  to  bring  the  same 
before  the  public,  and  obtain  a  laige  fortune, 
is  sulUcietit  money  to  perfect  it.  Strange  as 
it  may  appear,  he  generally  succeeds,  while 
at  the  same  time  he  never  intends  it  to  be 
finished,  for  he  well  knows  that  there  is 
nothing  practical  about  it.  But  as  long  as 
he  can  succeed  in  pulling  tiie  wool  over  the 
eyes  of  his  dupes,  and  can  succeed  in  obtain- 
ing money  to  cari-y  on  the  .scIkmiics,  the 
most  of  which  goes  into  his  own  pockets,  or 
to  find  new  ones  who  are  willing  to  invest 
theii-  money  in  such  chimerical  schemes,  he 
will  continue  to  grow  and  flourish  like  a 
green  bay  tree. — C.  R.  Tomplcina  in  Ameri- 
can Miller. 



One  who  knows  .says  that  the  English 
syndicate  ljusiness  is  being  greatly  (.verdone. 
He  says:  "The  idiotic  manner,  in  which,  foi- 
the  past  yeai-  or  two  everybody  lias  been 
crowding  into  all  sorts  of  wildcat  schemes  in 
London  is  literally  incredible.  A  very  large 
proportion  of  these  ventures  have  been  engi- 
neered by  American  [)romoters,  and  millions 
of  sterling  of  British  money  have  been  car- 
ried across  the  Atlantic  as  a  conseejuence. 
Some  of  this,  I  dare  say,  has  been  well  in- 
vested, but  ovei-  and  over  again  I  have  seen 
propei  ty  floated  on  the  market  in  the  form 
of  a  limited-liabilit\-  company  for  1  wice  and 
thrice  what  every  American  knew  to  be  its 
real  value.  American  breweries  I  ave  been 
put  into  capital  for  $l,000,oOO  without  the 
slightest  difficulty  upon  which  it  w(  uld  have 
been  very'  hard  work  indeed  to  nii.se  ?300,- 
000  in  New  York.  Nothing  is  clearer  than 
that  this  carnival  of  fox  and  geese  must 
come  to  an  end  soon,  and  a  conservative 
American  banker  with  whom  I  talked  the 
other  evening,  predicts  that  it  will  be  the 
most  widespread  and  damaging  crash  Lon- 
don has  experienced  in  a  generation." 
 •  -♦-  •  

Several  railroads  have  from  time  to 
time  stopped  wiping  their  engines  from  mo- 
tives of  economy.  We  have  always  felt 
that  this  was  a  poor  policy,  but,  from  the 
results  of  recent  inquiry,  we  must  concede 
that  there  may  be  times  when  it  can  with 
temporary  advantage  be  adopted.  The  en- 
gines always,  of  course,  get  very  dirty  and 
filthy  looking  when  they  are  not  wiped,  but 
we  are  assured  by  one  who  was  some  time 
ago  compelled  to  adopt  this  measure  of 
economy,  that  the  destruction  to  the  ma- 
chinery is  not  what  might  be  anticipated. 
This  gentleman  is  now  wiping  all  his  en- 
gines, but  assures  us  that  he  would  not  hes- 
itate under  the  same  conditions  that  existed 
when  he  stopped  wiping  engines  to  again 
omit  it. — Master  Mechanic. 

It  is  curious  to  note  what  absurdities  man- 
kind practice  at  times.  Either  the  wiping 
of  engines  is  needful  and  economical  or  it  is 
not.  If  it  is  beneficial  why  omit  it  at  one 
time  and  take  it  up  at  another? 

Strength  of  Ropes. — We  find  in  an  Eng- 
lish journal  a  rule  for  the  .strength  of  ropes, 
more  suitable  than  one  we  published  some 
time  since.  It  is  as  follows:  Divide  the 
square  of  the  circumference  in  inches  by  five. 
This  gives  in  English  tons  what  a  rope  will 
sustain.  The  English  ton  being  2,240  pounds, 
the  divisor  for  American  tons  of  2,000  pounds 
should  be  to  5  as  25  is  to  2S,  or  4.47.  For 
example  a  rope  6  inches  in  diameter: 

=  S05  American  tons 

4.4 1 

for  a  rope  2  inches  diamet-er  or  6  inches  cir- 
cumference.— Industry. 


The  number  of  gondoliers  at  Venice  has 
been  much  diminished  since  the  introduction 
of  steam  launches  in  the  canals,  which  form 
its  thoroughfares.  The  few  gondoliers  left 
in  service,  howevrr,  are  not  complaining,  as 
they  receive  belter  wages,  through  lack  of 
competition  in  their  own  special  line,  and 
their  sculling  is  much  in  demand  ,by  vis- 
itors. 
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TKADE  NOTES. 

C.  B.  Hanscom,  a  well-known  naval  constructor, 

is  now  at  the  Bath  Iron  Works,  Bath,  Me. 

*  * 
* 

Chas.  H.  Haswei.L,  the  well-known  constructing 
engineer,  resigned  his  position  as  advisory  engineer 
of  the  Department  of  Chanties  and  Corrections  in 
this  city  on  the  first  of  March. 

»  * 

E.  Platt  Stratton,  well  known  as  a  mechanical 
engineer  and  marine  surveyor,  and  formerly  in- 
spector of  boilers  in  the  marine  service  in  this  city, 
is  now  in  charge  of  the  iron  and  steel  department  of 
the  American  Shipmasters'  Association. 


C.  L.  Seabury  &  Co.,  Nyack,  N.  Y.,  have  several 
steam  yachts  in  course  of  construction,  to  which 
they  are  applying  the  Seabury  Water  Tube  boiler. 
One  of  the  yachts  is  for  D.  A.  Loring,  N.  Y.,  and 
is  75'xll*'X3i  "  draught.  They  are  also  building  two 
launches,  22'  and  35'  long. 


The  Mechanical  Engineers'  Library  Association 
has  been  incorporated.  It  proposes  to  maintain  a 
free  public  library.  Among  the  incorporators  are 
Stephen  Wilcox,  Charles  H.  Loring.  Frederic  R. 
Hutton,  Horace  See,  F.  Merriam  Wheeler,  and 
Stephen  W.  Baldwin,  all  well  known  engineers. 

#  * 

* 

A  VERY  complete  account  of  the  Forth  bridge, 
that  great  monument  of  English  engineering,  is  fur- 
nislied  in  the  Industries  Forth  bridge  Special,  a  maga- 
zine of  120  pages  in  full  detail,  which  has  been  writ- 
ten by  the  members  of  the  engineers'  staff,  and  must, 
therefore,  be  correct.  It  can  be  had  of  the  Interna- 
tional News  Co.,  83  Duane  Street,  N.Y. 

*  * 

It  is  stated  on  good  authority  that  powder  ex- 
perts in  this  city  have  succeeded  in  compressing 
black  power  to  give,  on  explosion,  a  muzzle  veloci- 
ty equal  to  the  best  results  obtained  from  the  Lebel 
powder.  The  experts  are  among  the  best-known 
powder  men  in  the  United  States.  The  compress- 
ion has  increased  the  muzzle  velocity  of  a  projectile 
using  the  best  grade  of  black  powder  from  1,400  feet 
per  second  to  over  2,190  feet  per  second. 


An  American  manufacturer  who  has  been  in  Lon- 
don for  some  time  investigating  heating  methods  in 
use  there,  says  that  "  hot  water  is  used  much  more, 
as  compared  with  steam,  than  here,  at  least  ninety 
per  cent,  being  hot  water.  Steam  pipe  is  much  dearer 
there  than  here.  The  mechanical  construction  is 
far  behind  American  pratice.  Pipes  instead  of  be- 
ing coupled  with  screw  tlireads  are  caulked  with 
yarn  and  red  lead,  and  no  unions  or  right  and  left 
threads  are  used.  Improved  heating  plants  are  few 
in  number,  and  steain  is  rarely  used,  hot  water  be- 
ing the  rule.  The  Metropole  hotel,  the  largest  and 
finest  in  London  and  probably  in  Europe,  is  entirely 
heated  by  open  coal  fires.  Taken  altogether,  house 
heating  in  England  as  an  art  is  in  a  very  backward 
condition." 


In  this  country  newspaper  men  too  often  have  to 
run  after  the  advertisei's  instead  of  the  advertisers 
running  after  them.  Not  so  in  England  There  the 
question  of  the  utility  of  advertising  is  past  the 
point  of  ai-gument.  It  is  only  a  question  of  niediums 
and  methods  and  whether  the  advertiser  can  get  the 
space  that  he  wants.  In  the  counting-rooms  of  the 
great  dailies  and  of  such  periodicals  as  Punch,  The 
Graphic,  The  Queen,  Tlie  Field,  etc.,  there  is  a  sub- 
lime air  of  "  take  it  or  leave  it"  on  the  part  of  the 
men  behind  the  counter.  Some  papers  so  i-igidly 
limit  the  space  given  to  advertisers  that  one  must 
wait  weeks  or  months  for  the  appearance  of  his  an- 
nouncement, and  then,  perhaps,  accejit  a  half  less 
room  than  he  asks.  Some  have  one  method  and 
some  another,  but  all  manage  to  keep  before  the 
public  and  have  themselves  talked  about.  In  turn, 
their  own  advertising  spaces  are  in  great  demand, 
at  prices  which  are  high  compared  with  the  low 
rates  ruling  on  this  side  of  the  Atlantic.  The  pro- 
portion of  advertisements  to  pure  reading  matter  in 
the  great  American  newspapers  is  smaller,  but  with 
us  it  is  not  always  easy,  even  for  the  expert  eye,  to 
tell  the  one  from  the  other. 

*  * 
* 

It  is  learned  that  the  Illinois  Steel  Works,  of 
Chicago,  will  attempt  to  secure  the  Government 
work  on  vessels  intended  for  the  great  lates.  This 
firm  is  the  consolidation  of  heavy  steel  and  iron  in- 
terests formerly  situated  at  Chicago,  Milwaukee, 
Joliet,  Cleveland,  and  Buffalo.  It  is  said  that  the 
consolidation  of  these  iron  and  steel  industries  has 
resulted  in  the  formation  of  a  company  with  a  capi- 
tal of  $25,000,000.  It  is  further  expected  that  all 
future  cruising  vessels  authorized  of  1,000  tons  or 
thereabouts,  will  be  bid  for  by  the  new  steel  works 
— in  fact,  any  vessel  of  a  draught  and  beam  not  too 
large  to  prevent  her  being  taken  through  the  canal. 
The  transfer  of  the  Revenue  marine  to  the  navy  will 
necessitate  the  building  of  four  cruising  gunboats 
for  the  lakes,  provided  vessels  are  to  be  used  in 
revenue  marine  duty  capable  of  efficient  service  in 
time  of  war.  In  all  likelihood,  it  is  said,  the  Illinois 
Steel  Works  wjll  secure  the  construction  of  these 


new  gunboats.  No  opposition  can  be  made  to  the 
building  of  warships  on  the  lakes  by  virtue  of  any 
treaty  with  Great  Britain,  since  the  provisions  of  the 
last  treaty  expressly  state  that  six  months'  notice  is 
sufficient  to  make  the  same  null  and  void. 


Engineers  contend  that  so  far  no  boiler  has  been 
produced  in  this  country  that  will  stand  salt  water, 
and  hence  be  serviceable  for  warship  purposes.  It  has 
been  stated  incontestably  thai  the  Ward  boiler  (can- 
not use  salt  water.  The  defects  in  the  Ward  Itoiler 
are  not  considered  irremediable,  and  Chief  Engineer 
Loring  is  of  the  opinion  that  the  introduction  of  an 
inner  tube  might  possibly  assist  in  forcing  the  circu- 
lation. So  far  the  only  tubulous  boiler  known  to 
have  worked  satisfactorily  is  the  French  Belleville 
boiler.  As  high  as  32,000  indicated  horse-power  is 
at  present  being  operated  by  these  Belleville  genera- 
tors in  the  French  Navy,  and  during  the  year  1890 
16,000  additional  horse-power  will  be  added.  No  less 
than  8,0C0  indicated  horse- power  is  being  developed 
in  one  ship  alone  by  these  boilers.  The  French  Gov- 
ernment test  on  all  Belleville  boilers  is  a  six  weeks' 
continuous  run,  using  salt  water  exclusively,  and 
conclusive  evidence  after  the  test  that  no  percepti- 
ble damage  has  been  wrought.  'L'  Ortegal,''  a  French 
steamer  of  1,600  horse-power,  has  been  running  from 
Bordeaux  to  the  River  Plate  during  the  past  six 
years  and  using  the  Belleville  boiler  exclusively.  Dur- 
ing the  six  years  not  a  single  breakdown  of  note  has 
been  recorded  against  the  boilers.  The  engineers  of 
'V  Ortegal'  report  that  in  comparison  with  Scotch 
boilers  the  Belleville  boilers  are  no  better,  provided 
the  Scotch  boilers  when  brought  into  comparison  are 
perfectly  clean,  but  that  the  Belleville  boilers  present 
the  advantage  of  being  more  readily  kept  clean  and 
that  steam  can  be  obtained  and.  maintained  more 
readily  than  in  a  Scotch  boiler. 


By  a  recent  decision  of  Judge  Dykman  in  the  Su- 
preme Court  in  White  Plains,  N.  Y.,  C.  H.  Delama- 
ter  &  Co.  finds  itself  in  possession  of  $105,700  in 
mortgages  which  are  declared  to  be  worthless.  Jo- 
seph Colwell,  of  the  firm  of  S.  S.  Hepworth  &  Co., 
Yonkers,  died  in  1882,  leaving  property  in  the  hands 
of  three  trustees,  of  whom  George  H.  Robinson  was 
one.  The  firm  failed  in  1887.  Before  the  failure  the 
Colwell  trustees  had  lent  the  firm  $95,000  and  taken 
a  chattel  mortgage  on  machinery.  Mr.  Robinson 
neglected  to  record  the  mortgages.  Soon  afterward 
Mr.  Robinson,  acting  not  as  one  of  the  Colwell  ex- 
ecutors, but  as  a  partner  of  C.  H.  Delamater  &  Co., 
endorsed  his  firm's  name  to  S.  S.  Hepworth  &  Co.'s 
notes,  aggregating  $105,700.  These  notes  were  made 
to  Samuel  A.  Briggs,  an  employee  of  the  Delamater 
Company.  Mr.  Robinson  also  employed  him  as  book- 
keeper in  the  Colwell  estate.  S.  S.  Hepwoi'th  &  Co. 
gave  Briggs  a  chattel  mortgage  to  secure  the  notes. 
Briggs  knew  of  the  chattel  mortgages  given  by  the 
firm  to  the  Colwell  estate.  When  S.  S.  Hepworth  & 
Co.  failed  they  assigned  to  S.  Francis  Quick.  Their 
assets  amounted  to  $99,000.  In  the  contest  that 
arose  to  determine  which  of  the  two  sets  of  chattel 
mortgages  given  by  the  firm  was  binding,  the  Dela- 
mater mortgage  was  thrown  out.  The  Delamater 
firm  asserted  that  though  the  Colwell  mortgages 
were  prior,  they  were  hopelessly  ignorant  of  their 
existence,  since  they  had  never  been  recorded.  It 
was  shown,  however,  that  both  Mr.  Robinson  and 
Mr.  Briggs  knew  of  their  existence  at  the  time  the 
loans  were  made  to  the  Delamater  firm.  Mr.  Robin- 
son has  since  ceased  to  be  either  a  partner  in  the 
Delamater  firm  or  an  executor  in  the  Colwell  estate. 


THE  ENGINEER. 

[We  do  not  publish  verses  as  a  rule;  but  to  oblige  some 
brothers  in  Florida  we  have  done  so  at  their  request,  they 
forwarding  the  copy.— Eds.  Engineer.] 

How  greatly  an  engineer  resembles  his  trade  I 
Both  being  so  "fearfully  and  wonderfully  made," 
Brave,  frank,  open-hearted,  and  manly;  no  fear, 
Be  he  "high"  or  "low  pressure,"  of  a  good  engineer. 
Like  their  "engines" 'tis  likely  they  all  have  their 
faults; 

But  what  "class"  are  "perfect"  'neath  heaven's  blue 
vaults? 

Some  work  "non-condensing,"  while  others  "con- 
dense;" 

Some  work  by  "expansion;"  all  use  common  sense. 

Some,  "carry  high  pressure,"  and,  as  "boilers"  oft 
do, 

"Or  by  too  heavy  jjressure"  collapsing  a  "flue." 
No  matter  what  "tests,"  or  "how  heavy  their  load." 
Be  it  said  to  their  credit  they  seldom  "explode," 
Though  some  (though  all  our  fraternity  don't) 
Will  "go  on  a  bust"  when  their  "boilers"  just  won't. 
At  abuse  he'll  "fire  up,"  and  "foam,"  "prime,"  and 
"cough"; 

Just  speak  to  him  rudely  and  see  him  "blow  off." 

He's  mostly  "in  line"  and  correctly  "upright," 
Though  "eccentric"  full  oft,  and  a  "crank"  at  first 
sight. 

His  visage  is  truth's  "indicator,"  a  "gauge," 
In  his  "clear,"  even  "fires"  in  his  furnace  that  rage; 
Energetic  and  pushing,  symmetric  in  "beam," 
He,  like  a  good  "valve,"  works  at  "full  head"  of 
steam. 

On   his  "guides"  he    "works  smooth"     with  no 

"knocking  around." 
In  good  men  and  "engines,"  slight  "friction,"  less 

"sound," 


Sometimes  they've  a  "cross-head,"  "tee-head,"  if 
you  will; 

But  then  they  must  have  them  "good  work  to  ful- 
fill." 

When  you  meet  this  same  "cross-head,"  look  out 

for  "loud  knocks," 
If  he's  "out  of  line"  badly,  or  has  a  "hot  box." 
And,  brothers,  some  of  u.s  are  "rotary,"  you  know, 
Some  "run  at  high  speed,"  while  the  others  "run 

slow;" 

Still,  we've  a  good  "check-valve,"  our  conscience, 
you  see, 

Keep  it  well  "lubricated,"  not  "gummed  up,"  but 
"free." 

Have  never  a  "screw  loose,"  nor  charity  lacking; 
Keep  clear  of  the  "  hump,"  save  to  use  it  as  "  jjack- 
ing." 

Our  "safety-valve  "  let  fidelity  be 
With  "area"  large,  on  its  "seat"  "  working  free." 
Your  "boiler"  keep  "full,"  but  don't  get    full " 
yourself. 

For  when  one  gets  "full"'  he'll  be  "laid  on  the 
shelf." 

Keep  your  life  and  your  "  boilers"  of  "mud  "  and 

" scale"  clean, 
Shun  "  compound.s,"  "  corrosive,"  rum,  whiskey  and 

gin. 

The  "poker"  to  "  draw"  "fires,"  on  this  lay  great 
stress, 

" £)ra?/>-poker,"  however's  a  "  great  bar"  to  success. 
Be  honor  your  "governor,"  not  alone  "automatic," 
Quite  "  sensitive  "  be  it,  not  too  aristocratic. 
Practice     "full     economy;"     keep  "everything 
"  bright;" 

Have  a  "man-head;"   keep  sober,  but  keep  your 

" keys"  tight. 
In  life's  race  "  run  forward;"  on  cash  "  lap  "  try  to 

"  lead;" 

"Run  steady,"  "exhausting"  all  means  for  " full 
speed." 

When  your  "license  runs  out,"  to  your  "  doctor ' 
you  flee, 

And  death's  point  of  "  cut-off"  you  plainly  can  see; 
And,  done  with  life's  "labor,"  absolved  from  all 
cares, 

May  our  tombstones  bear  record,  "  Laid  up  for  re- 
pairs." 

— Henry  J.  Pate,  in  Wood  and  Iron, 

CLUB  RATES 'for  1890. 

In  former  years  we  have  made  large  re- 
ductions for  clubs,  var3'ing  in  amount  with 
the  numbers  sent.  These  rates  have  been 
lower  than  we  can  longer  afTord,  and  we 
feel  that  we  cannot  continue  them  longer. 
We  hope  our  friends  will  feel  that  they 
get  $2  worth  of  value  in  each  issue,  at  least 
that  annually,  and  continue  their  favors  for 
1890.  We  have  therefore  to  announce  that 
our  rates  for  1890  are: 

Two  names,  one  of  them  new.  .$1.80  each. 

Five  names  1.70  each. 

Ten  names  1.50  each. 

This  is  the  lowest  rate  we  can  make  for  The 
Engineer  for  any  number  of  names.  We  add 
also  that  all  names  comprising  a  club  must 
be  handed  in  at  one  time;  Ave  cannot  extend 
the  privilege  of  joining  a  club  at  an^-  time 
during  the  year  to  one  or  two  persons. 

Those  who  are  willing  to  aid  our  enterprise 
to  the  extent  of  soliciting  their  friends  to 
come  in,  can  write  the  names  on  a  separate 
sheet  and  send  them  with  the  monej-.  Send 
an  express  company  's  receipt  or  postal  notes 
in  preference  to  postal  orders.  Be  particular 
and  have  all  names  and  addresses  correct. 

RATES  AT  WHICh'wE  FURNISH  OTHER 
PAPERS  WITH  THE  ENGINEER. 

Subjoined  will  be  found  our  clubbing  rates 
with  other  papers,  the  proprietors  of  which 
make  a  reduction  in  their  rates  in  connection 
with  us. 


All  complaints  of  irregularity  in  receiving 
other  papers  should  be  made  directly  to  the 
publishers  of  them,  not  to  us. 


Publication 

With 

Price 

per  vear. 

The  Engi.%kkr 

14.20 

$5.40 

,  3.00 

4.50 

1.00 

2.75 

Manufacturer  and  Builder. 

..  1.50 

3.00 

.  2.50 

4.20 

London  Engineer  

.  10.00 

11.00 

ENGlNEERS'GAZETTE,London  1.50 

3.50 

,  1.00 

2.75 

.  3.00 

4.25 

These  rates  are  for  new  subscribers  to  the 
journals  named,  and  those  who  send  money 
thi'ough  us  will  please  state  whether  their 
subscriptions  are  new  or  a  renewal. 

Any  periodicals  not  on  this  list  will  be  fur- 
nished at  a  discount  from  regular  rates. 

John  B.  Jaossom,  Printer,  48  Centre  St.,  New  York. 
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BOOKS   ADVERTISED    IN   THESE    PAGES   SOLD    BY  US.^ 


Hinfs  for 
Sfeam  Yachfsmen, 

A  pamphlet  of  about  forty  pa^'es.  full  of  liiforma- 
tioii  for  owners  aud  engineers,  by 

E.  E.  ROBERTS, 

author  of  Useful  Hints  on  Steam,"  and  inventor 
of  the 

ROBERTS  SAFETY  WATER-TUBE  BOILER. 


9f 


SENT  FREE  ON  HECKirT  OF  TWO-GENT  STAMI>. 

Address 

E.  E.  ROBICKTS, 

107  Liberty  St.,  New  York. 


OCEAN     MARINE  ENGINEERS' 
BENEFICIAL  ASSOCIATION, 
No.  69,  N.  Y. 
HALL,  ISO  HOWERY, 
meets  every  Wed iiowday   Evening  at 
7.30.   Vfoiling:  Krotliers  wltli  Creden- 
tlalM  eordially  invited. 
GEO.  UHLER,  Sec'y  J.  GEO.  HERMES,  Prest. 


ICATZenSTEIN*? 

Self-Acting  Metal  Packing, 

For  Piston  Rods,  Valyt 

Stems,  etc. 
Of  every  description. 
For  Steam  Engines,  L«»- 

Ocomotives,  Pumps,  &c. 
Adopted  and  in  use 
by  the  principal  Iron 
Works  and  Steamship 
Companies  within  th« 
last  10  years  in  this  and 
Foreign  Countries.  For 
fall  particulars  and  ra- 
ferences,  address, 

L.  ZiTZ£lTSTEI17t09. 

357  West  St., 

IVcw  Vork. 


HORACE  SEE, 

Engineor  and  Naval  Architect, 

(CONSULTINO,  CONSTHUCTINO,  ANH  ExPKHT) 

Number  I  Broadway,  New  York. 
LANSDELL  SYPHON, 

A  Cheap  and  Simple  Steam  Pump. 

\VurklliKb>  illrcc(  Hi-Mon  ofhlc-iini.  Iliis 
no  valveH  or  other  vvorkinK  purtn.  .-iriil 
cannot  «ot  out  of  repair,  cannot  Irccji', 
anil  will  pump  aKhcH.  \\'UHle.  or  utiyt'iliik' 
that 'an  outer  ( In- pipi-s.  "luvalliabli- as 
M  l.iiKe  |.uin|i." 

Made  in  Ifad  or  brass  for  acils. 

JUHN  S.  LRNu'S  SON  &  CO., 


4  I'Melclier  SI. 


INDICATOR. 

I  have  a  new  Thompson 
indicator  of  modern  type  for 
sale  which  can  be  had  knv,  for 
want  of  use,  complete  in  case, 
with  all  usual  fi.xtures. 

R.  C.  DAVIS,  Engineer, 

54  W.M.L  Strekt,      -      N.  Y. 


RICHARD  DUDGEON, 

No.  24  Colnmbia  Street,  New  York, 

Maker  ai.d  Patentee  of 

Improved  Hydraulic  Jacks 

Punches,  Roller  Tube  Expanders,  and  Direct  Acting 
Steam  Hammers.  .lacks  for  Pressing  on  Car  Wheels 
or  Crank  Pins,  made  to  order.  Ccmmiunlcations  by 
letter  will  receive  prompt  attention. 


THE  PRATT  &  WHITNEY  CO., 

H.A.H.TrOIl.I>,  CONN,  TJ.&.A.. 

MANUFACTURERS  UF  MACHINE  TOOLS 

For  Railway  and  General  Machine  Shops. 

COMPRISING 

Lathes  •  Planers;  Corrugating  Machines  for  Ch-oomng  Chilled  Grinding  Rolls  for  FUmring  MVls; 
Drilling  Machines  {Horizontal  and  Vertical);  Screw  Machines;  Milling  Machines; 
Cutter  and  Twist-Drill  Ch-inding  Machines,  Turret  Head  Chucking, 
Bolt- Cutting,  Forging  and  Finishing  Machinery;  Nut- 
Tapping  and  Cutting  Off  Machines;  Boring-Mills. 

And  Plants  Complete  for  Gun  and  Sewing  Machine  Manufacture. 
Special  Machinery  for  Metal  Working. 

mactaincH  Completely  Equipped  witb  Tools,  Fixtures  and  Ganffes 
for  Mauufacturins  Metal  Goods  Generally. 

U.  S.  Standard  Taps  and  Dibs  for  both  Hand  and  Machine-Work  ;  Pipb  Taps  and  Rkamkrs. 

Master  Car-Bnilders'  Standard  Limit  Gauges  for   BOUND  BAR  IRON.     U.  S.  Standard 

Thread  Gauges.   Standard  Cylindrical  Size-Gauges.   Drop-Forged,  Steel  Caliper  Gauges. 
Standard  Hand,  Shell,  and  Chucking  Reamers.    Taper  Reamers  for  every 
purpose.  Hardened  and  Ground  Steel  Mandrils,  and  every  appliance 
in  TOOLS,  FIXTURES,  or  SPECIAL  GAUGES,  necessary 
for  STANDARD  INTERCHANGEABLE  WORK. 

Combination  I^athe-CIinclis;  Rensbaw  Ratcbet  Drills,  Etc. 

  erSend  for  Illustrated  Catalogue  and  Price-List. 


J.  M.  ALLEN,  -  -  -  President. 
Wui.  B.  FRANKLIN,  -  Vice-President. 
F.  B.  ALLEN,  -  Second  Vice-President. 
J.  B.  PIERCE,  Secretary  and  Treasurer. 


Issues  Policies  of  Insurance  after  a 
careful  Inspection  of  the  Boilers, 

COVERING  ALL  LOSS  OR  DAMAGE  To 

BUILDINGS  AND  MACHINERY, 


Covering  Loss  of  Life  and  Personal  Injury 

arising  from 


STE/IM  BOILER  EXPLOSIONS, 

The  Business  of  the  Compauy  includes  all  Kinds  of  Steam  Boilers. 

Full  information  concerning  the  plan  of  the  Company  can  be  obtained  at  llie 


COMPANY'S 


OFFICE,    HARTFORD,  CONN., 

OR  AT  ANY  AGENCY. 


Pattern  Letters  for  Molders 

Brand  Letters,  &c.    Vanderbiirgrb,  Wells  <t 

Co.,  Cor.  Fulton  and  Dutch  Streets.  New  York 

GARY  &  MOEN  COMPANY, 

234  West  29tU  St.,  New  York. 

Spiral  Springs  for  All  Purposes, 

steel  Wire  Rods  Straightened  and  Cut  to  Lengtha 


WORTHINCTON 

STEAM  PUMPS 
PUMPING  EIMCINES 
IIMDEPENDENT  COIMDEIMSERS 

SKNO  FOR  GENERAL  CATALOGUE 

HENRY  R.  WORTHINGTON 

Boston.   Philadelphia.   Chicago.   St.  Louis.   St.  Paul.  San  Francisco. 


WARMINO  AND  VE.NTII.ATIN<;.-A  r-raclical 
treatise  on  vvarinin;,'  buikliii;,'^  hy  Mot  Water, 
Steain  and  Hot  Air,  on  ventilation,  and  the 
variou.s  methods  of  distributinff  artificial  lieat, 
and  their  elleirts  on  animal  and  vcfjelal^le 
Physiology.  To  which  arc  added  an  inquiry  in- 
to  tlie  laws  of  radiant  and  conducted  Ileal,  tlie 
chemical  con.stitution  of  Coal,  and  the  coml)UH- 
tion  of  smoke.  By  Charles  Hood.  8vo,  cloth. 



HTK.\.M  ENGINE.— Ivewm's  Korse-Power Diajfram 
bhowH  power  of  Siniple  or  Compound  Enffines, 
with  any  diameter  of  cylmder,  pretinure,  speed  or 
cut-off,  quantity  of  waUtr  UM:d,  mean  prcMture 
for  any  cut-off,  and  Gro»8  Pi«ton  pretiMure,  with 
explanations  %i  25 

THE  I'fX  KET-BOOK  OF  POCKCT-BOOKH,  heme 
Moleswortli  and  Hursfs  Pocket  )i<x>kH,  printed 
on  Indian  pa|>er  and  hound  t<«i,'ether  in  one  vol- 
ume, royal  'tiinn,  Kushia.  filt  (rdifen   )5.00 


Corrugated  Metal  Gaskets.  BOOKS  for  ENGINEERS. 


(Patented.) 

Are  the  most  reliable  for  flange 
connections;  made  plain,  oval, 
square  and  irregular  for  pipes, 
cylinders,  valves  and  chests. 
Is  not  affected  by  water, steam, 
gas,  oil,  vapors  or  acid  solutions. 


U.  8.  MINERAL  WOOL  CO., 
2  Cortlandt  Street, 

NEW  YORK. 


118  page  Catalogue  free  on  application. 
TREATISE  on  the  Richards  Steam  Engine  Indica- 

U>r,  by  C.  T.  Porter.   Illustrated,  8vo  $3  00  f 

IRON   and   Steel   Founding,   by  Claude  ViyVxe.  ' 

Second  edition,  revised  and  enlarged,  8vo.  .%2  00  ' 

ALGEBRA  Self  taught,  by  W.  P.  Higgs.   An  ea»y  J 

and  simple  explanation,  8vo  SI  00  J 

THE  FIRE.MEN  S  Guide.    A  Handbook  on  the  J 

Care  of  Boilers.    F'ourth  edition,  8vo  $0  50  < 

USEFUL  HINTS  to  .Sea  going  Engineers,  and 

how  to  repair  and  avoid  "  breakdowns."  8vo.  { 

E.  <fc.  F.  N.  SPON,*  5 

12  Cortlandt  Street,  NEW  yORK.  . 


LINK-MOTION.— Link-Motion  and  Expansion- 
Gear  practically  considered,  by  N.  P.  Burgli, 
Engineer,  illustrated  with  9  plates  and  229  v;ood 

enyr/tvinrjs,  small  4to,  cloth  812.00 

Contents.— The  History  of  the  Invention  of  the 
Link-.Motion;  Principles  of  the  action  of  Steam- 
woriciiig  Valves;  History  of  the  practical  applica- 
tion of  Valve-gearing;  Geometrical  principles  of 
the  action  of  Eccentrics  and  LInlt-Motious.  ac- 
cording to  their  relative  positions,  a.s  applied  for  [ 
Valve-Gearsof  .Steam  Engines;  Action  of  Steam  j 
working  Valves;  Action  of  the  Steain;  .\pplica- 
tion  of  Valve-Gearing  (original);  Adjustable  Ec-  j 
ceiitrics;  Action  of  the  Link-AIotion;  Action  of 
the  Slide  Valve;  Action  of  the  Eccentrics; 
Angles  of  Eccentrics  (to  set);  Cams,  shape  of ; 
Cut-otf  explained;  Expansion  explained;  Ex- 
haustion explained;  Eccentric  Rods  (length  of); 
Geometry  of  the  Link  Motion  and  Valve;  Lead 
Explained;  Lap  explained;  Link-Motion  ex- 
plained; Rules. 

SPONS'  MECHANICS'  OWN  BOOK,  Containing 
702  pages,  8vo,  cloth,  with  1420  illustrations.  A 
manual  for  handicraftsmen  and  amateurs.  Price 
$2.50  postpaid. 

STEAM  HEATING  FOR  BUILDINGS;  or,  Hints 
to  Steam  Fitters.  Being  a  description  of  Steam 
Heating  Apparatus  for  Warming-  and  Ventilat- 
ing Private  Houses  and  Large  Buildings,  with 
Remarks  on  Steam,  Water,  and  Air  in  their  Re- 
lations to  Heating.  To  which  are  added  useful 
miscellaneoue  tables.  Third  edition.  With 
many  illustrative  plates.  By  W.  J.  Baldwin. 
12mo,  cloth  S2  .t( 


Wanted  at  Once ! 


One  fore  and  aft  Compound  Con-  ■ 
densing-  Enc^ine,  with  condenser  ; 
high  pressure  cylinder  lo  inch  to 
12  inch  diameter  :  Second-hand. 


One  pair  fore  and  aft  Compound 
non-Condensing  Engines,  Second- 
hand, for  twin  screw  ;  h.p.  cyhnder 
9  inch  to  12  inch  diameter.  Please 
g-ive  full  particulars  of  weight,  age, 
where  used,  and  maker,  with  lowest 
price  for  cash  f.o.b.  cars  or  boat  at 
point  of  shipping-.  Send  photo  or 
drawing-  to 

"HELIX," 
Care  Egbert  P.  Watson  &  Son, 
l.-)0  Nassau  St.,  X.  Y. 


THE  NEW  INDUSTRIAL  LIGHT, 


99 


BRI1.L.IANT!  POWlsRFCIi  !  and  DIFFUSIVE! 


Burns  Petrolenm  Oil  Sprayed  liy  Compressed  Air, 

SI.HPLE!    SAFE!    and  ECONO.II ICA L  ! 

Thousands  in  use  in  Iron  Works,  Machine  Shops,  Railroail 
Yards,  etc.,  etc.,  in  Europe,  and  in  the  Uniteil  States. 
Lamps  and  Burners  from  2110  to  ]0,(X1i1  oai.dle  power, 
maim  t'aci  II  ri'cl  l>> 

INDUSTRIAL  LIGHT  COMPANy, 

196  TeiiipU"  court, 
Authorized  Repreaentatives  :  fiew  York  City. 

Rand  Drill  Company,  New  York  City. 
E.  P.  Cutler  &  Co.,  Boston,  Mass. 
C.  .M.  .Morse.  Buffalo.  N.  Y. 
C.  C.  ,t  H.  K    Ki  NvoN.  Newark.  N.  .T. 


HYDRAULICS.— Practical  Hydraulics:  a  series  of 
Rules  and  Tables  for  the  use  of  Engineers,  etc., 
etc.,  by  Thomas  Box.  Sixth  edition,  numerous 
plates,  post  8vo.  cloth  82  00 

THE  PRACTICAL  STEAM  ENGINEERS'  GUIDE 
in  the  design,  construction,  aud  management  of 
American  stationary,  portable,  and  steam  fire 
engines,  steam  pumps, boilers,  injectors,  govern- 
ors, indicators,  pistons,  and  rings,  safety  valves 
and  steam  gauges,  for  the  use  of  engineers,  fire- 
men, and  steam  users,  by  Emory  Edwards.  Illus 
trated  by  119  ens'ravings,  crown  8vo.  cloth  .$2.5 


\'ax  San  tvoord  (S:  H  \uff, 

SOLICITORS  OF  PATENTS 

american  and  fohkign 
Advocates   in  Patent  Causes, 
4i  PARK  ROW, 

Times  Building,   Rooms  191, 19-2,   New  Y'ork  City. 
J.  Van  SA>"rvooRD.  w.  Hai  ft. 


STEAM  B(~>1LERS.— The  l;uiiermaker-s  anil  Iron 
Shipbuilder's  Comiianion.  comprising  a  series  oi 
original  and  carefully  calculatetl  tables,  of  the 
utmost  utility  to  jjersons  interested  in  the  iron 
trades,  bv  James  loden,  author  of  "  Mechanioa; 
Tables."  etc    fcap,  Svo,  cloth    S2.ii0 


MACCURU  S  KINEMATICS  ;  OR  PRACTICAL 
MECH.VNISM.— .\.  Treatise  on  the  Transmission 
and  Modification  of  Motion  and  the  Construc- 
tion of  Mechanical  Mcvement.s.  For  the  use  of 
Draughtf-men,  Machinistis,  aud  S'  :  -  '  Me- 
clianical  Engineerin;:,  in  which  ti  ru- 
ing the  motions  and  various  part.~  -S, 
as  effected  by  their  forms  aud  n  -  con- 
nection, are  deduced  bv  simple  getjinetric*! 
reasoning,  and  their  application  is  illustrated 
by  accurately  constructed  diagrams  of  the 
different  mechanical  combinations  dis- 
cussed S5.00 


TENTH   YEAK   OF  PUBLICATION. 
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THE  ENGINEEK. 


PopSBfe^Yalve 

ImprovedSteamGaGe 
'STBMENQlNEINDKSrOR 


The  Latest  Designed. 


CONCEDED  TO  BE 
THE  BEST 


Electrical  Accumulator  and  Lighting  Co.,  Detroit,  Micn.,  Dec.  20,  1888 
CROSBY  STEAM  GAGE  AND  VALVE  CO.,  Boston,  Mass. 

Gentlemen :— I  liave  carefully  tried  the  Indicator  you  sent  me,  on  trial,  with  others,  and  am 
pleased  to  say  it  stands  the  test  splendidly.   I  accept  the  Indicator  on  the  terms  you  offer. 

Yours  truly.         MARTIN  MOOhIE,  Chief  Enjjineer. 
In  a  letter  from  this  Company,  dated  April  6,  1889,  occurs  the  following  :  "  The  Indicator  I 
bought  of  you  is  in  constant  use  and  giving  perfect  satisfaction." 

These  Instruments  are  Manufactured  only  by  the 

CROSBY  STEAM  GAGE  &  VALVE  CO.,  93  Oliver  St.,  Boston,  Mass: 

NEW  YORK.  LONDON.  HAMIiURQ. 


Vulcanized  Fibre  Valves. 

For  Air,  Circulating,  Feed  &  Bilge  Tamps 

Far  Superior  to  India  Rubber  or  any  other  ma.- 
terial,  at  one-half  the  cost. 


VULCANIZED  FIBRE  CO., 

New  York  Office,  14  Dey  St..      Wilmington,  Del 


SHORT  LECTURES  TO  ELECTRICAL  ARTI- 
SANS. Being  a  course  of  experimentallectures 
delivered  to  a  practical  audience.  By  J.  A. 
Fleming,  M.A.,  D.Sc,  (London).  Crown  octavo, 
cloth.  Price  $l.f)0.  208  pages  with  73  illustra- 
tions. 


SPON'S  TABLES  AND  MEMORANDA  FOR  EN- 
GINEERS. Selected  and  arranged  by  J.T.Hurst, 
C.  E. ,  Mem.  of  tlie  Society  of  Engineers.  64mo, 
roan,  gilt  edges,  third  edition,  revised  and  im- 
proved.   Vest-pocket  size  $0.40 

SHIPBUILDING.— The  Power  and  Speed  of  Steam 
Vessels  calculated  by  Rules  adapted  for  Vessels 
of  all  types.  By  William  Bury,  M.  I.  M.  E.,  Con- 
sulting Marine  Engineer,  with  diagrams,  small 
4to,  sewn  81.4r 


Steam  Launches 

STEAM  YACHTS, 
TUG  BOATS, 

Marine   Engines  and    Boilers,  Pro- 
peller Wheels  and  Boat 
Machinery. 

Send  for  free  Illustrated  Catalogue. 

CHAS.   P.  WILLARD  &  CO., 

236  Randolph  St.,  Chicago,  III. 


DORETHT   &    WADS  WORTH, 

367  West  St.,  New  York. 
1  BOILER  TUBE  STOPPERS. 


i 

I^"*   ■ 

i 

Patented  Apr.  10,  1877.  No.  189,429.  | 

Ship  and  Smith  Work." 


Jlechanical. 

Marine. 

Electrical. 

Mining. 

Hydraulic. 

Heating. 

Sanitary. 

Military. 


Naval 
Constructors 
Arcliitects. 
Builders. 
Mechanics. 
Assayers. 
Chemists. 
Scientists. 
Students. 


Size  irxjxll 
in.  Complete 
pocket  book. 

All  practi- 
cal problems 
solved  at 
sight. 

51  ailed  on  re- 
ceipt of  75  cts. 


E.  0.  SMITH,  No,  1  Broadway,  N.Y. 


BARNARD'S  SEPARATOR. 


March  8,  1890. 
QEALED  PROPOSALS  will  be  received 
O  at  the  office  of  the  Supervising  Archi- 
tect, Treasury  Department,  Washington, 
D.  C,  until  2  o'clock  p.  M.,  on  the  4th  day 
of  April,  1890,  for  a  clock  in  the  tower  of 
the  U.  S.  Court  House,  Post  Office,  etc., 
at 

CARSON  CITY,  NEVABA, 

in  accordance  with  the  drawing  and  spec- 
ification, copies  of  which  may  be  had  on 
application  at  this  office,  or  the  office  of 
the  Superintendent. 

Each  bid  must  be  accompanied  by  a  cer- 
tified check  for  $100.00. 

The  Department  will  reject  all  bids  re- 
ceived after  the  time  fixed  for  oj^ening  the 
same ;  also  bids  which  do  not  comply 
strictly  with  all  the  requirements  of  this 
invitation. 

James  H.  Windrim, 

Supervising  Architect. 


For  Separating  and  Removing  Entrained  Water 
from  Live  Steam  ;  Condense  Water  and  Oil, 
Dirt,  etc.,  from  Exliaust  Steam.  Special  Device 
for  Surface  Condensers.  Send  for  Circular  and 
Prices. 

GEORGE  A.  BARNARD, 

15  Cortlandt  Street,   NEW  YORK. 

"Useful  Hints  on  Steam." 

By  E.  E.  ROBERTS. 

Second  Edition.   A  Book  of  Ofi  pages.  Illustrated. 
Full  of  information.    Mailed  upon  receipt  of 

20  CENTS. 

NO  POSTAGE  STAMPS  RECEIVED. 
Address,  W.  BE.ITZ, 

107  liiberty  St.,  N.  Y. 


INLET 


Balanced 

STEAM 
TRAP 


T»  CURTIS 

MANUFACTURED  BY 

THE  CURTIS  KEGULATOK  CO., 

511  Walnut  St.,  St.  Louis,  ITIo. 

Has  balanced  Valve,  therefore  works  equally  well  undei 
HIGH  or  LOW  pressure  ;  discharges  full  area  of  pipe  ; 
has  bard  composition  float,  vent<  d  to  the  atmosphere^ 
and  is  warranted  not  to  collap.se  or  fill. 

CENERAL  AGENCIES  : 

New  York,  109  Liberty  S  t. 

Philadclpliisi,  2,0S>  North  Front  St. 

miiiiirapolis,  210  South  Third  St. 
Chicago,  218  Lake  St. 

St.  I.ouiN,  707  Market  St. 
New  Orleans,  ;M  Union 


JENKINS^  BROS.'  VALVES. 

£  very  valve  tested  and  warranted,  all  parts  interchangeable. 
I^othing  but  best  Steam  Metal  used  in  the  manufacture. 
1^  eyd  Stuffing  Box  and  Disc  Removing  Lock  Nut 
|s  used  only  in  the  Jenkins  Bros.'  Valves. 
I^one  are  genuine  unless  stamped  with  "Trade  Mark." 
Qhould  you  order  INSIST  on  having  Jenkins  Bros.'  Valves. 


7/  Jo/in  St., 

NEW  YOEh. 
21  N.  Fifth  St., 
PHILADCLFHIA. 
54  Dearborn  Si., 

CHICAGO, 
105  Milk  St., 

BOSTON 


ST! 

:a 

M  PUMPS.  ^ 

^^^1 

^^^^^^ 

i         11  5IN5U 

PUMP  ' 

W^y'  '■        DUPLEX  PU«P         fi  ffi 

*VALLEY  PUMP-CO,,  Easthampton,  Mass. 

DUPLEX  STEAPUMP 

FOR  ALL  DUTIES, 

Simple,  Durable  and  Efficient. 

Send  lor  1890  <;atslogu<-. 

HALL  STEAM  PUMP  CO.,  91  Liberty  St., 

CHICAGO,  PITTSBURGH  AND  ST.  LOUIS. 


y/i  PROVED 


PUMPING 


\/  93  Liberty  St.,  \  113  Federal  St.. 
NEW  YORK.  I  BOSTON. 

For  Every 


Class 
of  Work. 


Send  for  New 
Illustrated 


Ci^T^'LOIj 


OE 


ENGINEERS'  POCKET-BOOK.— The  Pocket-Book 
of  I'ocket-Books,  being  Molesvvorth  and  Hursfs  I 
Pocket-Books,  printed  on  India  paper  and  bound 
together  in  one  volume,  royal  32rao,  russia,  gilt 
edges  5.0( 

STEAM  YACHTS  AND  LAUNCHES.— Steam 
Yachts  and  Launches,  their  Machinery  and 
Management,  a  Review  of  the  Steam  Engine  as 
applied  to  Yachts.  Laws  governing  Yachts  in 
American  Waters,  Rules  for  Racing,  Rules  for 
Building,  Pilot  Regulations,  Specific  types  of 
Machinery,  Design  of  Hulls,  etc.,  etc.,  by  C.  P. 
Kunhardt,  8vo,  cloth  $3.00 

THE  MILLWRIGHT  AND  ENGINEER'S  COM- 
PANION, comprising  decimal  arithmetic,  tables 
of  square  and  cube  roots,  practical  geometry, 
mensuration,  strength  of  materials,  mechanic 
powers,  water-wheels,  pumps  and  pumping-en- 
gines,  steam-engines,  tables  of  specific  gravity, 
etc.,  by  William  Templeton.  Seventeenth  edi 
tion,  corrected  by  Samuel  Maynard.  Plates, 
12mo,  cloth  82.50 


SIX  CENTS  will  buy  a  Hack  Saw  Blade 
which  »  ill  cut  ir<  n  all  day  without  .'sharpen- 
ing, and  on  many  kinds  of  work  will  do  as  much 
as$l  worth  of  files.  Twelve  cents  will  buy  a  butch- 
er's saw  blade  which  will  cut  bone  four  weeks 
without  filing.  Both  kinds  are  tempered-i>y  a  se- 
cret process  which  enables  them  to  do  five  times 
as  mucb  worlc  as  any  others  in  use.  All  saws 
marked  with  a  star  and  bearing  our  name  are 
fully  warranted  wherever  bought.  For  sale  by 
all  hardware  and  supply  dealers  in  this  country 
and  Europe. 

MILLERSiFALLS  COMPANY. 

93  Reade  St.,  New  York. 


R 


HYDRAULIC  JACKS. 

...  JRAWN  WELDLESS  STEEL  TUBES, 

ORIGINAL  DEAD-STROKE  POWER  HAMMERS. 
 s.  jtjstice:  tsa  cto. 

No.  14  North  Fifth  Street, 

PHILADEI/PHIA,  PA. 


Power  Tests  IVIade 

To  determine  the  horse-power  used  from  any  line  of  shaftiog,  or  through  belts  ol 
given  dimensions.    Also  engines  and  boilers  testeil  for  ])ower  and  evaporation. 
E.xpen.ios  of  running  any  given  i)laiit  accurately  estimated,  and  faults  located. 
Eiiffines  and  Boilers  and  all  Steam  3Iachinery,  for  all  purposes,  contracted 

for  and  ( 

S.  H.  VAN  CLIEF, 


for  and  erected. 

37     ROSE  STREET, 

NEW  YORK. 


0 


''THE  GREASER. 

ECONOMY  of  lubricant, 

SIMPLICITY  of  construction, 

DURABILITY,  and,  above  all, 
RELIABILITY  in  action,  and 
its  characteristic  points. 

NOTHING  AUTOMATIC  ABOUT  IT. 

The  hand  on  cup  prac- 
tically "feels"  the  pin. 

Castor  or  lard  oil,  grease  or  tallow 
plain,  or  a  mixture  of  any  or  all  can 
be  used  while  nnder  full  steam. 

O'CONNELL  &  CAHILL, 

PATENTEES, 

Manistee,  Mich. 


TENTH    YEAR    OF  PUBLICATION 


THE  ENGINEER. 


Ill 


WM.  berkefelu'S  fossil  meal  composition. 


Each  Bag  marked  with  trade  mark,  thu«|3r" 
Bkwahk  of  Imitations.  Order  direct  v 'ffad"  DetfL 
from  the  sole  proprielora  ill  the  ^' 
United  States, 

THE  FaSSIL  MEAL  COMPANY,   -y  ^ 
August  Gieae,       -       Proprietor,  W.  y/\  B. 
2  Cedar  St.,    New  York. 

Or  from  our  authorized  atjents 


EVERYTHING  FOR  THE  ENGINE  ROOM. 

\%'<-  urc  Ilia  II II  fiK't  II  riTH  of  aiitl  tli-uliTM  In  I'lii^liieern*  >|>i-<'lallia  n,  and  can 
Mii|i|>ly  all  ^oocln  iiceilecl  ill  an  eii;;l  lie  ntoiii.  1*1  Toitln  ol  all  kliiilt,  I'urkliiif 
<>r  all  IiIikIm,  ICeeord i ii:;  (^aiix^'H)  Meaiii  (;aii^i->i,  llai  k  ■'rcnxii  n-  \ul\ei>,  lll^jh 
a  nil  l.<>%v  Water  A  lariiiM,  <;rate  ilarn,<;  reii  •><-  4'  ii  |>n,an<l  on  r  opeilal  1^1. 1  .M  I  N  A  TO  It  , 
\%lil<'li  \%lll  poNilitely  preveiii  ;;i'i'aM-  Irom  eiilerlii::  »  boiler.  All  coods 
\\  arraiil<'<l,  aii<l  |>ri<  <-M  low    lor  •tlaiiilanl  uootls. 

HINE  &  ROBERTSON,  45  Corllandl  SI.,  N.  Y. 


Silica  Graphite  Paint,    Graphite  Pipe JointGrease 

Uiiaffpctcil  by  hoat  or  cold,  daiiiimcss,  salt  air,  rust  or  For  Steam  or  (lui  I'ljics.  Holts.  Screw,  Ktc.  Makes  a 
even  acids.  For  smoke  stacks,  holli'r  fronts  or  metal  I'erfect  .Joint  tliat  can  be  opened  with  eaBc  in  tliree 
work  tills  is  far  superior  to  anything  made.    It  will   years  or  tlilrty  years. 

'joS.'mXcI'S't'nfv^'"l!'l'K'CO.,  .lersey  ritv,  N'.  J  -Tos.  f.i.\ON  riUTIRI.E  CO.  Jersey  City.  N.  J. 

Man  li  7,  1H!»0. 
QEALED  PROIHJSALS  will  be  leceived 
O  at  the  office  of  the  (Siipei  vising  Archi- 
tect, Treasiiiy  L)ei)artriieiit,  Wasliiiigton, 
D.  C.,  until  3  o'clock  p.  m  ,  on  tlie  28tli  day 
of  March,  18!)0,  for  all  the  labor  and 
materials  re(iiiired  to  build  complete  the 
new  stone  porcii  at  the  Cliiircli  Street  en- 
trance to  the  U.  S.  Court  House,  Post 
Office,  etc.,  building  at 

ItOCIilCSTKlC,  N.  Y. 

in  accoi  dance  with  the  drawing  and  S))eci- 
fication,  copies  of  which  may  be  had  on 
application  at  this  office  or  the  office  of 
the  Superintendent. 

Each  bid  must  be  accompanied  by  a  cer- 
tified check  for  $100. 

The  Department  will  reject  all  bids  re- 
ceived after  the  time  fixed  tor  opening  tlie 
same;  also  bids  which  do  not  comply 
strictly  with  all  the  "equirements  of  this 
invitation . 

James  II.  Windkim, 

Supervising  Architect. 


The  new  Handy  Binder  makes  a  per- 
fect book  of  one  or  twenty-six  issues  of  The 
Engineer  Papers  bound  without  mutila- 
tion. Pages  open  flat.  In  flexible  board 
sides,  per  express  only,  50c. 

KfiiBER'r  P.  WATSON  &.  SON, 

150  Nassau  Street,  N.  Y. 


INDICATOR  PRACTICE  AND  STEAM  ENGINE 
ECONOMY,  with  plain  directions  tor  attaching 
the  indicator,  taking  diagrams,  computing  horse 
power,  drawing  the  theoretical  curve,  calculat- 
ing steam  consumption,  determining  economy, 
locating  derangements,  etc.,  also  tables  required 
in  making  the  computations,  by  Frank  F. 
Hemenway.   Price  $2.00 


ENGINEERS'  HANU-BOOK.— Keed's  Engineer's 
Haiid-Book  to  the  Local  Board  Examinations, 
revised  by  W.  H.  Thorn,  llth  edition,  revised 
and  enlarged,  with  260  diagrams  and  3G  large 
plates.   Crown,  8vo,  cloth  $).;  0 


Just 
Issued, 


FOR  1890, 

THE  RAILROAD,  TELEGRAPH  &  STEAMSHIP  BUILDERS'  DIRECTORY. 

A  United  States  Business  Directory  containing  tlie  names  of  manufacturers  and  dealers, 
covering   all   articles,  devices    and  materials   used  in  the  construction  and   operation  of 

Railroad,  Telegraph,  Steamship,  Heat  and  Power,  Electric  Light 
Co.s'  etc.,  including  dealers  in  Lumber,  Iron  and  Steel.  Locomotive  and 
Car  Builders,  Railroad,  Bridge  and  other  Contractors ;  Electric  Light, 
Telegraph  and  Telephone  Co.'s;  Ship  Builders  and  Materials. 

Including  a  list  of  every  Railroad  in  the  United  States,  Canada  and  Mexico,  giving 
length  in  miles.  Rolling  Stock  and  Officials  in  charge  of  ordering  and  Purchasing 

Supplies;  together  with  valuable  tables  usefvil  iu  Railroad  Construction. 

Price,  $2.50. 


ENGINEER  AND  MACHINISTS'  POCKET-BOOK, 
Containing  Mensuration  of  Surfaces  and  Solids, 
Strength  of  Materials,  Water  Wheels,  Hydrau- 
lics, Pneumatics,  etc.,  Steam  and  the  Steam 
Engine,  Combustion,  Water,  Fuel,  Tables  of  the 
Weight  of  Metals,  Pipes,  etc.,  by  Charles  H. 
Haswell,  12mo,  roan  tuck,  new  edition,  enlarged. 
 4.00 


A  CATECHISM  OF  THE  STEAM  ENGINE  in  its 
various  applications  in  the  Arts,  to  whicli  is  now 
added  a  chapter  on  air  and  gas  engines,  and 
another  devoted  to  useful  rules,  tables,  and 
memoranda.  By  John  Bourne,  C.  E.  New  edi 
tion,  much  enlarged  and  mostly  re-written. 
Illustrated  with  tVZ  woodcuts,  for  the  most  part 
new  in  this  edition.    12mo.  cloth,  1).  A  8:2.00 


WM.  e.  BROOK   6l  CO., 

MANUFACTUPERS'  AGENTS  FOR 

ICMilCAl  mm  GOODS, 

LEATHr  R  BELTING, 

Sole  Agents  for  Piio-n  v  (Jiini  Con-  anil  lli  inp  I'iu  kiii^H, 
Sole  Manufacturers  of  ACME  PISTON  PACKING. 

No.  47  Murray  StrtM't,    -    N<nv  York  City. 


PKP">r?LESS 


RUBBKR 


COM  PAN V 

WRITE  FOR  CATALOGUE 


•  THEAANUFACTUntS  AND  PRODUCTS 
J        OF  THE  UNITED  5TATE5. 

•  comprises  Every  Article  nade  in  this 

•  Country -Indexed  and  Gassified-and 
%  under  each  article  the  names  and  addresses 

S  THE  BE5T  MANUFACTURERS. 

•  ^mplete  in  One  Royal  OdavoVol.of  over  1000pp. 

•  mce  inCloth,i)5.  in  Leather.i7. 

•  INDISPENSABLE 

•  To  Buyers  of  Articles  in  all  lines  and 

•  Invaluable  a5  a  Statistical  work;. 

•  •  Orders  received  at  office  of  this  Paper  • 


WORKSHOP  RECEIPTS,  for  the  use  of  Manu- 
facturer.s,  Mechanics  and  Scientilic  Amateurs. 
First,  second,  tliinl  and  fourth  series,  each  con- 
taining about  450  pages,  with  illustrations, 
crown  octavo,  cloth.    Price,  82.00  each. 


Second-Hand  Machinery 

,\lso,  all  kiiid?^  of  Se<;(»ijd.''ai»d  Machinery  fur- 
iji.shed.  New  Machinery  furiiihhed,  and  Second- 
Hand  taken  in  e.xciiaiige  or  piirchawd.  .Send  itn 
.Moiillilv  List;  t.K,  long  f.,r  pui,;,.-.L' ..i., 

NEW  YORK  MACHINERY  DEPOT, 

BRIDGE  STORE,  No.  16, 

On  Frankfort  St.,   New  York. 

A  TREATISE  ON  THE  USE  OF  IiKl,TIN(J  FOR 
THE  TRANSMISSION  OF  POWEIi,  with  numer- 
ous  illu.strations  of  actual  rneth'Kis  of  arrani'in^ 
main  driving  and  quarter  twist  belt.**,  and  of  belt 
fastenings.  E.xamples  and  rules  in  great  number 
for  exhibiting  and  calculating  the  size  and  driv- 
ing power  of  belts.  By  John  H.  Cooper.  M.E.S3.S0 

SLIDE  VALVE.— The  Slide  Valve  practically  con- 
sidered, by  N.  P.  Burgh,  Engineer,  conlainincr 
illustrations,  and  121  pages  of  letterpresii.  Croim 
3vo,  cloth  92.00 

.MECHANICAL  DRAWING.-Prei.ared  for  the  use 
of  the  Students  of  the  .MassacLusetts  Institute 
of  Technologj-,  by  Prof .  Linus  h  aunce   $I.iO 

PRACTICAL  ELECTRICITY. -A  laboratory  and 
lecture  course  for  first  year  students  of 
electrical  engineering,  based  on  practical  defl- 
uitions  of  the  electrical  units.  By  W.  E. 
Ayrton,  F.  R.  S.,  As.so.  Mem.  Inst.  C.  E. 
Illustrated.    New  York  $2.50 


SUBSCRIPTION  BLANK. 

Messrs.  EGBERT  P.  WATSON  &  SON,  150  Nassau  St.,  N.  Y. 

Enclosed  please  find  %2.Wi.  Please  se7id  to  my  addrcvt  Tim  EsoTi^KES,  for  one  year 
from  

Sign  Name  and  Address  very  plainly  and  always  give  your  house  number  where 
possible.   


ENGINEER'S  LOG  BOOK  Manual  of  Screw  Cutting. 


TO  GO  IN  BREAST  POCKET.-^ 

Being:  a  record  ol'  daily  riiiiitt  Tor  one 
year,  ruled  lor  all  teniprraturoi*,  pree»«>- 
urew,  revoliitioii!>>,  pii»l«>n  wpeed,  ter- 
minals, liot  well  IriiiperatureN,  fuel 
burned,  allies  and  waMtcM,  oil  uncd, 
defects,  repairK,  and  remarkH. 

Price,  One  Dollar  by  -Mail. 

EGBERT  P.  WATSON  &  SON,  N.  Y. 


By  D.  E.  MacCARTHV. 

Containing  full  information  for  the  practical 
man,  comprised  in  simple  rules  by  which  any  man 
can  cut  any  threa<l  or  fractional  thread,  on  any 
engine  lathe  that  has  a  full  set  of  gears.  Price  & 
cents.— mailed  free. 

E.  P.  WATSON  &  SON,  1.t<)  Nassau  St.,  New  YorU. 

THE  COMPLETE  PRACTICAL  MACHINIST,  enj- 
bracing  I^the  Work,  Vice  Work,  Drillsand  Drill- 
ing, Taps  and  Dies,  Hardening  and  Tempering-, 
the  Making  and  Use  of  Tmils,  etc.,  etc.,  by  Jo«hua 
Rose.  Illustrated  by  1.30  engravings,  crown  8vo, 
cloth  $8.50 


The  COLCAN  LUBRICATING  BALL  for  all  Steam  Engines, 


tiie    internal   suilaces  of  steam  eiiLciiies. 


Marine  or 

Stationary. 

or  nies8 


of  any  kind,  and  needs  no  attention.    It  reduces  the  cost  of  lubrication 

PCOLGAN^ 

niatei'ially,    ami    dcpdsiis    no    n'siduuiu    or   j^'iease   in    the   1><  il«-r  nr 

condenser.      Its  function   is  to  cut  and  dissipate   all  traces  of  jirevious  / 

LUBR  GATING 

\    luliiicants  n-rd,  and  leave  tiic  surlarfs  l.ri.rl.t  a:id  ik-aii.     ll  mat.iuilly 

reduces  friction,  and  is  cheap  in  first  cost.     These  assertions  are  fully  \ 

/  home  out  l.y  the   actual   workm-;   of  liie   COLUA.N    LU HHK'.-VTlNCr 

B-\LL  in  mercantile 

atid  naval  steamers. 

PEOPLE'S  LINE  OF  STEAMERS,  Pier  26,  East  River, 
COLQAN  M'F'o  Co.,  234  West  St.  New  York,  May  21,  lESS. 

Gentlkmes:— For  the  past  two  months  I  have  been  using  your  Lubricat- 
ing Balls  upon  our  steamer  " Ro.scdale,"  and  we  have  been  making  Ui) 
miles  per  ilay,  u^int:  but  two  of  tlicni  each  day,  and  1  can  siiy  that 
iu  all  of  my  forty  years'  experience  have  never  lound  its 
equal  as  a  cylinder  lubricator.      Yours  very  truly. 

HENRY  L.\WKENCE,  Chief  Engineer  People's  Line. 

OLD  DOMINION  STEAMSHIP  COMPANY. 

New  York,  May  1st,  ISRI. 
Gents:— In  answer  to  your  Inquiry  as  to  how  I  liked  ycuir  l.ubriratlnK 
Balls  for  lubricating  the  valves  and  cylliulers  of  our  cunpouii.l  ami  c.Ihcr 
engines,  I  am  pleased  to  sav,  after  a  trial  of  live  nioutlisoii  the  sit  aiii-hin 
"Roanoke,"  and  two  uioiitlis  each  of  the  Steamships  '■  (iuyajul..tli'." 
"  Breakwater,"  and  "  Kicliiiioiui,"  that  It  has  given  cutiiv  saiislacliou. 
We  use  two  Balls  an  hour  lii  the  large  engines,  ilcvcloptiiK  i.+ijlioise 
power,  and  one  Hall  per  hour  iu  tli"  small  engines,  devfiopiiii- Ikm-sc 
power.  We  lliid  the  valve  and  cvUuder  surfaCt's  wearing  nuu  h  smoother 
and  the  friction  eieatlv  reduced.  The  surface  condensers  and  i>.)llcrs  arc 
entirely  free  fiohi  the  liltliv  grease  that  collected  In  Ihein  \\  lien  we  u.sed 
Cylinder  Oil.  1  take  great  pleasure  lu  recomiiieiidiiiK  your  l.nliricatliiK 
Balls  to  all  parties  who  want  a  good  lubricator  for  their  valves  and  cylin- 
ders without  having  the  tiltliy  grease  collect  iu  their  condensers  and 
boilers.  Very  respectfully,  UEOROE  V.  SLO.\T, 

Supt.  Kiiginoer  Old  Dominion  Steamship  Co., 
Pier  26  jNew  No.),  North  River. 


E.  S.  J.\FFR.VY  &  CO. 


New  \  ork,  London, 

.Noitliighaiii. 
Glasgow.  I'orls, 
Manchester. 


COLOAN  MFO.  Co. 

C.E.STLEME.v  :— In  reference  to  your  Patent  I.ubrL'atliig  Balls.  1  have 
used  Iheni  on  board  the  steam  Yacht  '  stranger,"  and  found  them  to  be 
all  you  claimed  for  them.  I  have  used  the  best  cylinder  oils  Iu  the  mar- 
ket, i^ut  owliiK  to  tne  steam  being  superheated  at"  S  lbs.  pie.-sure,  I  had  a 
good  deal  of  trouble  lo  keep  the  valve  face  In  order  till  1  eommencetl  to 
u.se  the  Halls,  after  which  I  had  no  further  use  for  oil.  and  nl.>o  mv  hollers 

are  fr.  e  from  grease  aud  dirt,  and  1  may  state  they  an'  cheaper  than  oil  In  i  expenditure  to  one  ball  per  hour, 
direct  cast.   1  take  pleasure  In  recommending  them  to  auv  person  requlr-  i 
Ing  a  good  Internal  lubricant.  Y  ours  trulv. 

JOHN  REDMOND. 
New  Y'ork.  Dec.  2rth.  IS^ii.         Chief  Engineer  Steam  Y'neht  ••  Straneer."  : 


U".  S.  ItEVENUE  .MARINE, 
Steajikb  Dilxter, 

Newitmet,  R.  I.,  June  Uth,  13SS. 
Gemti-ejien  :— .\ftor  having  use<l  your  LuhrlcallDR  Balls  for  cbr«e 
months,  umollclied  and  lus  an  act  of  Justice  to  vou.  1  take  gr«at  pleasare 
In  stating  thej  have  worked  to  my  eutlre  salUiactlon. 

1  Hiid  t  e  wearing  surfaces  of  the  valve  and  cylinder  very  mucB  Im. 
prov  ed,  cou.sequeully  the  frlctljn  must  be  and  Is  gn-atly  redue«l. 

The  llrst  month  I  used  two  balls  per  hour;  1  gradually  redurcd  the 


These  are  only  a  few  out  of  many  similar  which  we  shall  be  pleased  to 

send  on  application.   

We  Guarantee  that  our  Patent  Lubricating  Balls  irill  do  exactly  that  It  is  a  pleasure  for  me  to  go  In  It.  w  hile  such  was  not  the  ca.«<:  before 

uhat  the  above  Certificates  sa;/  they  uill,  or  u-e  uill  tefuiui  1  use^i  your  Lubricating  Balls ;  consequently,  they  are  aU  you  claim  for 


They  work  equally  as  well,  and  I  am  using  them  In  the  cylinder  of 
the  circulating  eaglue  running  at  hiKh  speed. 

continue  the  use  of  your  Lubricating  Balls,  because  I  bare 
unl  them  to  be  su|H-rlor  to  any  lubricant  1  have  used  In  the  cylinder, 

CO  I  he  most  economical. 
I  will  also  state  the  condition  of  the  l>oller  now  Is  so  much  iniprored 


the  Moiieij 
Send  for  elrcufar  to 


COLCAN  MFC.  CO., 

234    WKNT    STKKKT,  NEW  YOKK. 


them. 

Very  respectfully. 

M.  T.  CHEVEKS, 

Chief  Engineer,  r.  8.  K.  M 

To  CoLOAN  MAxrFAcmjrsG  Co.. 

No.  2.-/4  West.  cor.  Beach  St.,  New  Y'ork.  N.  Y. 


THIS  PAPER  CIRCULATES   ALL  OVER  THE   UNITED  STATES. 


The  ENGINEEIt. 


rompound  and  Triple 
^    Expansion  Engines, 

For  Steam  Yachts  ami  Launclies. 

Estma^es  f  inished  on  appi  cation. 

RILEY  &  COWLEY, 

MACHINISTS  AND  ENGINEERS, 

Richard  &  Bowne  Sts-, 

Brooklyn,  N.  Y. 
Toleplioiie— 34  7. 


STEAM  USING.— Steam  Usiiifr,  or  Steam  Engine 
Practice,  by  Chas.  A.  Smith,  C.  E.,  8vo,  cloth. 

  S;i.oo 

Contents. — On  the  Nature  of  Heat  and  the  Prop- 
erties of  Steam  ;  Valve  Gear  ;  The  Quantity  of 
Steam  which  mig:ht  be  used  and  which  is  used  ; 
The  Indicator  and  Indicator  Diajfram  ;  The  ex- 
periments'of  Hirn  andlHallauer  ;  Steam  Heat- 

A  MANUAL  OF  STEAM  BOILERS.— Their  design, 
construction  and  operation;  for  technical 
schools  and  engineers.  Illustrated.  69^^  pp. 
By  R.  H.  Thurston,  M.  A.  Doc.  Eng.,  etc.,  etc. 
New  York  $6.00 


PUMP  MAKING.— A  Practical  Hand  Book  on 
Pump  Construction,  by  Philip  R.  BiorWag,  plates, 

crown  8vo,  cloth   $1.50 

Contents. — Principle  of  the  Action  of  a  Pump  ; 
Classification  of  I'umps  ;  Description  of  various 
classes  of  Pumps  ;  Remarks  on  Designing 
Pumps  ;  Materials  Pumps  should  be  made  of  for 
difTerent  kinds  of  Liquids  ;  Description  of  vari; 
ous  classes  of  Pump-valves;  Materials  Pump- 
valves  should  be  made  of  for  ditlerent  kinds  of 
Liquids  ;  Various  Classes  of  Pump-buckets  ; 
On  designing  Pump-buckets  ;  Various  classes  of 
Pump-pis-tons  ;  Cup-leathers  ;  Air-vessels;  Rule 
and  Formulas,  etc.,  etc. 


SOLE  MANUFACTIIIIEKS  OF 


WORKS, 


CORRUGATED  BOILER  FLUES 

M  =;    Under  their  own  patents  and  those  of  SAMSON  FOX,  of  Leeds,  England. 
niADK  IN  S1«JE.S  FRO:n28  ins.  TO  60  ins.  DI AITIETKR, 
witli  I<'laug,ed  or  Plain  l^nds. 

^"Take  Ferry  from  10th  or  23d  Sts.,  N.  Y.,  to  Greenpoint.-^a 


Tnos.  F.  Rowland,  Pres., 
Teos.  F.  Rowland,  Jr.,  'J  reas. 


Warrkn  E  Hill  I.  p 
Chas.  H.  (  orbktt,  t 


THE  LANE  &  BODLE7  CO., 


ticCtit- 


From  heavy  patterns  and  of  unexcelled 
workmanship. 

Steel  Boilers,  Feed  Wafer  Heaters, 
Shafting,  Pulleys  and  Gearing. 

THE  LANE  &  BODLEY  CO., 

267  to  275  Water  St., 

CINCINNATI,  O. 


AMEBiOAN  POP  SAFETY-VALVE. 

The  only  Automatic,  Adjusting,  Safety  Valve  erer  produced. 

FOR  LOCOMOTIVES,  STATIONARY,  MARINE  AND 
PORTABLE  BOILERS. 

It  does  not  infringe  on  tlic  patents  of  any  valve  made. 
We  guarantee  all  parties  buying  or  using  them  protection 
against  all  suits. 

Accepted  for  application  to  all  marine  boilers  by  the  Board  of  Super 
vising  Inspectors  of  Steam  Vessels,  and  approved  by  the  Secretary  of 
the  Treasury  at  Washington,  D.  C,  January,  1885. 

Approved,  and  its  adoption  recommended  on  U.  S.  Naval  Steam 
ships,  April  1,  1885,  by  U.  S.  Naval  Board  of  Examiners. 

AMERICAN  STEAM  6AUGE  CO., 

36  Chardon  Street,  Boston,  Mass. 


Send  for  Price  List. 


NEW  YORK  BELTING  &  PACKING  COMPANY 


JOHN  H.  CHEEVER,  Treasurer 
J.  D.  CHEEVER,  Deputy  Treasurer. 


15  PARK  ROW,  NEW  YORK. 

Olaest  aid  Largest  laanfactnrers  in  tie  World 


Adapted  to  Mechanical  Purposes. 

RUBBER  BELTING, 
RUBBER  PACKING, 

  RUBBER  HOSE 

Rubber  Mats,  Mattings  ^  Stair  Treads. 

EXTRA  RUBBER  &  COTTON  HOSE. 

Circular  Woven  Seamless  Antiseptic  RIJB- 
BE:K.I,IIVE»  'CABLK'  hose  and  «TESX> 
HOSE,  for  the  use  of  Steam  Engines,  Force  ' 
Pumps,  Rolling  Mills,  Iron  Works,  Factories,  etc. 
Woven  in  a  superior  manner  to  insure  Wear, 
Compactness  and  Durability. 


14  YEARS. 


IDSO 


1873-1887. 


JARVIS  B.  EDSON 

iNo.  145 

I  Broadway 


i^ecording 


NDEXPEI^IMENT. 


STEAM 
GAUGE. 


86  LibertySt 
N.Y. 

"RECORDS 
THE  pressure! 
DAY^NICHT 
ONOURMAINS 
AND  ONOUR [ 
BOILERS" 


LE  COUNT'S  NEW  EXPANDING  MANDREL. 


(Patented  December  25, 1877.) 


If  You  will  Try  this  Tool  You  will  not 
Regrret  the  Expense. 


Taking  anything  from 


AMATEUR'S  SIZE. 

i|  to  1  inch  inclusive,  price  


.S6  00 


MACHINIST'S  SIZE. 

No.l   i^tol    in.,  price  $10  00 

No.  2   1    to  1)^  in.,  price   14  00 

No.  3  l^to2    in.,  price   18  00 

No.  4  (with  screws)  2    to  3    in.,  price   32  00 

No.  5   "         "   3    to  4    in.,  price   ^4  00.^ 


0.  W.  LE  COUNT,  South  Norwalk,  Conn. 


AUTOMATIC  ENGINES, 

Return  Flue, 
Portable  &  Upright  Boilers 
1 ,  3  and  6  h.  p. 

Send  for  photo  and  price  list. 
F.  J.  CIIKTIS, 

Spencerport,  N.lf. 


SHIPBUILDING.— The  Power  and  Speed  of  Steam 
Vessels  calculated  by  Rules  adapted  for  Vessels 
of  all  types.  By  William  Bury,  M.I.M.E.,  Con- 
sulting Marine  Engineer,  imth  diagrams,  small 
4to,  sewn   $1.40 


Key-Seating  Machines 
and  20  in.  Drills 

A  SPEt'IALTV. 
SEND   FOR    l,IST  OF 

New  aut  Seconil-Hanil 

Eiatlies,  Plauert),  Drills, 

or  anj-thing  in  Machinists 
Tools  or  Supplies. 

W.  p.  DAVIS, 

Rochester,  N.  Y. 

Works  at  North  Bloouifleld. 


Chesapeake  Dry  Dock  and  Construction  Co., 

(on  HAMPTON  ROADS.) 

Equipped  witli  a  Simpson's  Basin  Dry  Doclc,  capable  of  dockins  a  vessel  600 
feet  long,  drawing  25  feet  of  water,  at  any  stage  of  tlie  tide. 
Repairs  made  promptly  and  at  reasonable  rates. 

SHIP  AND    ENGINE  BUILDERS. 

For  estimates  and  further  particulars,  address 
C.  B.  ORCUTT,  Pres't,  No.  1  Broadway,  New  York. 


NATIONAL  FILTER. 

Guaranteed  to  remove  hardness  from  water  FOR  BOILER  USE. 

For  Domestic  and  Mechanical  purposes, 
I-iarge   Sizes   for   Alills   and.  AVater  W^orka, 
NATIONAL  WATEK  PtTRIFYING  CO., 

Address  for  Pamphlet.  145  Broadway  and  86  Liberty  St.,  N.  Y.  City. 


PORTABLE  industrial  LIGHT  FROM  OIL  UP  TO  2000 


CANDLE 
POWER. 


i  i 


WELLS  LIQHT 


Extra  Steam  Hose. 


SOLID  VULCANITE  EMERY  WHEELS. 


WALL  WORK  &  WELLS'  PATENTS  (Registered  Title.) 

NO  ENGINE!     NO  BOILER!     NO  COMPRESSOR  ! 
NO  CONNECTIONS  I    NO  HARD  SHADOW  ! 
NO  DANGER  !     NO  SPRAY ! 

3000  NOW  IN  USE. 

For  Enjiueers,  Contractors,  Ship  Yards,  Railroads,  Docks, 
Dredgers,  Mines,  Collieries,  and  all  places  where 
portable  powerful  outside  liijht  is  required. 

MI-:n.\LS  M  P.VRIS  &  H.AMBURG  '89. 

KEEGAN  &  HALPIN,  "\"w  "rK." 

Sole  Manufacturers  for  the  U.  S. 
GOOD  FIRMS  WANTED  FOR  DISTRICT  AGENTS. 


SAW  GUmMERS. 


THIS   PAPER  CIRCULATES    ALL    OVER  THE    UNITED  STATES. 


FRENCH  TRIPLE-CYLINDER  EXPANSION 
ENGINES. 

It  is  not  very  often  that  we  have  an  oppor- 
tunity to  see  the  work  of  French  marine  en- 
gine builders,  but  one  is  afrorded  us  in  theeii- 
g-raving  herewith  talten  from  Engineering . 
We  thinlt  most  American  engineers  will  agree 
with  our  view  of  them,  which  is,  that  in  so 
far  as  the  design  and  the  valve  gear  employed 
goes,  these  engines  are  very  inconvenient,  to 
put  the  matter  mildly.  We  allude  particular- 
ly to  the  great  extension  in  front  to  accomo- 
date the  valve  gear.  This  renders  it  impos- 
sible for  an  engineer  to  get  anywhere  near 
the  intermediate  eng  ne  when  at  work,  and 
difficult,  but  not  im- 
possible, to  reach  the 
h.p.  and  l.p.  engines. 
To  our  mind  these 
are  fatal  objections 
to  any  sort  of  valve 
gear,  not  at  all  com- 
pensated for  by  any 
virtues  arising  from 
its  other  good  quali- 
ties. This  gear  is 
Solm's,  and  it  is  a 
perfectly  bewildering 
mass  of  joints,  levers, 
cranks  and  bal- 
ances. It  is  a  radial 
gear  and  a  costlj'^ 
one  to  make  and  keep 
up,  and  the  clanking, 
which  must  inevita- 
bly occur  from  the 
multitudinous  joints 
in  it,  would  drive  a 
good  mechanic  wild 
in  a  short  time.  It  is 
utterly  impossible  to 
keep  so  many  joints 
velvet  -  smooth  and 
iron  and  iron;  when 
they  are  not  in  this 
condition  they  will 
talk  out  loud.  For  a 
set  of  engines  that 
cannot  be  go  t  at  when 
running,  these  are 
pre-eminent. 

The  cylinders  are 
carried  at  the  front 
by  a  pair  of  columns, 
and  at  the  back  by 
three  standards,  of 
which  one — that  at 
the  end  correspond- 
ing to  the  high- 
pressure    cylinder — 

forms  the  hot- well,  while  that  in  the  cen- 
ter forms  a  reservoir  of  water  at  high  pres- 
sure by  which  the  servo-moteurs  (to  be 
hereafter  referred  to)  are  worked,  and  that 
at  the  other  end  forms  a  connection  between 
the  low-pressure  cylinder  and  the  condenser, 
and  is  also  fitted  with  an  injection  pipe  so 
that  it  forms  an  injection  condenser  for  use 
if  necessary. 

A  special  feature  in  this  set  of  engines  is 
the  arrangement  of  the  governing  and  re- 
versing gear.  This  gear  is  actuated  by  two 
of  M.  Farcot's  tervo  vioteurs,  one  operating 
the  gear  of  the  high-pressure  cylinder,  and 
the  other  the  gears  of  the  intermediate  and 
low-pressure  cylinders.  M.  Farcot's  servo- 
moteurs  in  this  case  consist  of  hydraulic 


cylinders  having  their  valve  gear  so  ar- 
ranged that  (as  in  the  case  of  other 
steam  and  hydraulic  rev'ersing  gears)  the 
main  piston  follows  the  motion  of  a 
lever  moved  hy  hand  or  by  the  governor. 
The  governor,  in  this  instance,  consists  of  a 
cylinder  fitted  with  a  piston,  the  underside 
of  which  is  exposed  to  the  pressure  of  a  col- 
umn of  water  (or  if  preferred  to  the  pressure 
of  a  spnng),  while  the  upper  side  receives 
the  pressure  of  water  delivered  by  a  small 
centrifugal  pump  driven  by  the  engines,  the 
water  so  delivered  being  discharged  through 
an  orifice  which  is  adjustable.  Thus  an  in- 
crease or  decrease  in  speed  of  the  engine 


in  the  high-pie.ssui-e  cylinder  can  be  varied 
from  zero  to  eiglit-Lenths  of  the  stroke. 

It  will  be  noticed  from  the  engi  aving  that 
the  reversing  levers  for  the  intermediate 
and  low-pn!.ssure  gears  are  mounted  on  a 
hollow  shaft  through  which  passes  a  shaft 
carrying  the  starting  lever  and  the  levers 
by  which  the  servo-moteurs  are  controlled. 
The  starting  lever  is  shown  towards  the 
right-hand  end  of  this  shaft  in  the  engrav- 
ing, its  position  b(Mng  limited  by  two  nuts 
on  a  right  and  left-hand  screw  actuated  by 
the  handwheel  there  shown.  To  start  the 
engine  the  screw  is  turned  so  as  to  separate 
the  nuts,  and  the  starting  lever  can  then  be 
pushed  over  in  either 
direction  according 
to  whether  the  en- 
gine is  to  move 
ahead  or  astern.  To 
stop  the  engine  the 
screw  is  turned  so  as 
to  bring  the  nuts 
together,  thus  re- 
tur-ning  the  lever  to 
its  central  position. 


causes  an  increase  or  decrease  in  the  speed 
of  the  pump,  and  a  corresponding  movement 
in  the  piston  of  the  governor.  This  move- 
ment of  the  governor  piston  in  its  turn,  acts 
on  the  conti'oUing  valves  of  the  two  servo- 
moteurs,  and  causes  them  to  operate  on  the 
valve  gear,  decreasing  or  increasing  the 
period  of  admission  as  may  be  desired.  The 
arrangement  is  such  that  for  small  varia- 
tions of  speed  the  servo-mofeiir,  belonging  to 
the  high-pressure  gear  alone,  conies  into 
action,  the'gear  of  the  intermediate  and  low- 
pressure  cylinders  being  only  altered  when 
considerable  change  has  been  made  in  the 
ratio  of  expansion  in  the  high-pressure  cyl- 
inder. The  arrangement  of  the  valve  gear, 
we  may  add,  is  such  that  the  point  of  cut-off 


"The  picture  is  in 
the  eye  of  the  bo- 
holder,"  says  the 
adage,  meaning  that 
if  a  man  sees  beauty 
in  a  picture  it  is  ow- 
ing, in  a  sense,  to  his 
artistic  perceptions 
and  ability'  to  do  so 
This  is  quite  true  of 
a  portrait.  Some  per- 
sons are  utterly  un- 
able to  discover  a 
hkeness  in  a  good 
photograph.  This  is 
not  the  fault  of  the 
picture,  but  is  ow- 
ing to  a  peculiarity 
of  vision,  whereby 
the  printed  image 
looks  diflferently  to 
the  observer  than 
the  actual  face. 
There  are  defects  in 
m  e  n  t  a  1  processes 
also,  whereby  men 
see  things  or  misun- 
dei^tand  accepted 
facts  and  attempt  to 
explain  them  to 
:;;j:!Fj:j^;:|i^|;.;:::.  :  otliei's  upou  the  basis 

^i^pij.  niisundei- 
standing.  Men  do  not 
willfully  misinterpret  natural  laws,  but  they 
most  wofully  misundei-stand  and  pervert 
them  sometimes.  This  seems  to  us  to  be 
owing  to  obli(iuity  of  mental  vision,  where- 
by a  distorted  imase  is  projected  on  the 
brain  and  reflected  therefrom  to  others. 


This  mav  come  handy  in  dealing  with 
drunken  firemen— if  you  can  get  them  to 
take  it:  Half  a  teaspoonful  of  chloride  of 
ammonium  in  a  goblet  of  water  will  almost 
immediately  restore  his  faculties  and  powers 
of  locomtion  to  a  man  who  is  helplessly  in- 
toxicated. A  wineglassful  of  strong  vinegar 
will  have  the  same  etfect.  and  is  frequently 
resorted  to  by  drunken  soldiei-s  to  enable 
them  to  return  steadily  to  theu-  barracks. 
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BOILER  MAKING.   No.  36. 

By  John  Cook. 
These  diagrams  are  merely  to  show  how 
the  tubes  and  braces  are  placed  in  a  hori- 
zontal tubular  boiler.  Fig-.  1  is  a  diagram 
of  a  36"  head  for  what  is  termed  a  15  h.p. 
boiler.  It  contains  28  tubes,  3"  diam.,  cS' 
long-.  There  are  five  braces  in  each  head; 
two  short  ones  and  three  long  ones.  The 
short  ones  are  at  the  top,  or  on  the  arc;  the 
lines  with  the  numerals  on  are  to  show 
where  the  braces  will  strike  the  shell;  2  and 
4  are  on  the  arc.  I  draw  a  line  fr'om  center 
of  head  throug-la  center  of  brace  to  shell,  as 
in  Fig-.  1,  which  will  be  6^"  from  top  center 
of  sheet  to  center  of  brace-holes  in  shell  for 
the  short  braces  I  then  draw  a  line  a  g-iven 
distance  from  top  of  tubes  for  lower  or  long 
braces.  As  in  this  case  there  will  be  three, 
one  in  the  center  and  one  each  side,  I  lay  the 
square  on  the  line,  and,  with  the  corner  on 
the  point  marked  for  center  of  brace,  draw 
the  lines  1  and  5  giving-  the  other  centers. 
Fig'.  2  shows  about  where  the  braces  will  be 
on  the  shell  when  in  place.  The  material 
for  this  boiler  to  be 
made  in  two  courses 
will  be  as  follows  for 
double  riveted  hori- 
zontal seams,  outside 
measurement:  1 
sheet,  (C.  H.  No.  1 
shell)  115f"  X 
ten  pounds  to  square 
foot,  1  sheet,  114^"  x 
54^",  same  weight;  1 
sheet  (flange)  57|"  x 
22",  same  weight;  2  heads,  39-i  diam.,  15  lbs. 
to  square  foot;  1  sheet,  21^"  diam.,  12J  lbs. 
to  square  foot;  28  tubes,  3"  diam.  x  8"  long-; 
440  rivets,  f"  xli";  36  rivets,  f"  Xlf";  21 
feet  of  2"  X  i'  bar  iron;  33  feet  of  ^  round 
iron. 

The  approximate  weight  will  be  as  follows: 
Shell  sheets, 870  lbs.;  2  heads, 255|^  lbs.;  dome 
sheet,  884^  lbs;  dome  head,  37^  lbs.;  rivets, 
118  lbs  ;  21  feet  of  2"xi"  bar  iron,  71  lbs.; 
33  feet  of  ^"  round  iron,  67  lbs  ;  weig-ht  of 
tubes,  980  lbs.  These  weig-hts  are  onl^^  ap 
proximate  or  calculating  at  ten  pounds  to 
square  foot  for  ^  iron.  As  some  build  these 
boilers  in  taper  courses,  I  will  give  the  plan 
I  used  for  ordering-  iron  for  such  boilers  : 

Material  for  boiler  36" x 8'  with  12"  shell 
extension,  single  riveted  all  through.  No.  2  : 


Fig.  2 

1  sheet  luy  X  54i"  X  ten  pounds  (60,000  F. 
S.  steel)  to  square  foot;  weight  8.77  pounds; 
1  sheet  U4i"x54i"  x  10  lbs.  (60^000  F.  S. 
steel)  to  square  foot.  The  heads,  dome 
sheet,  etc.,  will  be  as  in  the  other  plan.  By 
marking  the  sketch  plate  in  figures  they  are 
not  liable  to  make  mistakes  at  the  mill  in 
cutting  the  iron  or  steel.  The  material  for  a 
36"  X  8'  boiler,  flush  end,  that  is,  one  without 
an  extension,  or  for  a  full  front,  would  be 
for  single  riveting  taper  course.  No.  3  :  1 
sheet,  114i"  x  47^"  X  50,000,  T.  S.  C.  H.  No. 
1  iron,  10  lbs.  to  square  foot;  1  sheet  114^" 
X  47V'  X  10  lbs.  to  square  foot,  square 
with  heads,  dome  sheet,  etc.,  same  as  the 
foregoing. 

The  weights  of  these  for  shell  sheets  would 
be  only  755  pounds.  In  getting  the  time  for 
making  boilers  No.  1  and  2,  and  there  are 
476  rivets  in  No.  1,  it  being  double  riveted  in 
horizontal  seams,  and  380  rivets  in  No.  2, 
single  riveted,  for  snap  rivets  I  allow  300 
per  day's  work  for  gang  of  four  men  and 
boy,  and  for  calking  25  yards  for  a  day's 
work.  As  there  is  but  a  little  over  17  yards 
in  the  boiler  to  be  calked,  it  can  be  done  in 
one  day.  The  tube  sheet  can  be  flanged  in 
three  hours  easy  with  three  men,  and  the 
dome  and  head  in  the  same  time;  for  llange- 


ing  I  allow  18  hours.  Summary:  6  days, 
riveting;  1  dviy,  calking;  i  day,  tube  setting; 
f  day,  drilling;  1  day,  punching;  day,  bev- 
eling; f  day,  blacksniitliing;  If  days,  flange- 
ing;  If  days,  rolling  and  fitting  up;  ^  day, 
testing.  Total,  13 1  days  for  building  a  15 
h.p.  boiler  in  the  usual  way. 

—     •  ^  »   

ROBERTSON'S    EXHAUST  OIL-EXTRAC- 
TOR AND  FILTER. 

In  heating  mills,  iiotds  and  office  build- 
ings, as  well  as  in  manufacturing  ice  refrig- 
erating machines,  in  dye  houses,  bleacheries, 
woollen  and  paper-mills,  breweries,  etc.,  ex- 
haust steam  pla3's  an  important  part,  and 
by  utilizing  the  condensation  the  fullest 
economy  can  be  obtained. 

Probabl^^  one-half  of  the  initial  heat  is  re- 
tained in  the  exhaust  on  leaving  the  cylinder 
and  condensed  steam  is  the  very  best  for 
boiler  purposes,  all  the  impurities  in  the 
water  having  been  removed.    A  serious  ob- 


There  is  no  chance  of  this  extractor  becom- 
ing- sealed  by  an  accumulation  of  oil  and 
water  in  the  pocket,  and  choking  up  the 
outlet,  as  both  the  .sides  and  top  of  separa- 
tors are  pei-forated,  affording  ample  exit. 
Large  area  foi-  expansion  of  steam  is  pro- 
vided immediately  on  its  entrance,  and  the 
i-oughened  sid<'S  give  fully  three  times  the 
extracting  ability  of  smooth  surfaces. 

It  is  generally  acknowledged  that  lubricat- 
ing- and  machinery  oil  loses  but  a  trifle  of  its 
lubricating-  qualities  in  passing  through  the 
cylinders,  consequently  that  portion  passing 
out  with  the  exhaust  if  recovered  and  passed 
through  a  filtering  process,  can  be  used 
over  and  over  again,  resulting  in  a  great 
saving-  and  soon  returning  the  cost  of  the 
entire  apparatus.  The  filter  described, 
either  in  connection  with  the  extractor  or 
used  separately,  presents  features  of  nmch 
merit  while  being  exceedingly  simple.  The 
oil  and  water  entering  at  the  top,  pass  first 
through  a  finely-  perfo- 
rated tray  J,  depositing 
the  heaviest  sediment 
and  then  through  two 
filtering  cloths  A",  K  of 
different  textures,  com- 
pletely cleansing  it  of 
every  particle  of  grit 
and  foreign  matter-.  The 
siphon  H  carries  off  the 
water  automatically,  the 
oil  being  drawn  off 
through  cock  1,  as  often 
as  the  accumulation  in- 
dicated in  gauge-glass 
ma^-  require.  The  lid 
and  filtering  tray  being 
loose  makes  it  a  very 
easy  matter  to  clean. 

A  patent  has  been  ap- 
plied for  on  this  device. 
Address  Hine  &  Robert- 
son, 45  Corrlandt  Street, 
New  York. 


stacle,  however,  exists  in  many  cases  which 
prevents  the  adoption  of  this  sj'stem. 

The  oil  used  in  the  cy  linders  and  on  the 
rods  for  lubricating  purposes,  being-  carried 
out  with  the  exhaust,  adheres  to  the  inner 
surfaces  of  pipes,  I'adiators  and  valves,  re- 
ducing their  radiating  capacity  and  necessi- 
tating an  increased  pressure  of  steam. 
Where  the  water  of  condensation  is  returned 
to  the  boiler,  the  oil  is  carried  with  it,  doing- 
serious  injury  to  the  entire  system  and  caus- 
ing the  boiler  to  foam. 

The  Robertson  Extractor  shown  here 
remedies  this  difficulty  and  the  manufac- 
turer offers  it  to  the  public  with  the  fullest 
assurance  that  it  will  accomplish  this  object. 
Unlike  other  devices  it  is  adapted  to  either 
vertical  or  horizontal  pipes,  and  its  opei'a- 
tion  is  simple  and  effective. 

Steam  on  entering  inlet  A  strikes  plate  B 
and  is  deflected  against  the  roughened  sides 
of  the  extractor,  depositing  a  considerable 
quantity  of  oil  and  water;  when  partially' 
cleansed,  the  steam  seeks  an  outlet  thi'ough 
separators  C  and  D,  one  within  the  other, 
and  both  perforated  to  suit  existing  condi- 
tions, care  being  taken  to  have  the  area  of 
them  larger  than  the  inlet,  and  governed  hy 
the  back  pressure  the  engine  or  pump  may 
be  working  under.  These  separators  pre- 
senting- a  broad  rough  surface  to  the  current 
of  steam,  again  break  it  up,  and  complete 
the  separation  of  oil  and  water  which  in 
horizontal  extractors  di'op  to  the  bottom, 
and  in  the  vertical  is  cari'ied  to  the  side  of 
the  extractors  b}'  small  pipe  .£7,  the  cleansed 
steam  passing  away  through  the  outlet. 
The  effectiveness  of  a  device  for  this  pur- 
pose consists  in  offering  as  many  obstacles 
and  breaking  up  the  steam,  as  much  as  pos? 
sible,  without  creating-  back  pressui-e,  and 
the  reader  will  see,  that  Robertson's  Ex- 
tractor includes  these  features  thoroughly. 


A  VERT  important 
amendment  to  the 
Steamboat  Inspection 
Act  has  been  made  in 
the  Canada  Senate.  Heretofore,  while  Can- 
adians have  been  unable  to  go  over  to 
the  United  States  and  become  engineers  of 
vessels  tiiere  unless  they  become  nat- 
uralized citizens,  there  has  been  nothing 
to  prevent  Amei-icans  coming  over  here 
and  acting  as  engineers  on  our  boats, 
thus  taking-  the  bread  out  of  Canadian's 
mouths.  The  labor  organizations  have 
sought  a  remedj^  for  this  grievance  for 
some  time  past,  but  without  success 
until  now.  When  the  bill  was  in  committee 
the  Hon.  Mr.  Abbott  spoke  of  the  disabihty 
under  which  Canadians  labored  in  this  re- 
spect, and  secured  the  insertion  of  an  amend- 
ment providing  that  no  applicant  for  the 
post  of  steamboat  engineer  not  a  British 
subject  shall  be  entitled  to  receive  such  certi- 
flcate,  unless  he  has  been  domiciled  in  Canada 
for  three  years,  or  shall  have  served  as  an 
engineer  of  a  British  vessel  for  that  period. 
The  proposal  wascalculated  to  induce  Ameri- 
can engineers  to  live  in  Canada. 

[What  nonsense  this  is!  American  en- 
gineers  do  not  go  to  Canada  for  jobs,  and  do 
not  live  in  Canada,  either.] 

specia'l^notice. 

E.  E.  Roberts  will  lecture  on  water  tube 
boilers  before  the  Ocean  Marine  Engineers' 
Association,  169  Bower3%  on  AVednesday 
evening,  April  2.  The  lecture  will  be  illus- 
trated by  the  stereoscopic  views,  and  as  the 
expense  of  them  is  borne  by  Mr.  Roberts 
himself,  we  hope  the  brothers  will  see  that 
he  has  a  full  house.  No  admission  fee 
charged. 

By  an 
issue  the 
outside. 


oversight  in  the  make-up  of  last 
•series  number  was  not  changed 
So  there  are  two  Number  5's  in 
this  volume.  The  date  of  issue  is  coiTect, 
which  will  prevent  any  error  In  binding 
volumes. 


TiiE  ENGINfiEli 


TUCKER'S  PATENT  BRIDGE  WALL. 

The  bi'id^o  wall  of  a  sleain  boiler' is  a  vary 
important  adjunct,  and  according  to  its  pro 
portions  and  setting  so  is  the  action  of  the 
boiler,  or  the  evaporation  of  the  water  in  it. 
From  a  mere  partition  at  the  end  of  the 
grate  to  keep  the  coal  from  being  thrown 
over  into  the  tubes  or  combustion  chamber, 
it  has  been  iniprovetl  so  as  to  exert  an  im- 
portant function  in  the  generation  of  steam. 
The  patentee  of  this  br-idgc  wall,  E.  W. 
Tucker,  has  a  correct  idea  of  tlie  influence  of 
the  bridge  wall,  and  it  occurred  to  him  to 
make  it  on  the  plan  here  shown.  This  is 
briefly  to  make  the  wall  double  or  hollow 
and  surmount  the  opening  between  the  two 
walls  with  a  perforated  iron  plate,  as  shown 
at^,fig.  1.  The  air  entering  the  ash  pit 
passes  under  the  grates  and  is  thereby  heat- 
ed to  a  greater  or  less  extent.  On  reaching 
the  bridge  wall,however,it  is  highly  heated — 
after  the  boiler  has  been  in  operation  awhile 
— and  in  that  condition  passes  through  the 
openings  and  is  thoroughly  mixed  with  the 
gases  of  combustion,  with  which  the  air 
unites,  forming  flame  upon  ignition.  The 
volume  of  air  for  any  given  consumption  per 
square  foot  of  grate  can  be  governed  by  the 


damper  D  in  figs.  1  and  3.  It  is  well  known 
that  if  the  temperature  of  the  nascent  gas  is 
lowered  after  it  is  formed  or  given  off  from 
the  fuel,  that  the  whole  volume  of  air  and 
gas  goes  through  the  flues  into  the  stack 
without  being  burned  at  all.  This  is,  of 
course,  direct  loss,  for  the  gas  is  one  of  the 
most  valuable  constituents.  Mr.  Tucker's 
bridge  wall  is  said  to  fulfill  all  the  assertions 
made  for  it,  and  it  is  now  in  use  on  a  large 
number  of  steamers  in  California,  where 
the  inventor  resides.  From  its  construction 
and  the  principles  involved  we  think  his 
claims  well  founded.  Address  the  irtventor 
at  Risdon  Iron  Works,  San  Francisco, 
Cal.   ^  

Ax  American  abroad  sa3's:  "The  first 
criticism  I  would  pass  upon  the  press  of 
London  would  be  for  indirectness  of  speech. 
When  a  newspaper  writer  wishes  to  convey 
the  idea  that  yesterday'  was  a  pleasant  day 
he  saj's:  '  Yesterday'  was  not  an  unpleasant 
day.'  A  good  play  is  '  not  half  bad,'  a  hu- 
morous speeches  'not  unrelieved  by  wit,'  a  ri- 
otously applauded  address  is  '  not  wholly- 
unaccented  by  demonstrations  of  approval,' 
and  so  on.  All  this  may  be  subtle,  and  it 
may  be  conservative,  but  it  is  not  Anglo- 
Saxon." 

[Well,  if  you  go  back  to  Anglo-Saxon, 
you  will  get  some  things  that  look  badly  in 
print. — Eds.] 

"A  MAN  who  exercises,  and  is  of  nervous  or 
irritable  temperament,  ought  to  be  cautious 
as  to  the  amount  of  work  he  does,  because, 
calling  too  much  on  his  will,  nervous  over 
excitability  is  likely  to  follow.  You  may 
work  the  phlegmatic  man  with  less  precau- 
tions than  the  one  with  an  ardent  tempera- 
ment. In  the  latter  case  the  danger  is  not 
only  of  exhausting  the  muscles,  but  of  tiring 
the  brain." 


I  AM  a  landsman.  I  have  crossed  the 
ocean,  but  my  thought  wliile  on  the  ocean  is. 
What  a  fool  I  am  to  leave  m^'  pleasant  home 
for  this  eight  b^'  ten  room,  and  feel  liketliis! 
My  sexton  is  not  a  landsman.  He  went  to 
sea  when  he  was  a  boy  in  his  early  teens. 
As  a  minister  1  occasionally  indulge  in  flg- 
ui-es  drawn  from  the  ship.  1  have  made  up 
my  mind  to  stop  this  indulgence.  Usually 
after  the  close  of  a  sermon  which  has  con- 
tained a  nautical  allusion,  I  ask  my  good 
sexton,  "  Was  that  all  r'ight?"  He  begins 
to  laugh  and  say,  "  Bad  as  ever."  "What," 
asked  1  on  the  last  occasion,  "  doesn't  a  ship 
go  under  bare  poles  in  a  gale?"  "  No,  you 
couldn't  handle  her  if  she  were."  "  And 
don't  you  tie  the  sails  to  the  masts?"  "  Tie 
the  sails  to  the  mast?"  he  said,  "  not  a  bit  of 
it."  I  have  therefore  decided  to  stop  my 
tendency  to  nautical  metaphors,  as  I  want 
to  keep  the  respect  of  my  sexton.  I  some- 
times hear  of  my  brother  ministers  who  are 
given  to  be  homiletic  sailors.  They  usually 
beat  about  in  the  same  latitude  and  longitude 
that  I  do.     Some  of  them  always  get  the 
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ship  into  a  storm;  others  have  their  atten- 
tion directed  to  the  life-saving  service,  to 
the  line  shot  from  the  shore,  and  tied  to  the 
mast;  others  are  forever  wrecking  the  ship 
on  the  reef  of  some  temptation;  others,  yet 
more  harrowing,  are  picturing  the  upturned 
faces  and  streaming  hair  on  the  yeasty 
waves.  I  alwaj's  know  whether  they  ai-e 
going  to  land  or  to  drown  when  they  launch 
out. —  Unknoivn. 


A  VERY  curious  tale  is  told  in  Engineering 
with  respect  to  a  recent  dispute  in  connec- 
tion with  one  branch  of  the  iron  trades.  A 
demand  was  made  for  increased  pay  for 
overtime  by  the  day  workers  ;  the  firm  re 
fused,  unless  the  men  worked  the  full  fifty- 
four  hours  per  week,  after  which  increased 
rates  would  be  paid.  But  many  of  the  more 
skilled  men  worked  by  the  piece,  and  they 
did  not,  as  a  rule,  work  more  than  four  days 
per  week,  their  plea  being  that  the  nature  of 
the  work  was  so  exhausting  that  the^-  were 
not  able  to  stand  more.  When  the  matter 
was  investigated  it  was  found  that  these 
men  crammed  into  the  four  days  at  full  speed 
a  whole  week's  usual  woi'k,  at  high  rates  of 
pay ;  but  they  kept  their  helpers  unem- 
ployed during  the  first  two  days,  and  only 
paid  them  for  four,  so  that  Avhile  the  higher 
paid  got  a  full  week  at  high  rates  for  four 
days'  work,  the  less  paid  and  more  laborious 
workers  lost  two  da^  s'  work  and  wages  in 
each  week.  Truly  man's  inhumanity  to 
n.-in  makes  countless  myriads  mourn.  '  The 
Society  intervened  to  minimize  this  incon- 
venience to  the  masters  and  injustice  to  fel- 
low workmen. 


When  the  railroads  of  this  country  adopt 
a  method  of  kf.'eping  accounts  by  which  the 
supply  tlepartment  gets  credit  for  supplying 
the  best  material,  instead  of  the  cheapest, 
their  net  receipts  will  be  a  good  deal  lai-ger 
than  they  are  now.  If  those  who  are  re- 
sponsible for  the  (quality  and  (quantity  of  the 
supplies  of  a  railroad  were  I'equiied  to  make 
detailed  reports  covering  a  term  of  three  or 
even  live  years  it  could  be  clearly  seen 
whether  or  not  they  were  profitable  servants. 
— Master  Mechanic. 

Our  contemporary  would  confer  a  great 
favor  if  it  would  give  some  method  by  which 
"the  best"  could  be  told  at  sight,  in  any 
given  supply  needed. 

"We  happened  in  a  factory  the  other  day 
and  found  the  superintendent  out  in  the  yard 
with  a  melting  ladle  in  his  hand  full  of 
white  powder.  It  looked  not  unlike  whiting, 
but  in  reply  to  our  query  he  told  us  that  it 
was  white  lead,  which  he  was  about  to  test. 
As  this  test  would  be  of  interest  to  the  rub- 
ber men,  we  lingered  to  see  how  it  was  done. 
The  operation  was  exceedingly  simple,  and 
took  but  a  short  time.  Having  filled  the 
ladle  full  of  the  white  lead,  he  took  an  oil 
can  and  poured  a  little  oil  over  the  top  of 


the  mass,  then  placed  the  vessel  in  the  fire 
and  waited  until  the  whole  of  its  contents 
had  fused.  When  he  had  run  the  powder 
down  to  pig  lead  again,  he  weighed  it,  and 
expressed  his  satisfaction  at  finding  that  he 
had  exactly  a  pound,  which  had  been  the 
weight  of  the  powder  before  it  was  melted." 
— India  Rubber  World. 

[We  express  incredulity  in  this  state- 
ment.] 

The  Secretary  of  the  Navy  has  approved 
the  report  of  the  board  of  officers  appointed 
to  witness  the  tests  of  the  dynamite  guns  of 
the  cruiser  '  Vesuriu.s.'  The  report  shows 
that  three  shots  were  fired  from  each  of  the 
three  guns,  the  charge  being  about  204 
pounds  of  gun  cotton,  which  together  with 
the  structure  of  the  shell  and  fuses  and  pack- 
ing, made  the  total  weights  vary  from  .lOo 
to  510^  pounds.  The  guns  were  elevated  at 
an  angle  of  18  degrees.  Each  flight  was 
steady,  the  distances  varying  from  2,116  to 
2,333  3'ards.  The  report  concludes:  "  The 
record  shows  that  a  shell  containing  200 
pounds  of  dynamite  or  other  high  explosive 
was  thrown  at  least  one  mile  by  each  of  the 
dynamite  guns  constituting  the  vessel's 
armament.  The  ranges  attained  were  con- 
siderablv  over  the  mile,  being  respectivelv 
2,llii,  2,233  and  2.333  yards." 


The  '  C»s/n'»{7,'  a  torpedo  boat,  has  ac- 
complished very  satisfactory  results.  She 
went  over  the  measured  mile  seven  times 
in  2  minutes  49.4  seconds,  2  minutes  3.). 4 
seconds,  2  minutes  45.2  seconds,  2  minutes 
36.8  seconds,  2  minutes  41.9  seconds,  2  min- 
utes 28.2  seconds  and  2  minutes  37.2  seconds. 
As  she  had  to  turn  eight  times,  her  speed 
was  necsssary  lessened  somewhat,  but  she 
will  exceed  the  speed  required  of  her  b^-  less 
than  a  quarter  of  a  knot.  Her  average  was 
2  minutes  40.8  seconds  a  mile,  which  would 
be  a  speed  of  22.4  miles  an  hour. 


re 


THE  ENGINEEH. 


Uttm  to  the  Editoi'. 


Toavoid  misconception  we  state  that  this  department  is  open  to 
all.  Tlie  experienced  and  inexperienced  mechanic  and 
engineer  meet  on  common  ground,  and  a^e  free  to  express 
their  views  in  their  own  way.  No  comviunicatlons  will  be 
suppressed  except  their  tenor  and  tone  are  against  the  policy 
of  this  page.  Personal  reflections  should  be  carefully  avoided. 
Correspondents  need  not  hesitate  to  ivrite  for  supposed  want 
of  ability.  Such  corrections  as  are  needed  will  be  made  with 
pieastire.  It  is  specially  requested  that  all  figures  be  made 
very  plain  and  all  proper  names  clearly  written. 


CORROSION  OF  PROPELLER  SHAFTS. 

Editors  Engineer  : 

In  j'our  last  issue  is  noticed  an  example  of  corro- 
sion of  the  propeller  shaft  of  the  '  Lofna.'  The  par- 
ticulars of  a  similar  case  were  given  and  the  great 
danger  of  such  corrosion  was  pointed  out  in  a  paper 
by  myself,  presented  to  the  American  8ociety  of 
Mechanical  Engineers  at  their  Philadelphia  meeting 
in  1883,  entitled  ''Corrosion  of  the  Projieller  Shaft  of 
the  Ss.  '  City  of  Netv  York.''  "  This  shaft  was  IS;'^ 
inches  diameter,  and  the  brass  liner  in  the  stern 
bearing  was  put  on  in  three  pieces.  When  the  shaft 
was  taken  out,  I  found  the  joints  Vjetween  the  liners 
open  one-half  of  an  inch,  and  the  diameter  of  the 
shaft  at  those  two  places  had  been  reduced  1^4 
inches  by  corrosion  in  five  years.  Whether  the 
liners  had  separated  in  use  or  were  left  apart  by 
carelessness  in  shrinking  them  on  the  shaft,  I  do  not 
know,  but  if  the  joints  between  them  were  made 
tight  at  first,  they  probably  remained  so  for  a  time, 
and  corrosion  must  then  have  progressed  still  more 
rapidly  than  one-fourth  of  an  incTi  per  year.  The 
shaft  between  this  liner  and  another  through  the 
packing-box,  a  distance  of  14  feet  and  uncovered, 
was  very  uneven,  having  hollow  spots  more  or  less 
deep,  and  perhaps  an  average  of  one-half  an  inch 
had  been  eaten  from  the  surface.  I  think  this  is  an 
important  matter,  for  the  cori-osion  of  propeller 
shafts  is  certainly  very  dangerous  and  should  be 
prevented  in  some  way.  The  shaft  should  be  cov- 
ered water  tight  the  whole  length  to  a  point  inside 
of  the  packing-box,  or  possibly  the  portion  between 
the  liners  for  bearings  can  be  protected  by  some 
process  of  plating  or  depositing  copper,  or  other  non- 
corrosive  metal  upon  the  shaft. 

Charles  Sperry. 

Port  Washington,  L.  I. 



FROM  THE  LADY  CHIEF  ENGINEER. 

Editors  Engineer: 

You  can  say  to  all  doubters  that  I  did  write  the 
letter  in  your  issue  of  the  1st  of  March,  and  tbat  it 
was  a  truthful  and  accurate  account  of  what  oc- 
curred, for  proof  of  which  I  refer  to  the  agent  of 
J.  F.  Hayden's  coal  wharf,  Bath,  Me.  I  am  known 
to  the  engineers  on  the  fifteen  ton  boats  plying  on 
the  Kennebec,  also  to  some  of  the  Kennebec  steam- 
boat companies,  and  to  Capt.  Collins  of  that  line; 
C.  E.  Hyde,  former  Supt.  of  the  Bath  Iron  Works, 
now  chief  draughtsman,  knows  me  well  as  an  en- 
gineer. Editor  of  the  Bath  Independent,  also,  all 
of  whom  have  repeatedly  seen  me  driving  my 
boat  'Buttercup'  for  all  she  was  worth  during  the  sum- 
mers of  '85,  '86,  '87,  '88.  At  prei^ent  I  am  interested 
in  fashion  books,  and  dressmaking.  I  have  other 
experiences,  and  some  good  ideas  which  sometime 
I  may  write  out  for  your  up-to-the-times  paper. 

Boston,  Ma.s8.  Mrs.  Buttercitp. 

This  letter  is  written  in  response  to  one  from  us 
advising  Mrs.  Buttercup  that  some  doubting 
Thomases  thought  that  a  woman  could  not  have 
written  or  have  had  the  experiences  set  forth  in  the 
letter  of  March  1st.  We  saw  no  reason  to  doubt  it 
ourselves,  and  print  the  current  letter  for  the  sat- 
isfaction of  all  concerned.  We  shall  be  glad  to 
have  Mrs.  Buttercup  write  at  her  pleasure. 

FROM  NUMBER  41  M.  E.  A.,  PORTLAND,  OREGON. 

Editors  Engineer  : 

I  herewith  enclose  list  of  officers  of  M.  E.  B.  A. 
No.  41,  duly  elected  and  installed  March  1,  1890,  to 
serve  for  the  ensuing  year.  No.  41  is  not  dead,  she 
has  only  been  sleeping.  After  laying  dormant  all 
winter  she  has  cpme  out  in  the  first  sunshine  of 
spring,  ready  to  again  take  up  the  work  that  has  so 
long  remained  undone,  and  with  almost  a  new  set 
of  officers  (all  of  whom  are  young  men)  we  expect  to 
forge  ahead  again  in  our  noble  order  : 

Past  President,  Fred.  Gates ;  President,  Wm.  T. 
Smith ;  Vice-President,  Thos.  Hardee ;  Recording 
Secretary,  Claude  Troup ;  Financial  Secretary,  A. 
Jackson ;  Corresponding  Secretary,  Wm.  Coffin ; 
Treasurer,  Fred.  Gates;  Chaplin,  Chas.  Evans;  Con- 
ductor, Wm.  J.  Maher ;  Doorkeeper,  Wm.  Lewis. 
Trustees  :  M.  O'Neil,  Thos.  Smith  and  J.  W.  Collyer. 
Address  Corresponding  Secretary,  Sixth  street  be- 
tween Oak  and  Pine  streets. 

Trusting  and  hoping  that  the  power  of  The  Engi- 
neer may  never  grow  less. 

Wm.  H.  Marshall. 
209  "I."  Street,  Portland,  Ore. 


METALLIC  PACKINGS. 

Editors  Engineer  : 

In  the  Scientific  American  of  Feb.  15,  page  101, 
was  published  under  the  heading  of  Engines  of  the 
'Augusta  V*Tc<orm' a  description  of  said  engines.  In 
it  they  said:  "  The  glands  on  the  engines  are  packed 
with  the  United  States  Company's  Metallic  Packing," 
etc.  After  reading  the  said  article  we  sent  notice  to 
the  iScterthyzc  ^?/ierican,  stating  that  they  had  made 
an  error  by  saying  that  the  stuffing  boxes  of  said 
engines  were  packed  with  United  States  Co.'s  pack- 


ing, as  the  same  are  packed  with  Katzenstein's  Met- 
allic Packing,  the  same  as  all  of  the  steamers  of  the 
Hamburg  American  Packet  Co.,  except  tlie  '  Colum- 
bia;'' also  every  siiip  of  the  North  German  Lloyd  Co., 
Cunard  Line,  and  three-fourths  of  all  foreign  an(l 
domestic  steamers.  Up  to  date  we  do  not  find  this 
error  above  mentioned  coirected  in  the  Scientific 
American,  and  thought  best  to  send  you  this  to  show 
how  correct  the  Scientific  American  is  in  reporting 
facts.  L.  Kat^enstein  &  Co. 

New  York. 

GENERALITIES. 

Vague  asset-lions  liku  ihese  following  are 
frequently  met  with: 

The  Architect  and  Builder  says  that  the  sons  of 
professional  men  dominate  in  the  Philadelphia  Pub- 
lic Manual  Training  School.  While  the  children  of 
artisans  are  so  largely  striving  to  get  into  the  ranks 
of  the  struggling  and  pooi-ly  paid  professions,  tlie 
children  of  professional  inen  are  largely  taking  to 
mechanical  pursuits.  Professor  William  L.  Sayre, 
the  principal  of  the  school  at  Seventeenth  and  Wood 
Streets,  states;  "  It  is  a  curious  fact  that  of  the  boys 
now  in  the  training  school  and  learning  the  use  of 
chisels  and  hammers  and  lathes  fully  three-fourths 
are  sons  of  professional  and  business  men.  We  have 
many  sons  of  doctors  and  ministers  and  lawyers." 
Of  the  seventy-seven  occupations  recorded  of  pa- 
rents of  boys  now  in  the  middle  class,  fifty-four  are 
those  of  professional  or  business  men  and  twenty- 
three  those  of  men  engaged  in  other  pursuits,  of 
whom  only  fourteen  are  artisans. 

What  are  we  to  under-stanci  by  this?  That 
the  sons  of  rich  men,  or  ^irosperous  men,  are 
voluntarily  seeking-  to  learn  trades  as  a 
means  of  livelihood,  or  that  they  are  only 
tinkering  for  amusement?  The3^  must  be 
doing  either  the  one  thing  or  the  other;  if  the 
first,  we  find  it  difficult  to  believe  that  a  ma- 
jority of  the  sons  of  prosperous  men  who  have 
never  know  a  want  unsatisfied  are  learning 
trades  which,  if  the^^  mean  to  live  and  sup- 
port families  upon,  will  leave  many  wants 
unsatisfied.  This  conclusion  is  contraiy  to 
common  sen.se.  The  rich  men's  sons,  then, 
must  be  only  amusing  themselves,  and  this 
is  the  onl}^  legitimate  solution  of  the  hasty 
paragraph  above.  Let  them  do  so  to  their 
heart's  content;  the}'  might  be  in  worse 
business  than  playing  in  a  shop. 

That  the  children  of  artisans  should  be 
"largely  striving"  to  educate  themselves 
for  professions,  is  also  a  hast}'  conclusion. 
The  census  of  Yale  would,  we  make  bold  to 
assert,  reveal  the  fact  that  for  one  "  arti- 
san's" son  being  educated  for  a  profession, 
there  are  an  hundred  or  more  bona  to  the 
purple  with  the  same  object  in  view.  In  no 
age  and  in  no  country  are  there  social  revo- 
lutions such  as  are  hinted  at  in  the  para- 
graph above  quoted.  Here  and  there  are 
misplaced  men  who  have  had  their  callings 
selected  for  them,  but  the  great  majority  of 
mankind  choose  theirs  by  natural  selection, 
and  not  by  reason  of  the  founding  of  manual 

training  schools. 

 •  -♦-  •  

"I  KNOW  a  manufacturer  that  was  a 
'worker;'  he  had  not  time  to  visit  the  mill 
and  office  much,  for  he  must  whitewash  his 
tenements,  blacksmith  shops  and  sheds,  and 
keep  the  streets  of  liis  little  village  in  order. 
1  do  not  know  exactly  how  many  times  he 
has  failed,  but  several  times  at  least.  He 
used  his  e^'es  and  tongue  about  as  the  cap- 
tain of  a  ship  would  who  would  leave  the 
quarterdeck  in  a  gale  to  go  and  fry  onions, be- 
cause his  cook  did  not  know  how —Wade' s 
Fibre  and  Fabric. 

Moral:  Let  every  man  do  the  work  he  is 
paid  to  do. 

In  a  Milwaukee  packing  house  kerosene 
was  put  in  the  boiler  to  remove  scale.  The 
steam  is  used  in  cooking  ham,  beef  and 
sausage,  and  produced  unexpected  results. 
The  kerosene  mingled  with  the  steam,  and 
the  cooked  meats  smelled  as  though  the}^  had 
been  dipped  in  a  petroleum  well.  It 
was  some  time  before  the  cause  was  dis- 
covered. 

Belfast  may  be  but  a  spot  on  the  map, 
yet  that  spot  is  becoming  a  very  prominent 
one.  Within  a  week  a  barrel  of  vinegar  was 
ordered  to  be  shipped  to  Florida,  a  cargo  of 
apples  to  Liverpool,  Eng.,  a  number  of  cats 
to  Missouri,  hoisting  gear  to  Georgia,  and 
a  number  of  other  articles  to  other  parts  of 
the  country. — Belfast,  Me.,  Age. 


MAN,  KNOW  THYSELF. 

"The  proper  study  of  mankind  is  man," 
said  Pope,  or  some  one  el.se  who  might  ju.st 
as  well  have  said  it,  and  this  is  true  so  far 
as  regards  our  mortal  frame,  for  a  more 
magnificent  automaton  was  never  created. 
Tlie  combination  of  the  physical  and  spiri- 
tual bodies  is  so  wonderful  a  tiling  that  a 
'mechanic  may  well  view  his  body  will)  admir- 
ation and  with  awe.  Anatomists  who 
have  made  it  a  stud}',  have  most  interesting 
information  to  give  us  concerning  it,  and  in 
so  far  as  the}'  relate  the  bare  facts  revealed 
by  dissection  are  trustworthy.  Some  of  them 
transcend  the  limits,  however,  and  border 
on  romance,  where  there  is  no  need  to  follow 
tliem.  In  the  F/iij.siobjyy  of  Bodily  Exer- 
ci.'ie,  Dr.  Lagiange  touches  among  other 
things  upon  muscular  exercise,  and  from 
this  work  we  learn  much  regarding  our 
bodies  that  is  of  great  value  iu  maintaining 
it  in  a  healthy  condition.  "Sana  mens  in 
corpore  sano,''  says  the  proverb,  which 
means  in  plain  words  "  Sound  mind  in  body 
sound  "  and  there  is  the  truth  in  five  words. 

With  a  sound  body,  work,  mental  or  phy- 
sical, is  a  pleasure.  We  quote  a  passage  or 
two  which  shows  the  author's  drift  and  in- 
tention: 

"  Does  a  man  when  he  makes  a  slight  movement 
comprehend  the  number  of  wheels  or  sj)ringg  lie 
sets  rolling  and  uncoiling?  A  muscle  contracts. 
Then  the  one  near  to  it  works,  then  another  lurther 
removed,  for  they  all  are  associated.  I  move  my 
forearm,  and  the  shoulder,  the  vertebral  column, 
the  thorax,  the  jielvis.  all  help.  '  From  head  to  foot 
all  the  muscles  participate  in  the  most  insignificant 
and  most  localized  work.'  You  cannot  move  with- 
out some  change  of  the  center  of  gravity.  Wlien  I 
give  a  blow  with  my  list,  tlie  arm  does  it  in  part, 
but  so  do  the  legs  and  the  feet.  '  A  well-delivered 
blow  with  the  fist  is  supported  by  the  whole  body.' 
If  this  be  the  cas-e  in  particular  exercises,  we  see 
muscular  effects  produced  in  parts  of  the  body  which 
vie  hardly  expected.  There  is  in  the  planning  of  the 
muscles  something  which  is  not  much  thought 
about.  '  In  each  limb  one-half  of  the  muscles  gen- 
erally have  an  action  diametrically  opposed  to  that 
of  the  other  half.'  Take  the  forearm.  Here 'the 
muscles  of  the  anterior  surface  have  the  fimction  of 
flexing  the  fingers  and  closing  tlie  hand.'  On  the 
other  side  are  the  extensors.  Without  them  the 
hand  could  not  be  opened  again.  These  muscles, 
intended  for  different  purposes,  are  called  antagon- 
istics.  Between  the  two  a  balance  is  brought  about. 
The  one,  then,  regulates  the  other.  Perfection  of 
this  muscular  action  comes  about  by  exercise.  In 
many  movements  it  is  apparently  automatic.  What 
is  called  the  muscular  sense  is  acquired,  and,  having 
it,  wel  know  just  about  what  force  we  must  expend 
in  order  to  accomplish  something.  This  sense  is 
almost  gifted  with  eyes,  for  it  enables  us  to  reach 
and  clutch  objects  the  position  of  which  we  know 
even  if  we  are  blindfolded.  Carried  out  to  its  utmost 
limit,  the  absolute  control  of  the  antagonistic 
muscles  is  the  stock  in  trade  of  the  juggler,  of  the 
balancer.'  " 

We  allude  to  these  subjects  for  the  reason 
that  they  are  part  of  the  lesson  of  life  and  of 
learning  how  to  use  these  self-acting  ma- 
chines we  live  in. 

With  a  knowledge  of  physiology  man  is 
enabled  to  not  only  ward  ofi"  diseases,  but  to 
reach  his  allotted  three  score  and  ten  years, 
through  an  economical  expenditui-e  of  his 
physical  capital. 

It  is  no  wonder  that  engineers  of  the  old 
school  can  turn  from  one  subject  to  another 
with  so  much  versatility  wlien  we  consider 
what  an  education  they  had.  Instead  of 
having  professors  to  fill  them  with  ready 
digested  knowledge,  like  the  young  men  of 
the  present  day,  they  moved  from  one  po- 
sition of  responsibility  to  anothei',  and  their 
intellects  were  hardened  and  invigorated  by 
constant  work.  Every  step  they  look  was 
an  experiment  on  a  working  scale,  and  every 
fact  they  learned  was  impi'inted  on  their 
memories  by  the  toil  and  trouble  it  had 
cost. 

— 

It  appears  that  in  some  English  machine 
shops  the  foreman  occupies  a  sort  of  pulpit 
in  the  center  of  the  room  so  that  he  can  see 
all  that  is  going  on.  This  looks  like  a  queer 
arrangement  to  Americans. 

The  average  price  for  the  last  ten  years 
for  standard  American  type  (eight-wlieeled 
locomotives),  1?  inch  by  24  inch  cylinders, 
I  no  extras,  was  §8,287. 
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ENGLISH  TERMS. 

Quite  at  raiidoia  1  make  up  a  list  of  ar-ti- 
cles  to  which  the  Kii^i;-lish  assigri  names 
diffefin^  from  those  we  use  : 

That  whicli  we  call  a  bowl  is  known  as  a 
basin.  In  Kii^^'land  you  ask  for  a  basin  of 
bread  and  milk. 

That  whicli  is  known  to  us  as  a  pitcher  is 
called  a  jug:. 

A  donkey  is  called  a  moivc;  in  America  a 
nioi<e  is  a  neg-ro. 

What  we  call  crackers  are  called  biscuit. 

What  we  call  shoes  are  known  as  boots, 
and  what  we  call  boots  are  known  as  bluch- 
ers. There  is  one  shoe  (tailed  the  hilo,  be- 
cause it  runs  high  from  the  heel  up  back  of 
the  ang-le  and  is  cut  low  in  front. 

Our  dru.g'gist  is  a  chemist,  many  of  the 
oldei'  practitioners  retaining-  the  old  spelling 
— "ch3'mist." 

What  we  call  ale  is  known  as  bitter  beei-. 

What  is  known  as  bash  we  should  call  a 
stew,  and  what  we  call  a  hash  is  known  as 
a  mince. 

In  England  our  overcoat  b(!comes  a  great 
coat,  our  undershirt  becomes  a  vest,  and 
our  drawers  become  pantaloons. 

What  we  call  sick  the  Englishman  calls 
ill;  .sickness  implies  nausea  and  vomiting. 

They  call  a  street  car  a  tram;  an  elevator 
is  a  lift. 

What  we  call  a  telegram  is  called  a  tele- 
graph; it  will  probably  never  be  determined 
which  of  these  visages  is  the  better.  Our 
postal  card  is  a  post  card  ;  cuffs  become 
wrists. 

That  material  known  to  us  as  canton  flan- 
nel is  called  swan's  down,  and  our  "muslin  " 
is  known  as  "  calico." 

What  we  call  "  stewing"  (culinary  term) 
the  British  call  "simmering;"  our  "lunch" 
'luncheon,"  and  our  "baggage"  be- 


"  luggage. 
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Our  "wheat"  is  called  "corn,"  and  our 
"corn"  is  called  "maize, "or,  sometimes, "In- 
dian corn. 

A  chill  is  called  a  "rigor,"  and  the  erup- 
tion commonly  known  among  us  as  "hives" 
is  known  as  "nettle-rash."  Candy  is  known 
variouslj^  as  "sweets,"  "sweetmeats"  and 
"lolly." 

Writing  to  John  Smith,  your  social  equal, 
you  are  expected  to  address  him  as  John 
Smith,  Es(i.;  if  he  be  your  tailor,  grocer, 
etc.,  you  address  him  as  Mr.  John  Smith. 

The  word  "apt"  is  exceedingly  popular. 
It  is  "apt  to  rain,"  "apt  to  be  muddy,"  a 
man  is  "apt  to  go  down  town,"  a  bank  is 
"apt  to  suspend,"  etc.  Even  the  best  prints 
use  this  word  as  a  synonyme  for  "likely" 
and  "lilce."  Another  barbarism  everywhere 
prevalent  in  the  United  Kingdom  is  the  use  of 
the  adverb  "directly"  foi-  the  conjunction 
"as  soon  as" — e.  g.,  "  directly  he  went  out  I 
shut  the  door."  Charles  Dickens,  who  was 
quite  slovenly  at  times,  seems  to  have  been 
addicted  to  this  indefensible  vice. — Chicago 
News. 


One  curious  fact  is  observable  in  connec- 
tion with  labor  and  capital  at  the  present 
time,  namely,  that  the  leaders  of  labor 
movements  and  the  more  intelligent  of  their 
followers  are  watching  very  closely  the  re- 
ports of  great  companies  and  others  whose 
accounts  are  published  and  dividends  declar- 
ed. The  publicity  and  criticism  of  these 
yearly  or  half-yearly  reports  will,  in  the  end, 
be  advantageous,  because  the  people  will  be 
better  able  to  understand  whether  or  not 
the  state  of  trade  will  warrant  a  rise  in 
wages,  or  justify  an  attempt  to  reduce  the 
working  hours.  Mor ;  light  will  prevent 
mistakes. — Engineering. 

 a^*-  •  

What  has  become  of  the  craze  for  burn- 
ing petroleum  under  steam  boilers?  We  do 
not  hear  anything  about  it  lately.  It  is  in- 
teresting to  note  that  in  building  the  Forth 
Bridge  crude  oil  lamps  were  largely  used. 
A  foreign  journal  says  the  cvxxAe  oil  ^vas 
very  cheap  when  there  was  no  demand  for  it, 
but  as  that  increased  so  did  the  price,  until 
it  was  quadruple  and  hard  to  get  at  all. 
Moral! 


PLUMBAGO  PACKING 

Ekom  the  days  of  Wall ,  engineers  have 
been  accustomed  to  lay  up  Sfiuare  gaskets 
fo!"  packing  rods  and  buckets,  and  liave 
found  such  gaskets,  when  properly  made  of 
good  jute,  wear  a  long  time,  for  both 
water  and  steam.  Not  every  man  can  ia^' 
an  eight  strand  gasket  s(|uare  ;  someiiow  it 
will  get  itself  flat,  and  there  is  no  need  of 
anyone  s|)endiiig  time  to  do  it  now,  for 
machine-made  gaskets  are  better  than  liaiid- 
made.    '^riic  pack-lug  here;  shown  is  an  ex- 
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cellent 
ai'ound 
gines. 
wiiich 


one  for  use 
steam  en- 
No  better — 
can    be  im- 


mediately applied  in 
any  situation  —  was 
ever  made.  The  il- 
lustration shows  a 
round  gasket,  but 
they  are  also  made 
square.  This  pack- 
ing is  made  from  best 
selected  jute,  free 
from  woody  fiber  or 
"  shives,"  and  is  thoroughly  incorporated 
with  tiie  finest  plumbago.  This  not  only 
lessens  the  friction  of  working  rods,  but  ac- 
tually preserves  the  jute  itself, for  plumbago 


is  indestructible  by  heat  and  protects  the 
gasket  from  it,  as  heat  chars  and  soon 
destro3'S  the  elasticity  and  wear  of  the  jute, 
the  plumbago  is  a  direct  benefit  to  it.  A 
special  point  should  be  made  not  to  use  oil 
with  this  packing.  None  is  needed  and  the 
use  of  it  will  only  burn  out  the  jute  sooner. 
The  rod  gets  oil  enough  from  the  sight  feed 
cups,  now  so  generall}^  used.  This  packing 
is  sold  by  Greene,  Tweed  &  Co.,  83  Cham- 
bers street,  N.  Y.,  who  will  send  price  list 
on  application. 

The  construction  of  the  so-called  Under- 
ground Railway  in  London,  was  the  means 
of  solving  a  great  many  problems  which  at 
the  time  presented  much  difhculty.  Ques- 
tions which  are  now  fully  understood,  and 
which  would  be  undertaken  by  contractors 
as  a  mere  matter  of  course,  then  were  of 
very  grave  importance,  and  had  not  only  to 
be  exhaustively  discussed,  but  attacked  with 
great  caution.    It  was  not  then  known  what 
precautions  were  necessary  to  insure  the 
safety  of  valuable  buildings  near  excava- 
tions ;  how  to  timber  cuttings  securely  and 
keep  them  clear  of  water  without  drawing 
the  sand,  from  under  the  foundations  of  ad- 
joining houses  ;"  how  to  undermine  walls, 
and,  if  necessaiy,  to  carr3^  the  railway  un- 
der houses  within  a  few  inches  of  kitchen 
floors  without  pulling  anything  down;  how  to 
drive  tunnels ;   to  divert  sewers  over  and. 
under  the  railways,  to  keep  up  the  numerous 
gas  and  water  mains,  and  to  maintain  the 
road  traffic  when  the  i-ailwa^'  was  being  car- 
ried on  underneath  ;  and  Unally,  how  to  con- 
struct the  covered  way  so  that  buildings  of 
any  height  and  weight  might  be  erected  over 
the  railway  without  risk  of  subsequent  in 
jury  from  settlement  or  vibration.  Such 
questions  as  the  admissible  stress  on  brick 
arches  loaded  on  one  haunch  only,  the  ex- 
tent to  which  expansion  and  contraction  of 
iron  girders  would  alfect  buildings  carried 
by  them,  the  ability  of  made  ground  to  re- 
sist the  lateral  thrust  of  arches,  and  a  mul- 
titude of  similar  problems,  had  to  be  dealt 
with  tentatively  at  first,  and  with  increased 
boldness  as  e.xperience  was  gained.     As  an 
instance  of  the  confidence  wliich  experience 
gives,  we  may  cite  the  following  :  doubts  en- 
tertained by  the  engineei's  as  to  the  be- 
havior of  a  compound  brick  and  iron  struc- 
ture led  to  a  timber  front  being  put  to  the 
Edgware-road  Station,  where  it  rested  on  a 
■19-ft.  span  girder;  yet  in  IS^iT),  wlien  the  ex- 
tension to  Moorgate  was  executed,  no  hesita- 
tion was  felt  in  trusting  an  elaborate  brick 
and  ashlar  face  wall,  weighing  1,300  tons,  to 
a  continuous  girder  135  ft.  in  length. — Engi- 
neering. • 

 •  

Persons  having  No.  T,  Vol.  lu,  will  confer  I 
a  favor  by  sending  it.  1 


ARBITRARY  RULING. 

AppAitENTLV  the  \'esscl  Ou  uei's'  Associa- 
tion of  the  Great  Lakes  are  of  opinion  that 
they  possess  exclusive  privileges,  and  that 
their  mission  on  earth  is  to  meet  in  solemn  con- 
clave and  "fix  prices"  for  tlie  labor  employ- 
ed upon  their-  boats.  If  they  havetliis  right 
it  is  un(|uestionably  in  order  foi-  sliippeis  to 
form  an  association  and  also  regulate,  or 
fix  tli(^  prices  they  will  pay  foi"  ti  ansportation. 
One  is  certainly  as  fair  as  the  other,  and  the 
shippers  should  not  discriminate  either. 
They  should  insist  upon  one  i-ate  for  all 
classes  of  goods.  Fa.st  freight  or  slow, 
perishable  commodities  or  otherwise;  ore  in 
bulk  or  dry  goods  in  cases,  all  should  come 
under  one  rate  and  one  price.  Imagine  the 
howl  the  Lake  Ves.sel  Owners'  Association 
would  set  up  if  the  principal  shippers  in  all 
large  ports  should  unite  and  agree  that  the 
above  programme  would  be  carried  out. 
I'lie  ofllcers  would  rmt  r-est  a  moment  until 
they  had  seen  each  other-,  and  had  ar-r-anged 
a  compr-omise  Yet  this  is  exactly  what  the 
Vessel  Owners'  Association  on  the  Great 
Lakes  has  done  with  r-eference  to  their  lielp. 
Regar  dless  of  exper-ience,  fitness  or  fiualifica- 
tions,  they  have  resolved  to  pay  a  fixed  rate 
of  wages  for  certain  br  anches  of  their  ser- 
vice on  their'  vessels,  and  so  con.scious  wer-e 
they  of  the  injustice  and  uncommer-cial  cliar-- 
acter  of  such  a  r-esolution,  that  they  had  not 
the  mor  al  coui-age  to  answer  a  remonstrance 
01"  petition  from  the  men  employed,  but  ut- 
lei'ly  ignored  it,  as  the  only  cour-se  open  to 
them.  It  is  needless  to  say  this  does  not 
dispose  of  the  matter,  and  the  Vessel  Own- 
ers' A.ssociation  is  only  pirtting  off  the  day 
of  reckoning.  When  American  sailing  men, 
engineers,  captains,  pilots,  wheelmen  and 
deck-ollicers  generally  cannot  get  an  Ameri- 
can living  for  their  families  by  a  har-d  season's 
vvor-k,  thei^e  is  going  to  bean  investigation  in- 
to the  causes  therefor,  and  those  who  have 
been  instrumental  or  active  in  oppi'ession 
will  be  brought  to  an  accounting.  It  is 
worthy  of  note  in  this  matter-  that  the  per- 
sons forming  the  Vessel  Owners*  Associa- 
tion were,  in  man3'  cases,  former-ly  em- 
ployees themselves,  and  when  they  wer-e 
such  protested  vigorously-  against  unjust 
discriminations  in  the  matter  s  of  pay,  but 
since  they  have  acquired  interests  in  vessels 
themselves,  they  see  matter's  in  entirely- 
another  aspect,  and  they  think  all  men  are 
equal  in  this  counti'y,  so  far  as  abilities  are 
concerned. 

The  Vessel  Owners'  Association  is  not 
wise  in  its  generation,  or  fortunate  in  pos- 
sessing sagacious   leaders  and  directors. 
Being  Amer-icans    themselves,   who  have 
r  isen  from  humble  surroundings  to  better 
positions,  they  seem  to  forget  that  they  are 
no  more  than  they  wer'e  before,  that  the  con- 
ditions only  have  changed  for  them,  and 
that  they  should  use  their  early  exper-iences 
with  poverty  and  hardship  to  advance  the 
nterests  of  their  employees,  for  in  doing 
that  they  dir-ectly  benefit  the  Vessel  Owner's' 
Association.    Every  man  Jack  of  the  Vessel 
Owners'  Association  knows  perfectly  well 
that  when  he  was  an  ollicer  in  charge  of  a 
vessel  he  knew  when  he  was  paid  for  his 
wor  k.    When  he  was  he  could  not  do  too 
much  for  the  owner;  when  he  was  not  the 
owner  might  look  out  for  himself.    Do  the 
ofticer-s  of  the  Vessel  Owners'  Association 
think  that  human  nature  has  changed,  and 
that  the  more  the  merr  ar-e  oppi'essed  in  the 
matter  of  wages  the  harder  they  will  work  ? 
They  know  better;  some  of  them  do,  at  any 
rate,  and   these    should    have  pr'otested 
against  the  idiotic  resolution  to  pay  all  men 
alike  for  all  vessels. 

The  Vessel  Owner's'  Association  is  ex- 
ti'emely  unfortunate  in  it«  resolution  to  lump 
all  men  together,  and  it  is  only  building  a 
dam  against  itself.  Sooner  or  later  all 
wrongs  are  i-ectitred,  and  there  will  come  a 
day  when  public  opinion  and  concei'ted 
action  on  the  part  of  the  oppressed  will 
sweep  away  the  Vessel  Owners'  Associa- 
tion into  the  gulf  where  so  many  other  trusts 
have  perished. 
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constant  reference.  Among  its  own  trade  its  circulation  is 
larger  than  that  of  any  other  paper.  The  ciRcnLAXioN  is  ab- 
solutely PAID  IN  ADVANCE  IN  EVERY  INSTANCE. 
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GO  SLOW. 

"Whom  the  g-ods  would  destro3'  they  first 
make  mad,"  said  tlie  Greeks,  and  the  vessel 
owners  of  the  Lakes  seem  to  be  in  some  dan- 
g-er,  if  not  of  the  wratli  of  the  gods,  certain- 
ly of  the  wrath  of  marine  engineers,  whom 
they  oppress  by  onerous  restrictions  and 
arbitrary  action.  This  extract  is  from  the 
Marine  Review,  Cleve\a,nd: 

Do  the  engineers  want  the  twelve-hour  hill  passed 
as  introduced  by  Congressman  Cummings,  or  do 
they  want  four  engineers  on  all  boats  of  1,000  tons 
burthen,  which  is  the  gist  of  a  second  bill,  said  to 
have  been  introduced  by  the  same  man?  This  was 
an  open  question  among  vessel  owners  and  the  engi- 
neers themselves  did  not  seem  able  to  solve  the 
problem.  If  the  national  organization  of  the  M.  E. 
B.  A.  has  thought  legislation  for  four  engineers 
would  escape  the  antagonism,of  the  owners,  they  are 
inistanen,  for  arrangements  are  being  made  to  figlit 
the  proposed  bill  with  more  vigor  than  its  predeces- 
sor. There  are  at  present  on  most  boats  two  engi- 
neers and  a  greaser,  the  aggregate  of  their  salaries 
averaging  from  $233  to  .$3.'50  per  month.  The  aggre- 
gate salaries  of  four  engineers  would  be  at  least  $100 
more  per  month,  and  for  the  whole  season  would 
draw  from  the  owner's  pofkets  $800,000  more  than 
they  have  been  paying.  Will  they  tight  such  an 
outlay  ?  It  was  whispered  that  they  might  not,  that 
four  engineers  would  be  placed  on  each  boat  at  $65 
to  $75  per  month. 

In  an  address  by  National  President  John  H. 
Galwey,  he  says  :  "  Were  we  desirous  of  notoriety 
we  might  inaugurate  a  strike,  stopping  every  vessel 
propelled  by  steam  in  this  country,  but  rather  let  us 
knock  upon  the  doors  of  Congress  so  that  the 
echoes  will  resound  from  one  end  to  the  continent 
to  the  other." 

Speaking  of  the  twelve-hour  bill,  a  well-known 
engineer  said  :  "  We  do  not  favor  it  entirely  but  it 
will  bring  about  the  desired  results.  Do  you  think 
we  would  desert  our  watch  in  time  of  need  if  it  ran 
twenty-four  hours  over  time?" 

The  captains  have  taken  a  decided  stand  on  the 
side  of  the  owners  and  claim  that  they  believe  the 
engineers  are  honorable  and  will  do  the  right  thing 
when  necessary,  in  case  of  this  bill  passing,  but  they 
also  saj  that  it  places  a  temptation  in  the  way  of  an 
engineer  who  is  compelled  to  work  over  time  to  use 
the  violation  of  law  as  a  leverage  for  revenge. 

Let  us  see  what  remuneration  lake  engi- 
neers receive  for  their  season's  work,  which 
is  not  over  six  months  in  the  year.  At  $75 
per  month  it  amounts  to  $450.  Upon  this 
magnificent  stipend,  American  engineers 
are  expected  to  bring  up  families  and  main- 
tain a  respectable  position  in  the  community. 
It  is  simply  outrageous.  The  amount  is  less 
than  brute  force — in  the  shape  of  a  poUceman 
or  a  car  driver  in  this  city  receives  for  his 
work  for  the  same  period — or  for  equal  hours 
of  labor  ;  yet  an  engineer,  a  skilled  laborer 
who  cannot  be  replaced  in  a  moment,  is 
asked  to  work  for  this  paltry  pittance! 
Lake  vessel  property  must  be  a  poor  invest- 
ment for  the  owners  of  it  when  they  cannot 
afford  to  pay  American  engineersi  living 
wages.  But,  says  some  one,  $450  for  six 
months  is  at  the  rate  of  $900  per  year,  and 
engineers  have  their  time  in  which  they  can 
engage  in  other  pursuits,  work  in  the  shop, 
or  elsewhere.  This  is  no  rejoinder;  jobs 
are  not  waiting  for  engineers  when  they 
come  asliore  in  tlie  fall.  And  as  for  the  shop, 
here  and  there  a  man  may  get  a  job  in  one, 
but  the  majority  have  to  depend  on  good  for- 
tune to  find  a  billet.  Our  contemporary. 
The  Marine  Revietv,  says  that  $800,000 
more  would  have  to  come  out  of  the  pockets 
of  the  owners  if  more  lielp  is  had  in  the  en- 
gine room.  We  do  not  know  how  correct 
its  figures  are,  or  whence  it  derives  its  data 
to  make  them  from,  but  the  estimate  is  evi- 
dently^ a  wild  one,  made  wholly  in  the  inter- 
ests of  the  Vessel  Owners' Association.  It 
involves  the  assertion  that  there  are  1 0,000 
marine  engineers  emploj-ed  on  the  Lakes, 
when  there  are  not  one-tenth  or  one-twentieth 
of  that  number  who  i-eceive  $75  per  month 
So  the  owners  would  not  be  out  of  pocket 
$800,000  in  a  season;  as  a  matter  of  fact 
they  would  not  be  out  of  pocket  at  all,  for 
they  would  get  any  increase  of  wages  they 
might  be  compelled  to  pay,  out  of  shippers, 
or  they  could  easily  pay  it,  as  they  should, 
out  of  their  own  pockets,  and  stili  make  a 
great  deal  more  than  it  is  necessary  for  any 
one  to  make  out  of  a  business  venture. 

Now  this  sets  forth  the  situation  in  plain 
terms.  Engineers  want  nothing  but  their 
rights,  and  these  they  are  determined  to 


have.  Apparently'  the  vessel  owners  feel 
that  engineers  have  no  rights  whicli  they 
are  bound  to  respect,  but  a  stoppage  of  their 
vessels  for  a  week  in  port  would  speedily 
convince  them  of  their  error.  Marine  engi- 
neers are  a  con.servative  class  of  men.  Thej"- 
dislike  to  up«et  and  overturn,  not  only  for 
their  own  sakes,  but  for  the  credit  of  their 
order.  They  do  not  care  to  be  maligned,  mis- 
construed, and  lied  about  in  the  daily  press, 
as  they  would  be  if  they  exerted  the  power 
they  possess,  but  do  not  try  tiiem  too  far. 
Do  not  expect  that  marine  engineers  will  con- 
.sent  to,  or  submit  quietly'  to  any  sort  of 
noiisen.se  or  juggling  with  "  bills,"  for  they 
will  not.  The  time  has  gone  by  in  tliis  coun- 
try, when  workingmen  of  any  calling  can 
be  imposed  upon,  for  tiiey  know  their^strength 
and  their  rights,  "  and  knowing,  dare 
maintain  them." 

STEAM  USERS*  AS  ENGINEERS. 

It  is  with  a  great  deal  of  surprise  that  we 
find  a  paper  called  The  Safetij  Valve  pub- 
lished in  this  city  in  the  interest  of,  and 
distributed  by,  a  New  York  boiler  insurance 
company  printing  such  an  article  as  tlie 
one  we  quote  from.    To  wit: 

'  It  is  the  constant  complaint  of  steam  users  who 
are  not  specifically  informed  concerning  the  engine- 
room  that  they  find  their  engines  and  boilers  are 
misused,  yet  are  unable  to  discover  the  cause.  The 
only  part  of  the  engine-room  that  they  are  able  to 
keep  a  lookout  on  is  that  pertaining  to  the  use  of 
fuel;  their  coal  bills  tell  them  of  that.  They  know 
if  their  present  engineer  uses  as  much  coal  or  more 
than  the  man  who  preceded  him,  but  they  find  after 
their  engines  and  boilers  have  been  used  for  a  cer- 
tain time  that  they  need  renewal  of  parts,  while  a 
competitor,  perhaps,  using  the  same  type  of  boiler 
and  engine,  has  no  such  trouble. 

On  another  page  of  this  issue  of  Tlie  Safely  Valve 
the  peculiar  position  of  the  steam-user  in  this  regard 
will  be  found  set  forth,  and  it  was  with  a  view  of 
informing  our  steam-using  patrons  that  a  represent- 
ative of  this  journal  recently  called  upon  an  exper- 
ienced engine  inspector,  who,  though  too  mod*  st  to 
permit  the  use  of  his  name,  we  have  no  hesitation 
in  spying,  is  certainly  one  of  the  most  skillful  and, 
perhaps,  altogether  the  best  informed  man  in  his 
vocation  that  is  to  be  found  in  these  parts.  Here  is 
what  he  said: 

Question.  How  may  an  employer,  without  ai  y 
specific  knowledge,  examine  his  engines  and  boilei>? 

Answer.  "  First  the  owner  should  observe  whetli- 
er  the  engines  and  boilers  are  clean  or  not.  He 
should  see  if  the  safety  valves  work  freely,  if  the 
flues  are  clean.  If  thejiiies  are  choked  it  ivill  increase 
his  fuel  hill  15  or  20  per  cent.  The  engineer  should 
see  that  everything  is  clean,  as  stated  above;  that 
the  engine  is  not  thumping  ;  also  the  boilers  should 
be  kept  clean  both  internally  and  externally,  as  in 
the  accumulation  of  dirt  and  scale  in  the  boiler  there 
is  a  great  loss  of  heat.  The  dirt  or  scale  being  be- 
tween the  water  and  heat,  the  loss  is  all  the  way 
from  15  to  25  per  cent. 

The  owner  should  also  assist  the  engineer  by  giv- 
ing him  an  indicator  to  ascertain  whether  the  en- 
gine is  working  economically  or  not,  and  a  card 
should  be  taken  every  day.  The  coal  should  be 
weighed,  also  the  water  and  the  ashes,  to  know  the 
loss  or  gain  daily. 

Q,  How  will  the  owner  know  if  the  engine  is 
working  well  or  not? 

A.  Upon  looking  into  the  engine  room  if  there  are 
any  loose  parts  he  will  observe  it,  and  also  the 
thumping  of  the  engine  on  the  center. 

Q.    How  is  he  to  know  if  the  parts  are  clean  ? 

A.  He  will  see  that  the  parts  are  well  polished 
and  the  brass  work  glittering.  He  will  note  upon 
entering  the  engine-room  whether  or  not  this  has 
been  attended  to. 

Q.  How  is  he  to  know  whetlier  or  not  the  tire  is 
properly  attended  to? 

A.  By  looking  into  the  furnace  to  see  if  the  fire  is 
level  and  then  into  the  ash-jnt  to  see  if  tliere  is  a 
bright  and  clear  light.  If  the  condition  diifers 
from  that,  the  engineer  is  a  careless  man.  At  all 
times  the  fires  should  be  level  and  the  ash-pit  have  a 
clear  bright  light. 

Q.  How  should  he  ascertain  if  more  power  is 
generated  than  the  necessities  of  his  mill  or  shop 
call  for  ? 

A.  If  there  is  more  steam  made  than  is  required 
and  the  safety-valve  is  set  at  a  certain  pressure,  the 
excessive  steam  will  be  let  off  at  the  safety  valve, 
which  is  a  great  loss.  In  trying  the  safety  valve  it 
should  only  be  opened  for  an  instant  to  see  that  the 
parts  are  clear  and  not  to  be  allowed  to  blow  off  a 
great  quantity  of  steam,  etc.,  etc. 

It  seems  necessary  to  inform  our  con- 
temporary that  it  is  the  slieerest  nonsense  to 
talk  about  making  engineers  out  of  steam 
users,  or  to  suppose  that  looking  in  an 
engine  room  to  discover  "  loose  parts  " — 
whatever  these  may  be — would  result  in 
I  saving  money.  What  is  meant  by  loose 
parts  ?   One  end  of  the  connectiDg  I'od  flying 
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tlirous'li  the  aif  ?  How  is  an  owner  to  ob- 
serve "the  thumping;'  of  the  en^^ine  on  the 
center  ?" 

The  proposition  our  contemporary  makes 
is  preposterous,  and  its  remai-ks  show 
that  it  has  no  conception  of  tlie  duties  of  an 
engineer,  or  his  i-espoiisibilities.  No  engineer 
worthy  of  the  name  would  stay  in  a  place 
where  the  owner  was  observing  loose  parts, 
or  thumping  on  the  center,  to  say  nothfng 
of  pottering  with  every  gauge  cock  and 
playing  with  the  safety  valve.  8uch  a 
course  on  the  part  of  the  owner  would  be 
pri ma  facie  evidence  that  the  engineer  was 
not  trustworthy,  and  the  sooner- he  got  out 
the  better.  No  engineer  could  be  trust 
worthy  in  such  a  situation,  for  he  would 
naturally  expect  that  if  the  owner'  was  con- 
stantly fooling  with  the  {)lant  that  he— the 
owner — was  the  responsible  man  and  not  the 
engineer,  in  case  an  "accident"  happened. 

Why  is  it  that  the  general  public  imagine 
that  an  engineer  is  a  man  who  merely  keeps 
water  in  a  boiler  and  has  no  loose  paints  fly- 
ing around  the  engine  room,  and  does  the 
best  he  can  to  prevent  thumps  on  the  center? 
Engineering  is  just  as  much  a  profession  as 
the  science  of  medicine  or  the  practice  of 
law.  No  one  woidd  call  a  man  a  doctor  be- 
cause he  knew  that  a  furred  tongue  was  a 
sign  of  a  disordered  stomach,  yet  so-called 
trade  papers  pretend  that  steam  users  can 
pick  up  the  profession  intelligent  men  sp(;nd 
their  lives  at,  b^'  a  few  written  instructions. 
Steam  users  can  make  moi'e  money  in  the 
counting  room  than  in  the  engine  room,  and 
nine- tenths  of  them  know  this  so  well  that 
the^'  never  veriture  into  it — to  obsei've 
"  loose  parts." 

 »  -♦-  •  

THE  MINISTRATIONS  OF  FRIENDS. 

Friends  far  and  near,  from  tlie  inland 
seas  of  the  Northwest,  from  the  sunny  8outh, 
and  from  the  middle  states,  from  all  over, 
in  fact,  have  again  laid  us  undei'  obligation 
by  their  kind  letters  of  sympntliy  for  our 
bereavement.  We  do  not  wish  them  to  feel 
that  we  read  theii"  tokens  of  good  will  and 
esteem  stolidly,  and  as  matters  of  course; 
far  from  it.  Everv  one  of  them  is  a  mes- 
sage from  kind  hearts,  from  brothers  of 
the  great  family  of  Man,  and  we  receive 
them  as  such,  not  at  all  as  civil,  conven- 
tional expressions  proper  to  the  occasion 
These  letters  might  have  been  written  bv 
kindred,  so  friendl3'  are  their  suggestions 
and  so  solicitous  are  they  for  our  individual 
welfare.  Many  of  them  express  the  hope 
that  we  will  not  be  ut  terly  cast  down,  or  so 
much  so  as  to  be  unable  to  stand  b^^  for  the 
cause  of  American  engineers.  So  long  as  the 
Almighty  wills,  so  long  we  shall  stand 
to  the  fore;  always  on  duty,  doing  whatever 
we  can  find  to  do  "  with  all  our  soul,  and 
with  all  our  strength."  In  the  ordinary-  ex- 
pectation of  life  there  are  twenty  j'ears  al- 
lotted to  us  3'et,  and  a  great  deal  can  be 
done  in  twenty  3'ears 

May  we  live  to  see  the  day  when  Ameri- 
can engineer's  shall  r^eceive  the  fullest  rec- 
ognition of  their  mei'its. 

cosm'ic^dust. 

It  is  a  cui'ious  fact  that  per.sons  who 
chance  upon  subterranean  caves  which  have 
been  a  long  time  sec  luded  fi'om  any  com- 
munication with  Ihe  outer'  world,  find  the 
llooi's  of  them  cover-ed  with  impalpable  dust 
many  inches  in  depth.  The  feet  sink  into  it 
as  into  water  almost,  so  line  is  it.  Whence 
comes  this  dust?  Tire  winds  have  not  caught 
it  up  from  the  bosom  of  the  earth  and  deposit- 
ed it  again.  It  has  not  sifted  thr-ough  cr'an- 
nies  or  chinks  fr-om  the  outer  world,  for'  this 
same  dust  is  found  in  sar-cophagi — tombs 
which  have  been  shut  for  ages  on  ages. 
It  is  found  in  the  interior  of  excavations, 
which  are  sealed  hermetically  from  any  con- 
nection with  the  woi'ld  of  nature.  Tiiis  dust 
is  the  detritus  of  the  globe,  the  waste  of  the 
universe,  which  is  for-ever  consumirrg,  for-- 
ever  being  i-enewed.  It  is  the  slow  combus- 
tion of  the  visible  earth.  Cosmic  dust  is  the 
ash  of  it. 


FAMOUS  AMERICAN  ENGINEERS,  No.  8. 

I)i<:  VohsoN  Wooj). 
De  VoLSoN  Wood  was  boi-n  in  Smyi'iia, 
New  Yor  k,  in  18:]'>.  His  parents  being  fai'm- 
er'S  in  humble  cir'cunrstaiices,  he  was  given 
only  a  common  school  education,  but  tliey 
gave  him  much  leisui'e,  which  he  diligenth 
improved  by  study.  He  early  developed  a 
fondness  for  mathematics,  and  one  of  liis 
neighbors  I'emar'ked  that  "  the  st^ones  about 
the  fai  rn  bore  records  of  his  mathematical 
woi-k." 

At  the  age  of  seventeen  he  taught  a  dis- 
trict school,  receiving  ten  dollar's  a  month, 
doing'  the  Janitor  wor-k  of  the  sclioolhouse, 
and  "  boar'ding  ar'ound."  After  teaching 
for  three  wirrter's  in  his  native  town,  working 
summer's  on  the  farm,  he  enter'ed  the  State 
Nor'inal  school  at  Albany,  wher'c  he  gr-adu- 
ated  before  he  was  twenty-one,  arrd  was 
made  an  assistant  in  mathematics  in  the 
sameschool,  after  teaching  one  year  in  Ulster 
county.  After  remaining  a  3'ear  and  a  half 
heattended  theRenseleaer  Polj'technic school 
at  Ti'oy,  when  he  gr-aduated  in  1857.  Dur- 
ing the  same  year  lie  started  on  a  westward 
trip,  visiting  schools  and  places  of  irrterest, 
reaching,  aftei'  a  tiirie,  the  University  of 
Michigan  at  Ann  Ar  bor,  when,  after  a  short 
conversatioir  witli  the  pi'csident  of  the  insti- 
tution, he  engaged  to  teach  the  classes  in 


civil  engineering  for  a  few  days,  or  imtil  the 
recently  appointed  professor  should  re- 
port for  duty.  It  so  happened  that 
De  Volson  Wood,  wandering  aimlessly  to 
air  unknown  destinatioir,  looking  for  some- 
thing to  "turn  up,"  in  less  than  an  hour 
after  he  called  at  the  Univei^sity,  began  la- 
bors, which  were  supposed  to  be  temporar-y, 
but  which,  in  fact,  continued  for  fifteen 
years,  the  other  professor  never'  appear-ing. 
be  Volsoir  Wood  was  popular'  fi'om  the 
first.  He  or-ganized  the  department  of  civil 
engineering,  and  he  and  it  grew  in  favor 
with  the  University  so  long  as  he  I'emained. 

In  1S7'3  he  was  called  to  the  chair  of 
mathematics  and  mechanics  in  Stevens'  In- 
stitute of  Technology,  which  he  filled  for 
thirteen  year's,  when  in  1SS5  he  was  pro- 
moted to  the  chair  of  Engineering  in  the 
same  institution,  which  position  Prof.  Wood 
now  holds. 

As  a  writer  arrd  author'  he  is  well  known. 
He  began  to  wi'ite  for  the  press  wheir  he 
in  the  Normal  school.  At  that  time  he  de- 
veloped a  system  of  Alligation  which  was 
published  in  the  New  York  Teacher,  and  for 
which  he  was  awarded  one  of  the  pr'izes 
offer'cd  by  that  journal  This  system  has 
become  historic  and  has  beeir  adopted  by 
all  riroder-rr  writers  ti'eatingof  this  subject. 
About  that  time  Prof.  Wood  computeii  an 
eclipse  of  the  sun,  which  was  observed  at 
the  Normal  building  with  such  insti'umeuts 


as  were  at  their  command,  Sirrce  then  he 
has  published  sevcial  textbooks  of  a  math- 
ematical character,  wliich  ar  e  well  known  iir 
the  technical  schools  of  this  and  other  coun- 
tries, and  prepared  more  than  an  Irundj-ed 
articles  foi'  papei-s,  journals  and  encyclo- 
pedias. 

Among  Pi'ofe.ssor  Wood's  engrineering 
wor  ks  ar  e:  The  desigir  of  an  or  e  dock  er-ected 
at  Mai'(|uette,  Mich.;  a  pr'eliminaiy  survey 
of  a  par  t  of  the  Toledo,  Ann  Arbor  and 
.Voi  ther'n  R  K.;  he  was  arr  engineer-  at  the 
Milwaukee  Irorr  Wor  ks  foi  a  slioi-t  time,  arrd 
the  irrventoi-  and  manufactui-er- of  a  steam 
r'ock-drill,  besides  constr'uctor  of  .sevei-al 
other- machines.  In  the  early  wor  k  on  the 
rock-dr  ill,  Pr-of(!Ssor-  Robiri.soir,  irow  of  the 
University  of  Ohio,  was  a.s.soeiat<?d  with  him. 

(^f  Pr-ofessor-  Woods'  speculative  wr-itirrgs 
are  ar-ticles  on  "  The  Prohuhle  Teuiperalure 
of  the  Sun's  Surface,"  and  "  The  Proper- 
ties of  the  Luininiferous  Aetlier."  The 
foi-mer  was  published  irr  Van  Nostr-and's 
EtKjinee.riruf  Muciazine,  and  attracted  the 
special  attention  of  the  lat^*  Captain  PZricsson; 
the  latter-,  in  the  London  Philosophical 
Mu(jazine,  and  was  received  with  favor  by 
sever  al  eminent  scientists. 

Prof.  Wood  has  been  a  member  of  the 
A  iiiericaii.  Societij  of  Ciril  Knf/i nee rs,  a.U(i 
is  a  Felloio  in  the  A)iierican  Society  for  the 
Advancement  of  Science,  corresponding 
member  of  the  Societij  of  ArcJatects  and  of 
tiie  American  Societij  of  Mectianicul  Enqi- 
neers,  of  which  he  is  now  a  Vice-Pi-esident. 
The  Univer-sity  of  ^licliigan  corrferred  upotr 
him  the  degr  ee  of  Master  of  Science,  in  Ks.09, 
and  Harrrilton  College  the  degree  of  Master 
of  Arts  the  same  year. 

Doubtless  his  rrrost  valuable  service  to  the 
world  has  been  that  of  an  educator.  From 
the  age  of  .seventeen  to  the  present  time  he 
has  taught  mor  e  or  less  every  year.  When 
attending  school  he  taught  as  a  means  of 
support.  He  has  a  happy  combination  of 
(jualities  which  liave  made  him  errrinently 
successful  as  an  instructor-.  A  hard  student 
himself,  he  insists  upon  labor  on  the  part  of 
his  pupils.  He  seeks  to  interest  tiie  pupil 
in  the  subject  of  study.  His  standar  d  is  not 
■'marks"  but  "knowledge. He  inspir'es  ihe 
students  with  confidence,  and  impartiality 
and  justice  reigns.  Some  of  his  pu|)rls  occupv 
l)rofessor''s  chairs,  wher-e  they  have  car-ried 
with  them  his enthusiasirr  iir  the  class-room. 
His  for'ty  A-ear-s  as  an  instructor-  and  his 
numerous  writings  have  made  an  impi-e;-s 
upon  the  technical  educiition  of  the  age  that 
will  be  lasting. 

 •  ♦  • 

THE  BOSTON  TIDE  MOTOR. 

The  latest  at  tempt  to  gel  .something  for 
notliing  is  a  tide  motor-,  .so  called,  which  is 
now  being  written  up  by  the  daily  paper  en- 
gineer. One,  Allan  Ei-ic,  a  writer  of  this 
class  rn  the  Industrial  Journal,  says  : 

"  The  tide  motor  referred  to  is  a  sinipli-  yet  ingen- 
ious device.  It  consists  of  a  float  or  scow,  anchored 
by  cables.  The.'ie  cal)les  are  wound  around  shafts, 
whicli  project  from  tlie  sides  of  tlie  float  or  scow. 
Tlie  upper  and  lower  ends  of  tlie  cable  are  made  fa^t 
and  are  of  e.juHl  length.  The  float  is  sunken  until  it 
dr  aws,  say  lour  teet  of  water,  that  is,  two  feet  more 
than  if  allowed  to  float  w  itliout  anchorage.  Being 
thus  under  restraint,  any  movement  of  the  float,  up 
or  down,  will  cause  a  revolution  of  the  shaft  to 
which  the  cable  is  attached.  However  slight  this 
revolution,  it  is  an  easj-  matter  to  arrange  a  series  of 
gears  and  pulleys,  by  which  increased  movement 
can  l)e  obtained.  Thus  the  shaft  turned  by  the  force 
of  the  tide,  (which  is  enormous  and  irresistible) 
works  upon  the  series  of  gear  in  very  much  the 
same  way  as  the  main-spring  works  upon  the  gear 
of  a  watch.  The  power  is  mighty.  This  increa>ed 
motion,  concentrated  upon  a  central  shaft,  fltted 
with  a  series  of  speed  wheels,  will  naturally  be  the 
power  used  to  drive  dynamos,"  etc.,  etc. 

It  may  irrterest  Mr.  Allan  Eric  to  know 
that  a  coirrmercial  horse-power  is  16+  tons 
i-aised  or  lowered  one  foot  in  sixty  seconds. 
As  the  tide  in  Boston  harbor  takes  four 
hour  s  mor-e  or  less  to  rise  ten  feet,  he  cau 
amuse  himself  by  calculating  the  dimensions 
of  float  to  give  out  100  h.p.  only. 

"  Give  me  the  man  who  sings  at  his 
wor  k,"  says  a  writer.  He  can  have  him. 
Also  the  man  who  whistles  at  bis  woi-k. 
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*  THE  ORIGIN  OF   THE  PHONOGRAPH. 

By  Edward  H.  Johnson. 
When  Professor  Bell  brought  out  the 
magneto  telephone  with  which  you  are  fa- 
miliar, Edison  conceived  the  idea  of  ampli- 
fying the  voice  of  the  telephone,  so  to  speak, 
by  producing  a  transmitting  apparatus 
which  would  generate  a  much  stronger  cur- 
rent than  Bell's  instrument  did;  and  by 
operating  upon  Bell's  instrument  as  a  re- 
ceiver, produce  a  more  audible  vocalization, 
and  render  the  instrument  of  wider  com- 
mercial value.  Those  experiments  ulti- 
mately led  to  the  carbon  telephone  trans- 
mitter now  universally  used  throughout 
the  world;  and  it  was  in  the  course  of  his 
experiments  with  that  instrument  that  he 
conceived  the  idea  of  the  phonograph.  It 
did  not  dawn  upon  his  mind,  or,  for  that 
matter,  upon  the  mind  of  any  of  us  associ- 
ated with  him  at  the  time,  just  what  he  had 
done,  that  is,  produced  a  talking  machine. 
He  remarked  to  me  one  evening  when  press- 
ing his  finger  lightly  against  the  diaphragm 
of  the  telephonic  instrument,  and  feeling 
those  vibrations,  "If  I  was  to  put  a  needle  in 
the  center  of  that  diaphragm  and  make  a 
point  there,  an  indenting  point  like  the  point 
on  the  old-time  Morse  telegraph  register, 
then  draw  a  slip  of  paper  underneath  that 
needle,  the  vibrations  of  that  diaphragm 
would  be  accurately  recorded  on  that  pa- 
per." Being  an  old  telegraph  operator  my- 
self, I  immediatel}'  saw  the  foi'ce  of  that 
apparently  not  very  sage  remark,  and  I  said, 
"  Certainly  it  will,  but  what  of  that  ? " 
"Well,"  he  said,  "If  we  take  that  paper  and 
start  fresh  with  it,  and  draw  it  undgr  the 
point  of  that  needle  or  diaphragm,  put  a 
slight  tension  on  the  needle  and  pull  the 
needle,  it  will  follow  the  ins  and  outs  of  these 
indentations,  that  naturally  would  be  in  the 
diaphragm,  precisely  as  it  did  move  when  it 
made  the  original  indentations." 

I  said,  "  That  is  true,  but  what  of  that? " 

"  Well,  only  this  ;  that  would  be  a  tele- 
phone repeater.  Of  course,  if  I  speak  in 
the  telephone,  and  that  produces  a  vibration 
on  the  receiving  telephone's  diaphragm, 
that  receiving  instrument  is  made  to  record 
those  indentations  on  that  piece  of  paper, 
and  that  paper  is  afterwards  drawn  under 
that  needle,  that  diaphragm  re- vibrated, 
without  the  action  of  the  human  voice.  I 
have  only  to  make  that  second  diaphragm 
and  her  transmitter,  and  I  will  carry  my 
message  on  again  to  another  station.  Thus, 
instead  of  telephoning  within  the  limit  of  the 
capacity  of  a  single  instrument,  I  will  tele- 
phone to  those  limits,  and  then  automati- 
cally repeat  the  speech  over  another  circuit, 
to  the  limits  of  the  second  circuit.  In  other 
words,  3^ou  will  make  a  telephone  repeater 
that  will  be  the  exact  counterpart  of  the 
telegraphic  repeater,  so  well  known  in  gen- 
eral use." 

I  said,  "  It  looks  feasible  ;  it  looks  practic- 
able." 

That  was  the  end  of  it  for  the  time  being. 
Neither  one  of  us  thought  any  more  about 
it  for  a  long  time.  I  was  in  somewhat 
straightened  circumstances,  at  the  time,  as 
we  all  were,  owing  to  the  fact  that  we  had 
spent  some  six  years  in  developing  a  system 
of  electric  automatic  telegraph,  which  we 
sold  to  our  friend  Mr.  Gould,  who  was  sev- 
eral years  paying  for  it,  and  has  not  yet  set- 
tled up  entirely.  The  situation  was,  that 
■we  had  to  look  around  and  see  what  we 
could  do  to  earn  our  bread  and  butter.  Mr. 
Edison  has  since  found  a  way  of  earning 
his.  I  had  to  strike  out  in  some  new  direc- 
tion ;  and  it  occurred  to  me  it  would  be  a 
very  good  idea  to  go  around  to  the  leading 
watering  places,  it  then  being  summer  time, 
and  exhibit  Edison's  telephone  and  appar- 
atus, and  make  a  little  money  that  way. 

I  did  it  b^^  having  m.y  singers  stationed  in 
the  Western  Union  Telegraph  building  in 
New  York,  having  my  receiving  apparatus 

*Abstract  of  address  delivered  before  the  National  Electric 
Jjight  Assc  ciatioi),  at  Kansas  City,  Mo.,  Feb.  1890, 


in  a  house  like  this  at  Saratoga,  Buffalo,  or 
Rochester,  four  or  five  hundred  miles  distant 
from  New  York,  and  reproducing  the  voices 
of  these  singers  to  my  audience  at  those  dis- 
tant points.  It  was  very  successful.  A  great 
interest  was  being  aroused  in  the  subject 
just  at  that  time. 

In  the  course  of  one  of  my  improvised 
talks,  it  occurred  to  me  it  would  be  a  good 
idea  to  tell  my  audience  about  Edison's  tele- 
phone repeater,  at  Buffalo,  which  I  did.  My 
audience  seemed  to  have  a  much  clearer  ap- 
preciation of  the  value  of  the  invention  than 
we  had  ourselves.  They  gave  me  such  a 
cheer  as  I  have  seldom  heard.  I  did  not  com- 
prehend the  importance  of  the  device  at  the 
time;  but  the  next  morning  the  Buffalo  paper 
announced  in  glaring  headlines;  '-A  Great 
Discovery;  A  Talking  Machine  by  Professor 
Edison.  Mr.  Edison's  Wonderful  Instru- 
ment will  Produce  Articulate  Speech  with  all 
the  Perfection  of  the  Human  Voice." 

I  realized  for  the  first  time  that  Edison 
had,  as  a  matter  of  fact,  invented  a  talking 
machine.  The  immediate  importance  to 
me  was  that  this  created  a  sensation,  and  I 
had  very  large  audiences  in  all  my  enter- 
tainments thereafter.  Realizing  that,  and 
having  had  sufficient  experience  by  this 
time  to  profit  by  such  things,  I  made  a  spec- 
ial point  of  this  feature  in  my  next  entertain- 
ment, which  was  at  Rochester,  and  I  had 
a  crowded  house;  one  that  did  my  heart 
good — and  my  pocket,  too.  There  was  a 
most  magnificent  enthusiasm.  That  satis- 
fied me  that  1  had  better  go  home,  and 
assist  in  prepaxing  this  instrument.  I  knew 
from  my  own  experience  in  the  matter  that 
it  was  a  comparatively  simple  thing  to  do, 
so  I  canceled  thirteen  engagements  ahead, 
and  went  back  home  with  these  newspaper 
clippings.  I  went  straight  down  to  the 
laboratory,  which  was  then  at  Newark,  and 
said, 

"Mr.  Edison,  look  here.  See  the  trouble 
you  have  got  me  into."  He  read  these  fig- 
ures over  and  said,  "  That  is  so  ;  they  are 
right.  That  is  what  it  is,  a  talking  ma- 
chine."  I  said, 

"Can  you  make  it?"  He  said,  "Of 
course." 

"  Have  you  got  any  mone}'  ?  "  I  said, 
"  Yes,  I  have  a  little,"  and  I  had — a  little. 
He  said,  "  Go  to  New  York  and  get  me 
three  feet  of  Stubbs'  steel  an  inch  and  a  half 
in  diameter,  and  a  piece  of  brass  pipe  four 
inches  in  diameter,  six  or  eight  inches  long, 
and  bring  it  down  here,  and  we  will  make 
it." 

I  got  the  material,  took  it  back  and  w^ent 
to  work.  Within  twenty- four  hours  we  had 
a  little  revolving  cylinder,  turned  with  a 
crank,  and  a  simple  diaphragm  needle, 
wrapped  a  sheet  of  tin-foil  around  the 
C3^1inder,  and  gave  it  the  original  phono- 
graphic sentence,  "Mary  had  a  little  lamb." 

Then  we  set  it  back,  to  see  what  the  in- 
strument was  going  to  do  about  it.  It  came 
out  to  our  entire  satisfaction.  Not  as  clear 
as  it  does  to-day,  but  it  was  "  Mary  had  a 
little  lamb,"  sure  enough.  That  was  the 
original  phonograph,  and  the  starting  point 
of  an  invention,  which  is,  to  my  mind,  the 
greatest  thing  Edison  ever  did. 

A  GOOD  deal  of  absurdity  is  being  devel- 
oped in  regard  to  the  unit  by  which  power 
is  measured — the  horse-power.  Some  writ- 
ei'S  gravely  argue  that,  as  a  horse  cannot 
for  any  considerable  time  exercise  power 
capable  of  raising  33,000  pounds  one  foot 
high  in  one  minute  of  time,  we  have  a  false 
standard.  What  difference  it  makes,  except 
to  the  owner  of  the  horse,  whether  he  can  or 
can  not  do  this  work, is  one  of  the  things  that 
no  one  can  find  out.  Horse-power  is  a  unit 
that  everyone  understands,  and  horses  may 
work  all  sides  of  it  without  alarming  conse- 
quences. Better  let  it  rest. — American 
Machinist. 

Persons  having  No.  T  Vol.  10,  "Engines  of 
the  '  Louisiana'  "  in  it,  will  greatly  oblige  by 
sending  it  to  us  if  not  needed.  That  issue  is 
out  of  print  with  us. 


STRAIGHTENING  CHIMNEY  SHAFTS. 

The  deviation  of  a  chimney  shaft  from 
the  vertical  is  often  to  be  traced  to  the  set- 
tlement or  giving  way  of  the  foundation  in 
consequence  of  too  great  a  load  being  placed 
upon  it.  In  some  cases  it  is  due  to  the  rapid 
rate  at  which  the  chimney  has  been  built, 
whereb.y  the  mortar  in  the  joints  is  unable  to 
carry  the  superincumbent  weight;  or  the 
chimney  may  have  been  canted  from  the 
vertical  hy  the  force  of  the  wind  whilst  the 
mortar  is  still  soft  and  yielding.  There  are 
also  cases  recorded  in  which  one  side  of  a 
chimney  was  exposed  to  a  continuous  period 
of  wet  weather,  which  kept  the  mortar  soft 
and  allowed  the  shaft  to  settle  on  one  side. 

The  work  of  straightening  a  shaft  is  a 
work  of  considerable  difficulty,  besides  en- 
tailing serious  ri.sks;  in  fact,  it  must  be 
looked  upon  as  a  bold  piece  of  engineering, 
and  one  in  which  the  utmost  caution  should 
be  used.  All  the  conditions  under  which  the 
chimney  was  built  should  be  known  before 
any  work  of  this  character  is  undertaken; 
and  it  will  often  be  found  advisable  rather  to 
rebuild  a  shaft  than  to  attempt  to  straighten 
it.  Under  no  circumstances  should  an  at- 
tempt be  made  to  restore  the  structure  to 
the  vertical  position,  by  sawing  out  the 
joints,  or  removing  courses  of  brickwork — 
i.e.,  "cutting  back,"  as  it  is  technically 
called — unless  the  shell  of  the  stalk  is  built 
solid  as  a  whole,  in  one  material,  and  is  ab- 
solutely homogeneous,  the  binckwork  or  ma- 
sonry being  of  the  highest  character 
throughout.  Many  existing  brick  chimneys 
have  been  successfully  cut  back  in  the  hands 
of  skillful  and  cautious  men;  but,  on  the 
other  hand,  many  have  received  fatal  cuts, 
and  have  either  fallen  under  the  operation 
or  a  short  time  afterwards,  among  which 
may  be  mentioned  the  noted  Newlands  Mill 
chimney.  The  cutting  back  of  stone  shafts 
is  seldom  attempted,  there  being  only  a  few 
successful  cases  recorded.  When  it  has 
been  decided  to  straighten  a  chimney,  the 
aid  of  a  specialist  or  professional  "  chimnej' 
doctor,"  should  be  called  in;  for  his  experi- 
ence and  staff  of  workmen,  etc.,  are  essential 
to  the  successful  treatment  of  the  case. 

The  first  operation  is  to  determine  exacth- 
how  much  the  shaft  deviates  from  the  verti- 
cal, and  from  this  a  careful  calculation  is  to 
be  made  to  find  the  necessary'  gap  or  depth 
of  the  cut.  The  cut  should  be  of  a  wedge 
shape  with  a  maximum  opening  at  the  outer 
cir  cumference  tapering  away  to  nothing  at 
the  center.  Allowance  has  to  be  made  for 
settlement,  so  that  the  chimnej'  shall  not 
afterwards  incline  in  the  opposition  direction. 
When  the  deviation  is  considerable,  it  is 
usual  to  make  several  cuts — i.e.,  at  several 
joints;  but  in  no  case  should  the^'  be  close  to- 
gether. If  the  shaft  deviates,  as  a  whole, 
from  settlement  of  the  foundation,  the  cut  is 
made  as  low  as  possible.  It  must  be  borne 
in  mind  that  when  once  a  chimnej'  has  been 
partly  cut  or  sawn  through,  its  stability  de- 
pends entirely'  upon  its  own  weight,  all 
cohesion  at  the  bed  joint  being  destroyed  ;  it 
is,  therefore,  advisable  to  keep  the  cuts  as 
low  down  as  is  practicable.  When  a  brick 
chimney  is  of  considerable  diameter  the 
method  sometimes  adopted  is  to  cut  out 
either  one  or  two  courses  of  bricks  half-way 
round  the  chimney  on  the  side  opposite 
to  that  towards  which  the  chimney  leans, 
and  replace  the  same  by  a  thinner 
course  of  brick  or  hard  stone  of  wedge- 
shape  form.  In  executing  this  operation 
the  brickwork  is  cut  out  in  segments 
of,  saj',  about  2  ft.,  and  is  replaced 
by  a  thinner  course.  The  first  incision  is 
made  directly  opposite  to  the  direction  in 
which  the  shaft  leans;  the  next  incision  is 
made  to  the  right  or  left,  and  so  on  alter- 
nately until  one-half  of  the  chimney  has  been 
cut  through.  As  this  work  proceeds  wedges 
are  driven  in  to  keep  the  eut  open.  The  cut- 
ting out  can  be  carried  out  from  both  the  in- 
side and  outside  at  the  same  time  by  the  aid 
of  long  chisels.  As  soon  as  the  cut  has  been 
made  half  way  round,  and  the  wedges 
slackened,  a  loud  report  is  almost  invariably 
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heard,  which  is  caused  by  the  breaking?  of  the 
rest  of  the  joint.  The  chimney  bej^ins  to 
move,  and  by  slight  oscillations  slowly  set 
ties  down  on  the  thinner  inserted  course.  A 
large  shaft  in  Prussia,  331  ft.  in  height,  was 
successfully  cut  back  by  this  method. 

The  usual  plan,  however,  now  adopted  is 
to  make  an  incision  boldly  into  tlic  shaft, 
as  above  described,  and  inser't,  as  the  brick- 
work is  cut  away,  strong  steel  screw-jacks, 
whose  function  is  tosupportthe  superincum 
bent  mass  above  as  the  masonery  in  the  cut 
is  removed.  These  jacks  are  from  7  in.  to 
10  in.  in  length;  above  and  below  them  are 
placed  strong  wrought-iron  plates  to  distrib- 
ute the  load  and  obtain  a  good  bearing. 
When  the  cut  has  been  completed,  and  the 
jacks  all  inserted  at  their  proper  places,  the 
next  operation  is  to  gradually  and  uniform- 
ly unscrew  them,  till  the  shaft  has  nearly 
regained  its  vertical  position.  The  space 
between  the  jacks,  and  finally  that  occupied 
by  them,  is  filled  in  with  solid  brickwork.  It 
is  usual  to  commence  making  good  the  cut 
before  the  chimney  has  <iuite  returned  to 
the  vertical  position,  otherwise  the  slight 
settlement  of  the  new  work  will  bring  the 
chimney  in  the  opposite  direction. 

The  Townsend  Shaft,  Glasgow,  was 
straightened  by  sawing  out  the  brick  joints 
from  the  inside;  no  less  than  twelve  cuts 
were  made  in  the  shaft,  the  first  at  a  height 
of  41  ft.,  and  the  last  326  ft.  from  the  ground 
line.  Before  this  operation  the  shaft  was 
stated  to  be  7  ft.  9  in.  out  of  the  vertical;  it 
came  back  in  a  slightly  oscillating  manner, 
and  the  men  could  tell  when  it  was  returning 
by  the  saws  tightening.  (See  Bancroft,  "On 
Chimneys.")  A  few  3'ears  ago  a  ver^'  mas- 
sive chimney,  100  ft.  in  height,  at  the  Royal 
Arsenal  Gas  Works,  was  successfully 
straightened.  The  foundation  settled,  and 
the  shaft  inclined  3  ft.  6  in.  out  of  the  verti- 
cal. Notwithstanding  that  calculations 
were  made  which  showed  that  it  could  re- 
main more  than  3  ft.  out  of  the  perpendicular 
without  over-reaching  the  limit  of  safety,  it 
was  deemed  advisable  to  cut  it  back,  and 
this  was  accordingly  done. 

In  conclusion, it  ma,y  not  be  unnecessary  to 
warn  proprietors  of  chimney  shafts  against 
unscrupulous  practitioners  claiming  to  be 
"chimney  doctors,"  but  who  are  quacks  and 
incompetent  men,  and  yet  always  read}'  to 
undertake  any  sort  of  work  of  this  descrip- 
tion.— Industries. 


COMPOUND  LOCOMOTIVES. 

Angus  Sinclair,  a  thoroughly  practical 
and  theoretical  locomotive  engineer,  gradu- 
ate of  the  foot-board  and  now  editor  of  the 
National  Car  Builder,  has  recently'  made 
some  tests  of  the  compound  locomotive  on 
the  Michigan  Central  R.  R.,  and  this  is  his 
summing  up: 

"The  compound  hauled  on  the  first  journey 
39  tons  for  56  miles  and  163  tons  for  14  miles 
in  excess  of  the  load  pulled  by  the  simple 
engine.  In  returning  the  simple  engine  had 
the  heavier  load  by  3:^  tons.  In  doing  the 
work  the  compound  burned  12,8r>0  pounds  of 
coal,  and  used  108^  inches,  equal  to  68,670 
pounds  of  water,  the  evaporation  being  5.3 
pounds  of  water  to  the  pound  of  coal.  The 
simple  engine  burned  15,650  pounds  of  coal 
in  the  round  trip,  and  used  149J  inches,  or 
94,791  pounds,  the  rate  of  evaporation  being 
6  pounds  of  water  to  the  pound  of  coal.  The 
simple  engine  used  18  per  cent,  more  coal 
and  27.5  per  cent,  more  water  than  the  com- 
pound in  doing  the  work. 

The  simple  engine  was  exceptionally  well 
fired,  and  the  compound  was  badly  fired 
during  the  trips  with  the  heav}^  freight 
trains.  The  man  firing  the  simple  en- 
gine kept  the  steam  close  to  the  blowing- 
off  point  during  the  whole  of  the  time,  yet 
he  watched  his  work  so  closely  and  per- 
formed it  so  intelligently  that  the  safety 
valve  did  not  blow  once.  The  man  of  the 
compound  appeared  to  think  that  keeping 
up  steam  was  the  sole  purpose  of  a  fireman's 
being,  and  he  made  the  safet}-  valve  blow 
seventeen  times  during  the  trips.   I  reck- 


oned that  the  fireman  of  the  compound 
wasted  five  per  cent,  of  the  fuel  by  inferior 
managemiMit  of  the  lire.  Both  engines  were 
exceptionally  well  handled  by  the  engineers. 

In  running  tlie  day  express  train,  consist- 
ing of  s(!V(;ii  cars  weigliing  with  tlie  load 
about  2.")0  tons,  from  .Ia(;kson  to  Michigan 
City,  a  distauce  of  l.")3  miles,  the  compound 
used  9,100  pounds  of  coal  and  49,532  pounds 
of  water.  On  tlie  same  run  engine  282  u.sed 
11,900  pounds  of  coal  and  57,128  pounds  of 
water.  Tiie  saving  of  coal  by  tlie  compound 
in  comparison  with  the  simph;  engine  was 
23.5  per  cent,  and  the  saving  of  water  was 
13  per  cent. 

When  the  compound  has  sudicient  load  to 
work  cutting  olf  at  half  stroke  with  an  open 
throttle  she  can  do  the  work  with  a  saving 
of  about  25  per  cent,  over  the  simple  engine. 
Having  to  throttle  the  steam  detracts  fr-om 
the  economical  performance  of  the  engine. 
If  this  has  to  be  done  constantly  a  point  is 
soon  reached  where  compounding  is  of  no 
advantage.  The  moral  of  this  is  that  a 
compound  locomotive  ought  to  be  designed 
for  the  work  she  is  to  be  engaged  on. 

The  only  oils  that  there  is  any  induce- 
ment for  using  sparingly  in  railway  practice 
is  the  high-priced  cylinder  oils,  and  in  that 
case  it  is  the  very  worst  policy  to  make  the 
supply  less  than  what  is  needed.  The 
proper  way  to  economize  on  cylinder  oil  is 
to  use  sight  lubricators  that  will  measure 
out  the  oil  as  it  is  required.  When  these 
are  employed  and  a  fair  supply  of  oil  passed 
through  them,  the  rubbing  surfaces  will  be 
kept  lubricated  with  the  least  possible  ex- 
pense and  the  deduction  in  friction  will  make 
the  engine  much  more  efficient.  The  prac- 
tice of  oiling  the  valve  and  cylinders  at 
intervals  when  the  steam  is  shut  off  is  one  of 
the  most  persistent  ways  of  spending  con- 
stantly^ to  save  a  little  outlay  in  first  cost  of 
apparatus.  A  serious  mistake,  however, 
often  made  by  those  who  have  introduced 
the  use  of  sight  lubricators  is  the  assump- 
tion that  the  improved  method'of  oiling  will 
save  the  greater  portion  of  the  oil  pi-eviously 
used.  A  sight  feed  cup  that  works  propei'ly 
will  generally'  save  considei'able  oil  from 
what  has  previously  been  poured  in  through 
a  common  cup,  but  the  .special  advantage  of 
an  improved  lubricator  is  that  it  supplies 
the  oil  to  the  rubbing  surfaces  at  the  time 
it  is  most  wanted.  If  jthe  same  quantity  of 
oil  is  used  by  a  steady  feed  that  was  used 
by  the  interval  system  of  oiling,  the  steady 
feed  is  certain  to  be  by  far  the  most  econ- 
omical of  the  two.  This  is  a  fact  which  the 
men  responsible  for  the  care  of  locomotives 
need  to  clearly  understand.  For  want  of  a 
proper  conception  of  the  real  advantages  of 
a  steady  feeding  apparatus,  those  who  have 
introduced  sight  oil  feed  cups  have  often 
reaped  no  benefit  from  the  change. — Angus 
Sinclair. 


AMERICAN  FISHING  RODS. 

The  first  split  bamboo  rods  were  made 
thirty-five  years  ago  by  Sam  Phillips,  of 
Easton,  Penn.  Phillips  was  a  great  tinker, 
and  made  and  played  violins,  besides  dab- 
bling in  fish  rod  architecture.  The  rod  is 
made  of  three  joints  with  a  round  butt  of  hard 
wood.  The  tips  are  of  four  strips  of  split 
bamboo  worked  down  till  they  are  round. 
The  good  quality  of  bamboo  to  be  obtained 
in  those  day's  is  apparent  from  the  fact  that 
the  rod  is  serviceable  yet,  and  that,  too,  with 
the  enamel  worked  oft  the  bamboo  in  mak- 
ing it  round.  _  The  rod  weighed  twelve 
ounces. 

Green  &  Murphy,  the  Newark  rod  makers, 
soon  after  began  manufactui-ing  bamboo 
rods,  and  it  is  said  by  some  that  they  were 
the  first  to  make  the  rods.  The  Newark 
people  improved  the  rod  by  making  six 
strips  which  added  strength  to  them. 

The  split  bamboo  rods  now  turned  out  are 
marvels  of  workmanship.  Made  by  ma- 
chinery, theii-  price  has  come  down  so  as  to 
be  within  the  means  of  almost  every  fisher- 
man, and  if  properly  taken  care  of  they  will 
last  for  several  years.    Those  made  by  hand 


are  of  course  more  expensive  and  more  care- 
fully put  together. 

For  trout  fishing,  as  neat  a  lly  rod  as 
could  be  desired  is  now  made,  weighing  four 
and  one-half  ounces.  It  is  a  little  over  eight 
feet  long,  'i'he  tips  are  made  of  eiglit  strips 
of  bamboo.  Many  will  not  believe  in  the 
eight  strips  till  a  piece  is  cut  througli  trans- 
versely atid  shown  them.  The  little  splints 
are  not  as  thick  as  a  darning  needle,  yet 
when  glued  and  spliced  they  maki;  the 
strongest  kind  of  a  tip.  Ferules  on  tiie  rod 
are  of  genuine  silver  and  so  are  the  guides 
or  rings.  A  handsonn!  piece  of  highly 
polished  locust  wood  or  hard  rubber  foi'ins 
the  swell  of  the  butt,  where  it  is  grasped  in 
casting. 

The  hand  made  split  bamboo  trout  rods  of 
fine  finish  are  priced  as  high  as  $45,  includ- 
ing an  extra  joint  and  two  ti|»s.  Cheaper 
rods  of  just  as  good  material,  but  lucking 
the  fancy  finish,  will  be  found  as  desirable. 
J<]xtra  fine  salmon  rods  of  twenty  feet  cost  as 
much  as  .$100. 

The  two  thousand  dollar  rod  which  was 
made  for  exhibition  at  the  London  Exposi- 
tion is  now  being  made  over.  New  wood  is 
being  fitted  to  the  old  mountings.  These  are 
of  solid  gold,  as  well  as  the  rings,  which  arc 
tied  on  with  gold  thread.  The  gold  re«jl  that 
accompanies  the  rod  cost  .$600.  There  is  a 
big  topaz  set  in  the  butt  and  even  the  plugs 
are  adorned  with  precious  stones.  All  the 
gold  work  is  engraved  and  chased.  It  is 
not  likely  that  another  rod  like  it  will  ever 
be  made,  for,  while  beautiful  to  look  at,  its 
usefulness  on  the  stream  is  questionable. 

A  gi'eat  difference  is  often  found  in  rods 
made  apparently  alike.  The  spring  of  the 
wood  seems  to  be  different.  Bamboo  is  very 
variable,  and  great  care  in  selecting  the 
pieces  is  required  on  the  part  of  a  successful 
rod  maker.  The  strips  ai-e  cut  from  tiie  cane 
with  a  circular  saw  and  then  worked  down 
by  planing  to  hexagonal  segments.  In  the 
planmg  the  fiber  is  closely  .scrutinized  and  a 
sharp  lookout  is  kept  for  flaws.  When 
polished  smooth  two  at  a  time  the  strips  are 
glued  together  till  the  joint  or  tip  is  com- 
plete. In  the  latest  rods  the  butts  are  made 
more  pliable;  that  is,  there  is  more  spring 
just  below  where  the  second  joint  fits  in. 
The  result  is  that  in  striking  the  fish  there  is 
not  so  much  snapping  off  of  joints  at  the 
ferules,  and  the  spring  of  the  rod  is  apt  to 
hook  the  fish.  They  are  not  double  action 
rods  by  any  means,  but  the  springing  action 
is  more  evenly  distributed  through  them. 

From  the  big,  heavy  twelve  foot  rod  of 
Izaak  Walton  to  the  modern  four-and-a-half 
ounce  split  bamboo  is  certainly  a  wonderful 
step.  Every  season  some  new  device  has 
been  found  to  improve  the  workmanship  and 
action  till  now  the  trout  rod  seems  almost 
perfect. — N.  Y.  Times'. 

"Why  do  you  oppo.se  this  thing?"  said  a 
friend  of  Industrij  to  us  some  time  ago. 
The  remark  needs  a  general  answer.  We 
oppose  nothing,  and  promote  nothing,  ex- 
cept as  it  is  conceived  to  be  good  or  bad, 
true  or  false,  and  in  such  position  are  like  all 
others — liable  to  error.  Views  and  opinions 
respecting  technical  and  industrial  mattei-s 
are  subject  to  the  test  of  experience  and 
future  results,  and  on  these  grounds  we  are 
willing  to  be  judged.  We  liave  not  been 
backward  in  summing  up  the  merit  and 
chances  of  various  new  industrial  ventures, 
and  do  not  propose  to  be  in  future,  so  long 
as  there  is  the  advantage  of  arriving  at  the 
truth.  Some  people  think  all  schemes  are 
good  and  make  "business,"  but  the  fact  is, 
one  failure  prevents  a  dozen  successes.  En- 
terprises and  investments  are  based  on  con- 
fidence. It  is  failures  that  destroy  confi- 
dence.— Industry,  San  Francisco. 

[This  is  just;  we  have  been  meaning  to 
say  so  ourselves,  but  never  could  find  such 
good  words  for  it  ] 

The  World's  Fair  bill  was  passed  by  the 
House,  March  25  ;  1893  is  the  time,  Chicago 
the  place,  and  women  are  allowed  to  be  OU 
the  Board  of  Management. 
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EIGHT  HOURS  A  DAY. 

An  important  step  toward  a  uniform 
shortening'  of  tlie  working-  day  of  mechanics 
and  laboring-  men  is  that  which  has  been 
resolved  on  by  the  American  Federation  of 
Labor,  composed  of  labor  organizations 
which  include  nearly  000,000  members,  and 
which  has  held  annual  conventions  since 
1881.  At  Boston,  last  December,  the  Feder- 
ation formally  resolved  to  beg-in  on  May  1 
'next  sj'stematic  proceedings  to  secure  the 
adoption  of  the  eig-ht-hour  day  for  all  classes 
of  working-  people,  without  corresponding 
reduction  of  wag-es,  and  it  laid,  for  the  pur- 
pose of  providing-  the  necessai'y  funds,  an 
assessment  upon  its  members  of  ten  cents  a 
week,  commencing-  with  the  first  week  of 
the  present  month.  Unless,  therefore,  some 
chang-e  has  occurred  in  the  situation  of  which 
I  am  not  informed,  the  movement  may  be 
said  already  to  have  begun,  and  in  a  short 
time  we  shall  see  some  of  its  fruits.  The 
method  to  be  followed,  as  I  understand  it,  is 
to  select  one  trade,  and  to  make  the  fig-ht  on 
behalf  of  the  men  eng-ag-ed  in  that  trade 
first,  leaving  the  others  to  be  taken  in  hand 
subsequently.  If  employers  will  not  consent 
to  the  reform  voluntarilj^,  strikes  are  to  be 
ordered,  and  all  the  usual  means  of  warfare 
ai'e  to  be  employed,  as  in  case  of  resistance 
to  demands  for  higher  wages  and  for  other 
advantag-es. 

Plainly  the  success  of  this  movement  de- 
pends entirely  upon  the  unanimity  with 
which  it  is  undertaken  and  carried  on.  If 
even  no  more  than  the  600,000  members  be- 
longing to  the  Federation  stand  harmoni- 
ously by  one  another,  they  will  be  irresist- 
ible. I  have  watched  for  fift3^  years  the 
struggles  made  in  this  cit}^  by  employers 
against  the  trade's  unions,  and  the  balance 
of  victories  has  been  on  the  side  of  the 
unions.  Even  when  they  have  been  beaten 
it  was,  as  the  result  proved,  merely  because 
they  mistakenly  demanded  more  than  the 
state  of  the  labor  mai-ket  warranted,  and  in 
every  defeat  the^^  so  demonstrated  their 
power  to  hamper  and  to  annoy  their  oppo- 
nents as  to  make  them  loth  to  provoke  a 
fresh  encounter.    «    *  * 

But  can  unanimity  in  demanding  an  eight- 
hour  day  be  secured  in  even  the  skilled 
trades  ?  It  is  evident  that  the  leaders  of  the 
movement  are  not  sure  of  this,  and  hence 
they  have  resolved  to  ti'y  it  first  with  one 
trade  onl^^  but  they  are  making  efforts,  by 
means  of  argument,  to  convert  their  constit- 
uents to  their  views.  A  workingman  natu- 
rally fears  that,  as  he  hmiself  will  not  pay 
so  much  for  eight  pounds  of  flour  or  of  sugar 
as  he  will  for  ten  pounds,  so  his  employer 
will  be  indisposed  to  pay  him  as  much  for 
eight  hours'  labor  as  he  will  for  ten.  The 
answer  to  this  is,  of  coui'se,  that  he  must  be 
forced  to  pay  it  whether  he  likes  it  or  not. 
But,  supposing  he  is  forced  to  do  it,  finall}^ 
with  or  without  a  preliminary  struggle,  and 
that  all  other  employers  are  forced  to  do  the 
same,  then,  since  the  product  of  eight  hours' 
labor,  everything  else  being  equal,  cannot 
be  so  great  as  the  product  of  ten  hours, 
there  will  be  one-fifth  less  product  of  labor 
to  be  distributed  among  consumers,  and, 
therefore,  the  same  amount  of  wages  will  buy 
one-fifth  less  of  everything  which  the  laborer 
needs  than  it  did  before.  This  I  under- 
stand the  promoters  of  the  eight-hour  move- 
ment to  concede,  but  they  say  that  one- 
fourth  more  workmen  will  necessarilj'  be 
employed,  and  thus  the  total  product  will 
not  be  diminished.  Still,  there  remains  the 
objection  that  this  additional  fourth  will  be 
entitled  to  its  share  of  the  total  product,  and 
the  result  will  be,  none  the  less,  that  eight 
hours  of  labor  will  give  to  the  man  who  per- 
forms it  only  eight-tenths  as  much  of  what 
his  wages  will  buy  as  ten  hours  will.  I  have 
read  with  care  all  that  the  Federation  has 
published  on  the  subject,  and  I  do  not  see 
that  they  make  a  satisfactory  answer  to  the 
objection.  On  the  contrary,  they  lay  great 
stress  upon  the  benefit  that  would  ensue  from 
converting  the  present  army  of  non-produc- 
ers   and    therefoi-e   non-consumers  into 


producers  and  consequently  into  consum- 
ers. 

Of  course  if,  out  of  pure  good  will,  w^ork- 
ingmen  choose  voluntarily  to  give  away  one- 
fifth  of  their  present  employed  time  to  their 
unemployed  V)r-ethren  they  will  exhibit  a 
generosity  which  will  do  them  great  credit. 
If,  by  the  reduction  of  the  working  da^'  from 
ten  hours  to  eight  hours,  the  hands  now  idle 
can  be  supplied  with  work,  it  would  be  a 
splendid  thing.  Only  I  fear  that  the 
benefit  conferred  would  be  merely  tem- 
porary, and  that  it  would  soon  req\iirc 
to  be  supplemented  by  a  fresh  sacri- 
fice. On  the  edge  of  every  mass  of  employed 
men  a  fringe  of  unemployed  is  always  ac- 
cumulating from  causes  beyond  human  con- 
trol. This  mild  winter,  for  example,  which 
could  not  be  forseenor  prevented,  diminishes 
the  demand  for  coal  miners,  and,  in  this 
latitude,  throws  ice  cutters  out  of  work.  The 
demand  for  all  kinds  of  manufactured  goods 
fluctuates  with  the  fluctuations  of  trade  and 
the  caprices  of  fashion.  A  war  creates  a 
temporary  scarcity  of  laborers,  and  then 
peace  comes  to  glut  the  market.  How  any 
shortening  of  the  working  daj  will  prevent 
these  calamities  passes  my  comprehension, 
as  much  as  does  its  power  to  increase  the 
value  of  his  work  to  the  worker. 

In  my  judgment,  therefore,  the  success  of 
the  eight-hour  movement  depends  entirely' 
upon  the  extent  to  which  those  who  are 
asked  to  support  it  are  prepared  to  surren- 
der the  required  portion  of  the  time  theA'  now 
devote  to  work,  and  of  the  earnings  which 
that  portion  of  time  brings  them,  for  the 
sake  of  better  enjoying  the  remainder,  or  of 
benefiting  their  unemployed  fellow  men. 
This  is  the  ([uestion  really  to  be  decided,  and 
it  seems  to  me  to  be  a  mistake  to  endeavor 
to  obscure  it  with  economical  and  arithmeti- 
cal fallacies.  Until  eight  equals  ten,  no 
sophism  can  make  eight  hours'  work  as  pro- 
ductive as  ten  hours,  and  the  man  who  makes 
up  his  mind  to  work  onl}^  eight  hours  must 
prepare  himself  to  accept  only  what  eight 
hours'  work  will  yield  him. — Matthew  Mar- 
shall, in  N.  Y.  Sun. 


HOW  ENGLISH   BOYS  LEARN  TRADES. 

The  Artisan  Reports  on  the  Pai'is  Uni- 
versal Exhibition  of  1878,  published  by  the 
Society  of  Arts,  says  this,  from  a  re- 
port b.y  a  working  mechanical  engineer: — 
"  In  England  at  the  present  time  as  soon  as 
a  boy  is  sent  to  learn  a  trade,  all  mental  in- 
struction is  discontinued.  He  conceives  he 
has  only  to  learn  to  work,  and  in  this  he  is 
very  much  encouraged  both  at  home  and  in 
the  factory — at  home  by  the  mdifference  of 
his  parents,  in  tlie  factory  by  the  indiffer- 
ence of  master  and  foreman.  In  fact,  he  is 
looked  upon  as  a  nuisance  and  in  the  way 
for  the  first  year  or  two;  he  is  set  to  do  the 
most  trifling  jobs,  and  discipline  is  often  so 
loose  that  he  becomes  a  conflrmed  skulking 
sloven,  his  'powers  of  mischief  being  the 
onl}^  faculties  that  evince  development.  The 
reason  for  work  being  done  in  a  particular 
way  is  rarely  put  before  him,  and  it  is  only 
when  he  is  grown  to  almost  man's  estate 
that  he  begins  to  be  regarded  as  of  an.y 
value.  The  foreman,  perhaps,  notices  what 
branch  he  shows  most  aptitude  for — vice, 
bench,  or  lathe — and  to  this  he  is  put  and 
kept  for  the  remaining  term  of  his  appren- 
ticeship. By  these  means  he  becomes,  per- 
haps, a  fair  turner  or  fitter,  but  rarel,y  both. 
The  neglect  of  mental  training  during  his 
apprenticeship  is  so  absolute  that  he  is  a 
worse  scholar  hy  far  than  when  he  left 
school.  The  habits  of  the  most  recent  years 
of  his  life  are  not  easily  shaken  off.  Hence, 
even  when  he  begins  to  be  aware  of  his 
deficiencies,  he  is  rarely  to  be  found  attend- 
ing a  science  school.  He  lives  and  works — 
it  may  be  steadily  and  soberly — but  at  the 
best  like  a  mere  machine.  In  many  cases 
he  does  not  know  how  to  make  the  simplest 
calculation  in  relation  to  his  w'ork.  More- 
over, it  is  well  known  that  the  ever-in- 
creasing competition  in  production  has  led 
to  the  employment  in  many  trades  of  chil- 


dren to  do  work  of  a  mechanical  kind  re- 
quiring little  skill;  but  while  thus  em- 
ployed these  young  people  have  little 
opportunity  of  learning  those  parts  of  their 
trade  in  which  skill  and  special  knowledge 
are  needed;  and  when  they  are  grown  up 
and  seek  higher  wages  they  are  dismissed 
to  make  room  for  other  children.  Numbers 
of  3'oung  men  are  thus  thrown  upon  the 
labor  market,  competent  to  do  nothing  more 
than  children's  work  and  to  earn  children's 
wages,  and  knowing-  no  trade  to  which  they 
can  appl}'  their  hands. 

"  It  has  been  frequently  stated  in  recent 
years  that  the  .system  of  apprenticeship  is 
practically  dead,  or  at  least  is  quite  unsuited 
to  the  conditions  of  the  present  times.  In 
the  trades  connected  with  engineering,  ap- 
prenticeship is  certainly  not  dead,  although, 
like  many  other  things,  it  may  have  lost 
much  of  its  reality.  The  trade's  unions  have 
always  insisted  upon  it  so  far  as  they  can, 
and  so  have  the  inasters,  at  least  in  the  mat- 
ter of  wages.  What  we  want  is  not  a  new- 
fangled system  of  schools,  which  would  be- 
come an  intolerable  burden  to  the  community', 
but  rather  an  improvement  and  extension 
of  those  we  have,  coupled  with  a  higher  sense 
of  dut^'  on  the  part  of  the  emplo^-ei's  and  em- 
ployed to  those  who  are  fitting  themselves  to 
become  tradesmen.  If  we  had  proper  s^'S- 
tems  of  elementarj'  and  secondary  educa- 
tion, the  great  majorit}'  of  those  engaged  in 
trades  and  crafts  could  get  all  they  required 
in  properly  organized  evening  classes  during 
the  time  they  were  serving  their  apprentice- 
ship. No  one  should  be  considered  a  jour- 
nej'man  until  he  has  reached  the  age  of  twen- 
ty-one, however  long  he  may  have  been  in 
the  workshops,  although  those  who  had  been 
at  least  five  years  should  be  ranked  as  im- 
provers and  receive  wages  in  proportion  to 
their  skill  as  w^orkmen.  A  minimum  of  at 
least  three  j-ears  in  the  workshops  should  be 
required  of  all  who  were  admitted  as  jour- 
neymen. Arrangements  would  thus  be 
made  which  would  suit  the  convenience  of 
boys  leaving  both  the  elementary  and  the 
secondary  schools,  the  latter  of  whom  would 
be  able  to  make  more  rapid  progress  than 
the  younger  boys,  not  only  on  account  of 
their  greater  age,  but  also  because  of  their 
better  preliminary  training." — Prof.  Henrtj 
Dijer. 


There  have  been  in  ten  years  only  about 
one  hundred  deaths  in  the  whole  world  from 
artificial  electrical  currents.  The  railroad 
kills  annually  over  2, .500  people  ("2, .541  in 
1880),  and  injures  about  G,000,  in  the  United 
States  alone.  Electrical  currents  produce 
three  kinds  of  severe  accidents;  they  kill  at 
once,  or  they  burn  severely,  or,  hy  the  mental 
and  physical  shock,  they  cause  traumatic 
neurosis.  Usually,  if  they  burn  severely 
they  do  not  kill:  hence,  practically,  the  rule 
is,  if  contact  with  electrical  wires  does  not 
kill,  the  victim  gets  only  a  burn  or  a  harm- 
less shock.  In  very  rare  cases  the  current 
seems  to  affect  the  nerves  or  nerve-centers, 
causing-  paralj-sis. — Medical  Record. 

One  of  the  most  curious  draw  bridges  in 
the  world  is  in  St.  Ann's  Bay,  Island  of 
Curacao.  It  is  a  pontoon  bridge,  and  one  of 
the  pontoons  is  a  steamer.  The  steamer 
was  built  in  Camden,  Me.  It  is  a  scow  40 
feet  long,  12  wide,  and  7  deep.  There  is  a 
single  shaft  through  the  boat  that  lias  a  40- 
inch  screw  on  each  end,  turned  by  two  9x12 
engines.  When  the  draw  is  to  be  opened 
the  captain  casts  off  the  lines  and  sets  the 
propellers  a  whirling,  and  thereupon  half  the 
bridge  swings  around  far  enough  to  let  the 
coming  ship  pass  through.  Then  the  wheel 
is  reversed  and  the  gap  is  closed. 


It  is  stated  that  the  experiment  of  burning 
crude  petroleum  instead  of  coal  proved  un- 
successful, and  the  Palmer  Wire  ^lill,  at 
Palmer,  Mass.,  has  again  changed  to  coal. 

Oh  I  maybe  if  some  one  tries  a  few  more 
experiments  they  can  prove  that  petroleum 
is  cheaper  than  coal  as  fuel  I 
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ABUSE  OF  MEDICINES. 

Thk  advance  in  medical  science  has  been 
rapid  in  the  last  score  of  .years,  and  to-day 
drugs  are  but  comparatively  little  used,  and 
the  main  reliance  is  upon  food  and  liy^icniic 
measures.  The  public  have  not  reco^-nized 
this  fact ;  it  still  holds  that  medicine  is  the 
all-important  need  in  sickness,  and  that  the 
duties  of  the  physician  are  limited  to  its  ad- 
ministration. Still  full  of  the  importance  of 
drug's,  people  use  them  on  themselves  when 
ill,  and  when  they  recover,  as  likely  as  not 
they  contiime  their  use,  thinking  to  keep 
themselves  well.  In  the  majority  of  cases, 
in  both  instances,  they  are  wrong ;  in  the 
latter,  certainly,  they  are  never  in  the  right, 
for  a  well  person  not  only  does  not  need  medi- 
cines, but  is  positively  injured  by  them.  Dr. 
Oliver  Wendell  Holmes  said  :  "  If  all  medi- 
cines were  thrown  into  the  sea  it  would  be 
better  for  mankind,  but  bad  for  the  fishes." 
This  expression  is  very  generally  wrongly 
construed.  Medicines  can  never  be  entirely 
dispensed  with.  Dr.  Holmes  never  attempted 
to  discourage  their  use  by  those  fitted  by 
proper  training  to  apply  them  wisely.  But 
they  who  are  rightly  endowed  to  do  that  are 
but  as  "  a  grain  of  sand."  When  it  is  con- 
sidered how  wanton  is  the  gener-al  use  and 
abuse  of  medicine — self-administered  by 
millions  of  people  absolutel}^  ignorant  of  its 
properties,  its  purposes,  and  the  conditions 
under  which  it  can  do  good  and  not  do  hai'ui 
— then  none  will  question  the  truth  of  the 
sweeping  assertion  made  by  Dr.  Holmes. 

No  one  needs  to  be  told  that  many  of  the 
tools  which  workmen  use  are  dangerous  to 
those  who  trifle  with  them.  Medicines  are 
the  phj^sician's  tools,  and  they  are  the  most 
dangerous  to  those  who  do  not  know  all 
about  them.  Before  a  physician — all  the 
name  implies — prescribes  for  his  patient,  he 
must  carefully  consider  not  alone  the  disease 
which  is  suffered  from,  but  the  particular 
phase  of  it,  and  its  period  of  development ; 
he  must  also  weigh  the  peculiarities  of 
temperament  and  individual  susceptibilities, 
fully  realizing  that  "  one  person's  meat  is 
another's  poison."  There  are  many  differ- 
ent diseases  which  have  at  some  period  in 
their  course  similar  symptoms,  which,  how- 
ever, signify  opposite  conditions,  and  require 
essentially  difTerent  treatment. 

The  same  medicine  doing  good  in  one  case 
is  capable  of  doing  much  harm  in  another. 
Consider,  for  instance,  the  same  skin  disease 
in  two  patients.  An  application  which  works 
well  and  speedily  and  cures  one,  may,  when 
used  by  the  other,  on  account  of  some  pe- 
culiarit}'  about  his  skin,  set  up  a  most  pain- 
ful erysipelatous  inflammation.  Again, 
there  are  the  preparationsof  iron,  admirable 
tonics.  In  the  case  of  a  person  suffering  from 
poverty  of  the  blood  and  attendant  weak- 
ness they  would  do  good.  But  those  who 
suffer  from  digestive  disturbances,  and  are 
what  is  called  bilious,  almost  always  con- 
sider that  they  need  a  tonic,  and  as  a  rule, 
take  some  form  of  iron.  The^'  do  not  im- 
prove, but  grow  worse  under  its  use. 

It  is  safe  to  say  that  people  who  oftenest 
prescribe  for  themselves  really  know  the  least 
about  them.  It  is  he  who  is  ignorant  who 
is  constantly  deluging  himself  with  drugs. 
Generally  the  injury  done  does  not  follow 
immediately  so  that  it  may  be  traced  directly 
from  cause  to  effect,  but  sometimes  it  does. 

A  physician  is  often  a  good  deal  like  a  man 
on  the  sidewalk  before  a  house  trying  to  tell 
from  the  appearance  of  the  outside  who  is 
inside.  He  watches  this  door  and  that  door, 
this  window  and  that  window,  and  listens  to 
every  sound.  Every  faculty  has  been  sharp- 
ened by  his  training ;  his  work  is  "  second 
nature,"  and  nothing  escapes  him.  On  the 
alert,  he  studies  the  patient,  noting  this  and 
that  symptom  as  it  appears,  and  finally  a 
complete  picture  of  the  disease  is  before  him. 
— Boston  Journal  of  Health. 

D.  Morris,  assistant  director  of  the  Kew 
Gardens,  London,  claims  to  have  discovered 
a  way  to  raise  sugar  cane  from  seed  instead 
of  from  cuttings,  the  usual  method. 


ELECTRIC  BELTS  AS  REMEDIAL  AGENTS.  I 

I  COULD  never  understand   wii^-  people 

have  so  much  confidence  in  the  so-called 

electric  belts  and  clothing.     Tlie  belief  in 

thei I' efficiency  is  [not  conilned  to  the  laity, 

for  I  find  many  doctors  also  believe  in  them. 
•       *  « 

The  truth  is,  there  is  no  such  a  thing  as 
an  electric  belt.  They  ai'c  a  delusion  and  a 
snare.  I  had  a  physician  call  on  me,  and  he 
said,  "  I  have  tried  one,  and  when  I  was  in  a 
state  of  per-spi ration  there  7vas  a  mild  cur- 
rent passing  thi-ough  me  all  the  time." 

I  received  a  call  from  a  party,  in  company 
with  his  law3-er,  who  was  trying  to  get  a 
patent  on  a  new  electric  belt.  Tin;  ollicials 
have  found  out  the  whole  thing  is  a  fraud, 
and  refuse  to  grant  a  patent  unless  they 
procure  the  testimony  of  some  electrician 
that  there  is  a  current  of  electricity-  passing 
through  tiiem.  I  gave  them  my  opinion 
which  was  not  flattei'ing.  But  they  persist- 
ed that  theirs  was  built  on  a  new  plan,  and 
would  do  what  was  claimed  for  it. 

I  took  my  galvanometer,  and  promised  if 
he  could  show  me  two  milliamperes,  I  would 
give  my  testimony  in  its  favor  (knowing  it 
to  be  impossible  for  it  to  do  .so).  With  aline 
copper  wire  he  connected  the  whole  belt,  and 
I  placed  it  in  circuit,  and  there  was  not 
the  slightest  movement  of  the  needle.  He 
had  a  brass  rod,  and  hanging  to  it  were  six 
small  compasses.  The  belt,  when  held  in  a 
proper  position,  would  deflect  those  a  little. 
This  was  what  he  claimed  should  warrant 
its  introduction  as  a  remedial  agent.  But 
that  is  not  electricity;  it  is  magnetism — (j^uite 
a  dill'erence — and  the  sooner  the  fact  is  learn 
ed  the  better. 

If  a  belt  could  be  made  that  would  give  a 
mild  current  when  worn,  and  one  that  could 
be  increased  or  decreased  at  will,  it  would 
be  a  good  thing  when  recommended  by  the 
family  physician  for  certain  conditions.  All 
throat  diseases  would  be  much  benefited, 
and  other  cases  I  could  mention.  But  evtu 
then,  it  should  only  be  worn  when  advised 
by  one  who  knows  the  disease  and  the  action 
of  electricity  on  said  disease. 

That  mild  currents  of  electricity  are  good 
for  the  throat,  and  its  own  peculiar  diseases, 
is  clearly  shown  by  the  string  of  amber 
beads.  It  is  a  fact  that  in  a  string  of  beads 
there  is  a  constant  current  of  static  or  fric- 
tional  electricity  constantly  passing  that 
will  be  shown  by  the  milliampere  meter. 
Amber  was  the  electron  of  the  Greeks,  and 
is  trul3^  electric. 

My  daughter,  when  a  child,  was  constant- 
ly troubled  with  false  croup.  I  tried  every 
known  method  of  relief,  and  at  last  placed  a 
string  of  large  amber  beads  around  her 
neck.  From  that  day  she  had  no  trouble 
for  at  least  three  years,till,  thinkmg.she  had 
outgrown  the  trouble,  they  were  left  off,  and 
inside  two  weeks  she  had  the  croup  as  bad 
as  ever.  The  beads  were  again  worn,  and 
she  has  never  had  a  return  of  the  distressing 
disease  since. 

I  know  of  many  cases  in  my  own  practice, 
and  of  others  in  the  hands  of  brother  prac- 
titioner's, that  amber  worn  around  the  neck 
proved  of  great  benefit.  Dealers  tell  me 
they  always  make  large  tpiantities  of  am- 
ber beads,  to  suit  the  pockets  of  all, 
knowing  the  doctors  will  order  some  one  to 
buy  them  for  throat  troubles,  and  that  they 
sell  thousands  of  strings. — The  Medical 
Suminai'!/. 

Professor  Thurston  has  a  delightful  pa- 
per in  the  North  American  Berietr,  enti- 
tled "The  Border  Land  of  Science."  He 
tells  us  that  in  science  the  border  land  be- 
tween ascertained  facts  ami  workable  theories 
is  ever  receding  farther  and  farther.  *  *  * 
"Men  and  women  alike  will  be  larger,  gi-and- 
er,  stronger.  Thev  will  be  more  developed 
in  the  lungs  and  chest,  and  their  stomachs 
and  digestive  organs  will  be  larger."  Great 
heavens  I  Is  the  coming  race  to  have  larger 
stomachs  than  the  present  one  ?  Then  let  us 
be  glad  we  are  going  to  get  out  of  it, — Berk- 
shire Courier. 


I  FIRING  HEAVY  GUNS  ON  SHIPBOARD. 

Tmk  at  teril  ion  of  1  he  Navy  De|)arl  uient  has 
been  called  to  trials  of  great  guns  on  board 
the  British  warship  'TnifaUjur,'  on  ac- 
count of  the  im|K)rtant  bearing  which  the 
results  obtained  will  have  in  determining 
the  size  of  the  guns  to  be  u.sed  on  the  new 
battle  ships.  The  'Trufal(/ar'  caiiies  four 
guns  of  a  calibre  of  ]:5|  inches  weiglnng  fiT 
tons.  They  are  placed  in  two  turi'ets  amid- 
shifts,  one  forward  and  one  aft.  The  guns 
are  of  the  latest  make.  The  full  sei'vice 
charge  of  powder  weighs  0:50  pounds,  and 
the  projectile  l,ti.'iO  pounds.  The  shell  is 
40  inches  long,  or  just  about  three  times  its 
diameter.  On  account  of  the;  way  tiie  guns 
ar'e  mounted,  the  axis  of  the  bor-e,  when  the 
gun  is  tr  ained  par'allel  with  the  deck,  is  but 
3  feet  li  inches  above  it. 

This  trial  was  looked  for  waid  to  by  all 
naval  ollicers,  for  it  was  feared  that  the  di.s- 
chai'ge  when  the  muzzle  was  over  the  deck 
would  prove  disastrous  to  the  deck  beams. 
This  fear  was  well  grounded. 

The  fir  ing  began  with  the  guns  in  the  for- 
ward turret.  Half  charges  of  powder  were 
used  for  tlir'ee  rounds.  Two  char'ges  were 
fired  directly  ahead  and  one  T.")  degrees  for- 
wai'd  of  the  beam,  the  charge  fired  ahead 
was  with  the  gun  parallel  with  the  deck 
Some  wooden  chocks  left  lying  under  the  cap 
Stan  wer'e  blown  overboard,  but  no  damage 
was  done  to  the  ship.  Then  a  char  ge  of  472^ 
pounds  was  fired  dead  ahead.  This  blew  a 
thumb  screw  off  a  cable  cover,  and  when 
another  chai'ge  of  like  weight  was  fired  82^ 
degr'ees  forward  of  the  beam  the  blast  tore 
off"  the  loosened  cover  and  knocked  a  wheel 
off  the  capstan  besides. 

This  damage  was  considered  so  slight  that 
Capt.  Dornville,  in  charge,  ordered  a  full 
service  char-ge  to  be  fired  dead  ahead;  for- 
tunately for  the  ship  he  had  the  gun  elevat- 
ed three  degi'ees,  which  brought  the  axis  of 
the  bore  over  five  feet  above  the  deck,  and 
gave  the  gas  a  risirrg  impulse  as  it  left  the 
gun.  Never'theless,  the  char-ge  permanently 
depressed  the  deck,  where  the  full  blast  of 
the  powder  was  felt,  by  two  inches,  as  the 
officers  admit,  but  really  more  than  that, 
it  is  asserted  by  the  London  papers.  The 
deck  beams  were  bent,  and  one  mess-deck 
stanchion  broken  shor-t  otf.  The  next  shot 
fired  was  with  the  muzzle  well  out  to  star- 
boar-d,  wher-e  no  damage  could  be  done. 
The  important  question  of  what  the  effect 
on  the  ship  would  be  in  case  the  guns  wer-e 
fir-ed  horizontally  and  dead  ahead  a  dozen 
times  in  succession,  as  would  vei-y  likely' 
have  to  be  done  in  battle,  was  left  unan- 
swered, save  by  infei'ence. 

The  chai'ges  fir-ed  from  tlie  after  turret 
are  relatively  unimportant,  because  but  one 
of  the  dozen  was  firmed  with  a  full  service 
charge.  It  was  demonstrated,  however, 
that  a  gun  of  this  gr-eat  size  could  be  loaded 
and  lired  three  times  in  9  minutes  and  7 
seconds. 

If  a  gun  with  a  bore  of  13^  inches  has 
such  a  disastr'ous  effect  on  its  own  ship  as 
this  one  had,  it  appeal's  certain,  of  coui'se, 
that  the  larger  gun — lo-inch  boi'e — proposed 
for  the  new  Amer-ican  harbor  defense  ship 
had  better  not  be  built,  unless,  indeed,  it 
wer-e  worth  the  expense  as  an  experiment 
and  for  the  sake  of  tr-aining  Americarr  gun- 
makei's  in  their  art.  It  is  assei'ted  that  no 
gun  of  modern  make  above  I'.'-inch  bore  has 
ever  been  lired  hor  izontally,  foi'e  and  aft. 
above  a  ship's  deck  with  a  full  service 
char-ge  without  ser  ious  damage  to  the  slrip. 
Not  over  three  such  shots  have  ever  been, 
anyhow,  but  sever-al  moi-e  that  nearly  coi'- 
r-e.sponded  with  those  conditions  have  been 
fir-ed — notably  those  on  the  'Anson' — and  in 
all  cases  the  result  tended  to  show  that  the 
guns  wer-e  too  lai'ge. — Xeiv  York  Sun. 

— —  •  ♦  •   

KoKOMO,  Mar-ch  '21.— The  lar-gcst  plate  of 
glass  ever  casti'i  the  woi'ld  was  dr-awn  from 
the  annealing  furnaces  at  the  Diamond  pla:e 
glass  factoi'v  at  Kokomo,  Thur-sday  after- 
noon. It  measur-es  14.j  by  195  inches,  weighs 
•^ijOOO  pounds,  and  is  perfect. 
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TKADE  NOTES. 

With  'a  view-  of  testing  the  rapidity  of  electric 
welding,  twenty  pieces  of  one-inch  common  round 
iron  bars  with  rough  ends  were  recently  welded  to- 
gether by  two  men  in  thirteen  minutes. 

* 

D.  McLeod  Cobb,  C.  C.  Cobb,  S.  A.  Cobb,  and  L. 
De  T.  Cobb  have  incorporated  the  South  Brooklyn 
Engine  Works,  with  a  capital  of  $r)0,000,  for  the 
purpose  of  building  Lighthall  surface  condensers, 
etc. 

*  * 

* 

Edward  P.  Allis  &  Co.  at  Milwaukee,  will  soon  be 
merged  into  a  stock  company  with  a  capital  of  from 
$1,500,000  to  12,000,000.  The  stock  will  all  be  held  by 
the  present  management,  and  the  change  is  made 
from  a  firm  to  a  corporation,  merely  to  simplify  and 
facilitate  busi  ness. 

*  •* 
* 

Edward  P.  Allis' Engme  Works,  Milwaukee, 
Wis.,  have  contracted  to  furnish  the  West  End 
Electric  Railway  Company, of  Boston, Mass.,  eight  en- 
gines of  1,000  h.p.  each,  and  one  of  500.  These  are  to 
be  triple  expansion  and  will  make  13,000  h.p.  that 
the  West  End  Company  has  in  its  station. 

*  » 

* 

In  Neenah,  Wis.,  at  the  Winnebago  Paper  Mills, 
a  workman  was  sent  to  shovel  snow  off  the  roof. 
In  jumping  from  one  roof  to  another  he  alighted  on 
a  skylight  which  was  hidden  by  snow.  He  fell  20 
feet,  and  droj)ped  into  the  working  parts  of  a  300 
h.p.  engine.  The  employees  rushed  to  the  spot, 
and  as  they  looked  saw  the  man  creep  under  a 
crank-shaft  and  walk  out  uninjured. 

*  * 

* 

Peter  Smith,  of  this  city,  has  issued  the  appended 
notice:  I  respectfully  announce  to  the  steam  using 
public  and  my  fellow  engineers,  that  the  well- 
known  firm  of  Hine  &  Robertson,  steam  specialties, 
45  Cortlandt  Street,  New  York  City,  have  the  sole 
agency  for  the  sale  of  the  Hui'ricane  Automatic 
Flue  Cleaner.  All  orders  from  the  trade  and  in- 
dividual consumers  should  be  sent  to  them  in  the 
future. 

*  * 

A  COMPANY  for  the  exclusive  manufacture  of  steel 
boilers  of  all  types  has  been  formed,  consisting  of  F. 
F.  Cleveland  and  Wm.  Hardwick  (firm  of  Cleveland 
&  Hardwick),  L.  G.  Skinner  and  Frank  Connell,  of 
the  Skinner  Engine  Co.,  together  with  H.  R.  Barn- 
hurst,  late  of  the  Stearns  Manufacturing  Co.,  all  of 
Erie.  The  brick  building,  60  X  150  ft.,  is  now  under 
way,  and  will  be  fully  completed  in  about  two  weeks. 
All  the  machinery  has  been  ordered,  and  will  be  in 
place  ready  for  business  within  sixty  days. 

* 

The  twenty-first  convention  of  the  American 
Mechanical  Engineers  will  be  held  in  Cincinnati, 
Ohio,  beginning  May  13.  This  date  occurs  in  the 
week  preceding  the  musical  festival  in  that  city, 
and  is  so  chosen  that  any  so  desiring  may  enjoy 
both  reunions  for  one  journey.  The  paper  for  the 
Cincinnati  meeting  should  be  in  the  secretary's 
hands  before  March  20, and  intending  contrib  utors 
are  requested  to  send  him  the  titles  of  their  papers 
at  once.  Send  also  queries  for  the  Topical  Dis- 
cussions immediately. 

*  * 
* 

Jenkins  Bros.,  71  John  Street,  New  York,  have 
issued  a  catalogue  and  price  lists  of  valves,  gavige 
cocks,  the  well-known  "Jenkins"  packing,  and 
other  specialties  made  by  them.  This  price-list 
supersedes  all  others,  and,  as  it  differs  materially 
from  all  others,  should  be  in  the  hands  of  all  users 
of  these  goods.  It  has  been  customary  in  the  valve 
trade  to  quote  very  large  discounts.  This,  Jenkins 
Brothei's  think  is  detrimental  to  the  ti'ade,  and  they 
have  reduced  their  price-list  and  lowered  the  dis- 
counts. A  large  variety  of  valves  are  illustrated  in 
the  catalogue,  and  there  are  illustrations  of  other  of 
their  products. 

*  « 
* 

Mechanical  and  mining  engineers,  with  Andrew 
Carnegie  as  Chairman,  met  lately  at  the  Engineers' 
Club,  10  West  Twenly-ninth  street,  to  make  arrange- 
ments for  the  visit  in  September  next  of  250  mem- 
bers of  the  Iron  and  Steel  Institute  of  Great  Britain. 
There  will  be  a  meeting  ol  the  institute  in  New  York 
City,  followed  by  a  meeting  of  the  American  Insti- 
tute of  Mining  Engineers.  Then  there  will  be  an 
excursion  of  five  or  six  trains  and  about  1,000  people 
to  Pittsbui'g,  where  there  will  be  a  two  days'  inter- 
national session.  Afterward  there  will  be  excur- 
sions to  the  North,  the  West,  and  the  South.  The 
visitors  will  be  in  America  a  month. 

*  * 
* 

"  The  range  finders  for  the  United  States  cruiser 
'Baltimore'  have  been  subjected  to  an  official  test. 
Seven  observations  were  made  with  an  extended 
base  line  and  an  error  of  only  44-100  of  1  per  cent, 
was  recorded  against  the  instrument.  The  officers 
aboard  the  'Baltimore'  speaks  in  high  terms  of  the 
nevs'  device,  and  are  anxious  to  pass  upon  its  accu- 
racy in  actual  gunnery  tests.  No  attempt  was  made 
in  the  manufacturing  of  the  'Baltimore's'  range  find- 
ers to  turn  out  showy  instruments.  Lieut.  Fiske, 
however,  proposes  to  introduce  metals  into  the  fu- 
ture range  finders  which  will  make  them  decidedly 
attractive.  Officers  argue  that  an  efficient  device 
costs  high,  no  matter  what  it  is,  and  that  in  a  vessel 
such  as  the  'Baltimore,'  fitted  with  expensive  and 
handsome  contrivances,  the  range  finders  should  be 
in  keeping  with  the  surroundings. 


A  BILL  for  salvage  was  filed  recently  in  the  Clerk's 
office  of  the  United  States  District  Court  by  Thomas 
A.  Scott,  of  New  London,  for  $65,000.  There  ai-e 
two  claims  in  the  bill,  one  for  $50,000  on  the  steamer 
'  City  of  Worcester,'  and  .$15,000  on  the  cargo  of  the 
steamer.  The  bill  is  against  the  Norwich  and  New- 
York  Transportation  Company.  January  12,  the 
steamer  '  City  of  Worcester,"  while  proceeding  from 
New  York  to  New  London  with  a  cargo  of  cotton, 
merchandise,  and  express  inatter,  ran  upon  Bart- 
lett's  Reef,  filled  with  water,  and  was  in  danger  of 
total  destruction.  Scott  went  to  her  assistance  and 
took  off  her  passengers  and  crew.  He  then  saved  all 
the  cargo,  which  was  valued  at  $150,000.  After 
lightening  the  vessel  he  succeeded  in  floating  her 
from  the  reef.  This  necessitated  the  employment 
of  a  large  force  of  men,  divers,  and  others.  He  took 
the  '  City  of  Worcester '  to  New  London  and  then  to 
New  York  for  temporary  repairs.  She  was  then  re- 
turned to  New  London.  The  steamer  is  worth 
$300,000. 

»  * 
* 

At  Pans  about  50,000  tons  of  structural  steel  was 
used,  but  our  World's  Fair  project  is  much  larger. 
The  iron  and  steel  used  in  the  buildings  will  only  be 
a  fraction  of  the  total  demand,  as  there  will  be  large 
calls  for  railway,  bridge,  and  other  purposes,  that 
will  help  trade.  The  orders  for  structural  iron  will 
have  to  be  distributed.  No  one  firm  would  take  the 
entire  contract  even  if  it  could  fill  it.  Pittsburg 
makes  half  the  structural  iron  in  America,  and  it  is 
safe  to  say  will  get  half  the  Fair  work.  Macintosh, 
Hemphill  &  Co.,  who  bought  the  Centennial  Expo- 
sition main  building,  which  covered  twenty-three 
acres,  say  there  were  about  6,000  tons  of  wrought 
and  cast-iron  in  it.  The  colossal  iron  tent  talked  of 
at  Chicago,  they  estimate  would  require  ten  times 
as  much  material.  A  pioneer  in  the  Pittsburg  glass 
trade  estimates  that  50,000  feet  of  common  window 
glass  at  least  will  be  required.  One  thousand  feet 
is  ordinarily  considered  a  large  order  for  a  single 
building.  A  correspondingly  large  amount  of  flint 
glass  would  be  used  and  the  demand  for  plate  glass 
upon  the  ground  floor  would  be  enormous.  It  is  es- 
timated that  these  needs  will  have  an  important 
bearing  upon  the  glass  trade  the  coming  two  years. 

•X-  -X- 

* 

The  Gundlach  Optical  Works  of  Rochester,  N.  Y., 
have  just  completed  an  eye-piece  for  the  great  Lick 
telescope.  The  eye-piece  is  constructed  on  a  per- 
fected theory  and  is  a  great  deal  larger  than  any  be- 
fore made.  Eye  pieces  of  the  same  pattern  are  in 
use  in  many  of  the  observatories  in  the  country,  and 
everywhere  excellent  results  are  obtained.  The 
Gundlach  glass  uses  all  the  light  gathei-ed  by  the 
large  field  lens  and  at  the  same  time  covers  the  area 
of  the  larger  glass  of  the  telescope.  There  are  two 
lenses  in  this  eye-piece.  They  are  six  inches  apart. 
The  larger  one  is  called  the  field  lens  and  is  Q}4 
inches  in  diameter.  The  other  lens  is  the  eyeglass 
proper.  It  is  three  inches  in  diameter  and  is  com- 
posed of  three  lenses,  a.  double  concave,  double  con- 
vex, and  meniscus,  cemented  together.  The  field 
lens  is  of  crown  glass.  The  concave  and  convex 
lenses  are  also  of  crown  glass.  The  meniscus,  or 
correcting  lens,  is  of  flint  glass.  No  other  eye-piece 
of  anything  like  equal  dimensions  has  ever  been 
made.  The  largest  now  in  use  is  not  over  2  inches 
in  diameter,  and  that  is  far  above  the  average  size. 
The  light  from  heavenly  bodies  seen  through  the 
Lick  telescope  and  this  eye  piece  will  be  20, 000  times 
as  bright  as  that  seen  with  the  naked  eye. 

*  * 

-X- 

The  Farrell  Foundry  and  Machine  Company  are 
just  completing  a  new  foundry  building,  which  has 
probably  the  most  costly  roof  of  any  similar  building 
in  Connecticut,  if  not  in  the  country.  It  is  a  three- 
decker,  built  of  iron  trusses.  The  roofs  are  covered 
with  sheet  copper  just  as  it  comes  from  the  mill.  It 
is  in  strips,  two  feet  wide,  and  long  enough  to  reach 
from  the  eaves  to  the  edge  of  the  roof.  This  is  laid 
in  strips,  and  the  edges,  bent  at  right  angles  with 
the  roof  are  clamped  together  and  bent  over  again. 
No  solder  is  used.  The  roofs  contain  a  trifle  over 
33,000  square  feet  of  copper;  or  38,000  pounds.  This 
is  worth  at  present  22  cents  a  pound,  making  the 
cost  of  the  covering  $8,360  for  the  material  alone. 
The  upper  section  of  the  roof  is  one  immense  glass 
skylight,  containing  over  6,000  square  feet  of  glass 
one  quarter  inch  thick.  Wallace  &  Sons,  copper 
manufacturers,  are  building  a  new  office,  the  roof  of 
which  is  also  covered  with  copper.  This  will  cost 
several  thousand  dollars  wlien  completed.  Several 
years  ago  the  Seymour  Manufacturing  Company  of 
Seymour  adopted  this  style  of  roof  when  copper  was 
much  cheaper  than  now.  Two  years  ago  the  build- 
ing was  destroyed  by  fire,  and  so  valuable  was  cop- 
per at  that  time  that  the  ruins  were  thoroughly 
searched  for  every  fragment  which,  found,  proved 
to  be  worth  more  to  the  company  than  the  original 
cost  of  the  roof,  with  the  cost  of  labor  added.  It  is 
estimated  that  the  roofs  on  the  new  foundry  build- 
ing will  last  for  100  years. 


A  STEADY,  methodical  man  does  more 
work  and  better  than  one  who  tries  to  do 
the  work  of  a  week  in  a  day.  Yet  nothing- 
shortens  life  like  laziness. 


The  Ss.  '  Pizatti '  (formerl\-  '  Cittj  of 
Mexico  '),  sailing-  out  of  this  port,  has  a  brass 
screw  which  cost  $'2,500.  It  won't  do  to  lose 
many  of  them. 


A  PLATFORM  RAILWAY. 

Messrs.  Rettig,  two  German  eng-ineers, 
have  recently  evolved  a  new  idea  in  the  mat- 
ter of  street  railwaj's.  Observing  that  even 
a  fat  man  can  manag-e  to  mount  a  tramcar 
in  motion,  Messrs.  Rettig-  propose  to  use,  as 
their  rolling  stock,  three  continuous  plat- 
forms moving  along  the  streets  side  by  side. 
The  lowest  of  the.se  p'.atfoi-ms  is  4  in.  high 
and  moves  at  a  uniform  speed  of  5  ft.  per 
second.  Any  ordinary  pedestrian  can,  they 
state,  mount  this  platform  from  the  ground 
v'ithout  dilhcult}',  and  from  this  he  can  with 
equal  ease  step  on  to  a  second  platform,  4  in. 
higher  than  the  first,  and  moving  twice  as 
fast.  The  passeng-er  thus  acquires  a  speed 
of  10  ft.  per  second,  and  stepping  on  to  the 
third  platform  in  the  same  waj'  he  is  carried 
at  a  speed  of  1.5  ft.  per  second  or  ten  miles 
an  hour  to  his  destination,  where  he  steps  off 
in  the  inverse  order.  The  inventors  claim 
that  with  their  sj'stem  no  time  is  lost  from 
stoppages,  and  the  passeng-er  steps  off 
wherever  he  wishes,  and  is  not  compelled  to 
mount  or  dismount  the  train  at  fixed  stations 
only.  On  the  other  hand  it  would  seem  that 
as  the  moving-  platforms  are  to  be  several 
miles  long  and  in  triplicate  their  first  cost 
and  working  expenses  would  be  prohibitive 
— to  say  nothing-  of  the  difficulty  of  finding- 
a  site  for  them — though  mechanically  speak- 
ing thei-e  is  nothing-  impracticable  in  the 
idea. — Engineerinq. 

[Nothing-  new  either.  It  was  illustrated 
in  the  Scientific  American  twentj-  years 
ago.] 

The  moment  a  man  forg-ets  what  is  due 
the  uniform  of  his  country,  at  home  or 
abroad,  in  social  or  military  life,  strip  him 
of  it. — Marine  Journal. 


CLUB  RATES  FOR  1890. 

In  former  years  we  have  made  large  re- 
ductions for  clubs,  varying-  in  amount  with 
the  numbers  sent.  These  rates  have  been 
lower  than  -we  can  longer  afford,  and  we 
feel  that  we  cannot  continue  them  longer. 
We  hope  our  friends  will  feel  that  they 
get  $2  worth  of  value  in  each  issue,  at  least 
that  annually,  and  continue  their  favors  for 
1890.  We  have  therefore  to  announce  thai 
our  rates  for  1890  are: 

Two  names,  one  of  them  new.  .$1.80  each. 

Five  names  l.TO  each. 

Ten  names  1.50  each. 

This  is  the  lowest  rate  we  can  make  for  The 
Engineer  for  any  nuinber  of  names.  We  add 
also  that  all  names  comprising-  a  club  must 
be  handed  in  at  one  time;  we  cannot  extend 
the  privilege  of  joining-  a  club  at  any  time 
during  the  year  to  one  or  two  persons. 

Those  who  are  willing-  to  aid  our  enterprise 
to  the  extent  of  soliciting-  their  friends  to 
come  in,  can  write  the  names  on  a  separate 
sheet  and  send  them  with  the  money.  Send 
an  express  company's  receipt  or  postal  notes 
in  preference  to  postal  orders.  Be  particular 
and  have  all  names  and  addresses  correct. 

RATES  AT  WHICh'wE  FURNISH  OTHER 
PAPERS  WITH  THE  ENGINEER. 

Subjoined  will  be  found  our  clubbing  rates 
with  other  papers,  the  proprietors  of  which 
make  a  reduction  in  their  rates  in  connection 
with  us. 

All  complaints  of  irregularit\' m  receiving 
other  papers  should  be  made  directly  to  the 
publishers  of  them,  not  to  us. 

Publication  With 

Price  per  year.  Thk  Engi.>kkr 

Railroad  Gazette  14.20  |5.40 

Scientific  American                3.00  4.50 

American  MiUer                      1.00  2.75 

Manufacturer  and  Builder. ..  1.50  3.00 

Amei-ican  Machinist                2.50  4.20 

London  Engineer  10.00  11.00 

ENGINEERS'GAZETTE.London  1.50  3.50 

National  Car  Builder   1.00  2.75 

Cotton,  Wool  and  Iron   8.00  4.25 

These  rates  are  for  new  subscribers  to  the 
journals  named,  and  those  who  send  money 
through  us  will  please  state  whether  their 
subscriptions  are  new  or  a  renewal. 

Any  periodicals  not  on  this  list  will  be  fur- 
nished at  a  discount  from  regular  rates. 

JOHK  B.  Jackson,  Printer,  48  Centre  St.,  Now  York. 
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ALI.   BOOKS   AOVERTISEO   IN   THESE   PAGES   SOI.I>    BY  US.^ 


Hinrs  for 
Sfeam  Yachtsmen/' 

A  pamphlet  of  about  forty  paffes,  full  of  iiifornia- 
tion  for  owners  and  engineers,  by 

E.  E.  ROBERTS, 

author  of  Useful  ]Iints  on  Stoani,"  and  inventor 
of  the 

ROBERTS  SAFETY  WATER-TUBE  BOILER. 

SENT  FREE  ON  RKCKIPT  OP  TWO-CENT  8TAMP. 

Address 

E.  E.  KOBKUTN, 

107  Liberty  St.,  New  Yoiji. 

OCEAN     MARINE  ENGINEERS' 
BENEFICIAL  ASSOCIATION, 
No.  69,  N.  Y. 
HAL,!.,  18*.)  IJOWKKY, 
mectit   every   WediiONclHy    Evt'iiiiij;  a( 
7.30.    Visiting  KrolliorK  \i'itli  <'rc(loii- 
tlalN  rordial!}'  invited. 
GEO  UHLER,  Sec'y.  J.  GEO.  HERMES,  Prest. 

KATZENSTEIN'f 

Self-Acting  Metal  Packing, 

For  Piston  Rods,  ValT« 
Stems,  etc. 
;b|l0f  every  description. 
For  Steam  Engines,  L»- 

Dcomotives,  Pumps,  Ac. 
Adopted  and  in  UB« 
by  the  principal  Iron 
Works  and  Steamship 
Companies  within  th« 
last  10  years  in  this  an<l 
Foreign  Countries.  For 
full  particulars  and  r«- 
ferences,  address, 

L.  Zi^TZEHSTEIH  *  06. 

35»  West  St., 

IVew  York. 


HORACE  SEE, 

Engineer  and  Naval  Architect, 

(Consulting,  Consthuctlno,  and  ^^xi-kht) 

Number  I  Broadway,  New  York. 


LANSDELL  SYPHON, 

^  Cheap  and  Simple  Steam  Pump. 

\V'(»rkliiK  1)>  illrcct  at-Hori  of  sii'ani.  Huh 
no  valves  or  otln-r  vvorkinK  part-*,  ami 
cannot  t;et  out  of  repair,  cannot  free«*, 
aiH)  will  pump  aHhcH,  waHle,  or  aiiythlnu 
th:it -ail  enler  (he  pipes,  "liivalilalilt*  as 
;i  l.llnr  pump." 

Made  in  Irad  or  brass  for  acids. 

JUHN  S.  LENU'S  SON  &  CO., 

4  I'leteher  St.,        NEW  VOItK. 


M.\\H.\TT.\1V 

SELF-LUBRICATING 

i*liiiiibuuo  I'lickinu 

1,  t^"  lii-sl  I  )  be  liiirl  fcir  .Stc  iiiiTS, 
•ic'oinoi Ives,  Stailonary  I'liKliies, 

I  'u  up  .  wlili  oil.  hot  or  cold  water. 

\ :  l.-es.  Steam  Hamm'^is,  etc.   It  Is 

ii  a  le  round  and  scpitre. 
Sc. id  tor  clr.  ular^*,  or  sample  for 

irlal  to  the  Ocneral  .Vgeiits, 

<;UEENE,  TWEED  &;  CO.. 

h:;  C'mambicu.s  St.,  N.  Y. 


STKAM  ENGINE.— A  Poeket-liook  of  I'ractical 
Rules  for  the  Proportions  of  Modern  Engines 
and  Hollers  for  Land  and  Marine  purposes,  by 
N.  P.  Burj,'h.  Details  of  lli^'h-Pressure  Eii;jine, 
Beam  Enj,'ine,  Coudensiui;,  Marine  Screw  En- 
gines, Oscillating'  Ensjines,  Valves,  etc.,  Kand 
and  Marine  Boilers,  Proportions  of  En;,'iiies  pro- 
duced by  the  rules,  Proportu)iis  of  Boilers,  etc. 
32mo.  roan  ,  81  50 


RICHARD  DUDGEON, 

No.  24  Colninbia  Street,  New  York, 

Maker  and  Patentee  of 

Improved  Hydraulic  Jacks 

Punches,  Roller  Tube  Expanders,  and  Direct  .\ctInK 
Steam  Hammer.s.  .laek.s  for  Pressing  on  Car  Wliei-ls 
or  t'lank  Pins,  made  to  order,  t'ommnnlcatloiis  by 
letter  will  receive  prompt  attention. 


THE  PRATT  &  WHITNEY  CO., 

HAH.Tr03Fl.I5,  CONN,  XT.S.-A.. 

MANUFACTURERS  OF  MACHINE  TOOLS 

For  Railway  and  General  Machine  Shops. 

COMPRISING 

lathes  •  Ptanert;  C(yrrugatinff  Machines  for  Grooving  Chilled  Grinding  Bolls  for  Flouring  MiUs; 
'Drilling  Machines  {Horizvntal  and  Vertical);  Screw  Machines;  Milling  Machines; 
Gutter  and  Twist-Drill  Grinding  Machines,  Turret  Head  Chucking, 
Bolt-Cutting,  Forging  and  Finishing  Machinery;  Nut- 
Tapping  and  Cutting  Off  Machines;  Boring-Mills. 

And  Plants  Complete  for  Gun  and  Sewing  Machine  Manufacture. 
Special  Machinery  for  Metal  Working. 

nacbineM  Completely  Equipped  witb  Tools,  Fixtures  and  Ganees 
tor  Jlanufacturiue  Metal  diouds  Generally. 

U.  S.  Stahdard  Taps  aito  Dies  fob  both  Hand  and  Machine-Work  ;  Pipe  Taps  and  Rbamehs. 

Hatter  Car-Builders'  Standard  Limit  Gauges  for   ROUND  BAR  IRON.     U.  S  Standard 

Thread  Gaui,-es.   Standard  Cylindrical  Size-Gauges.   Drop-Forged,  Steel  Caliper  Gauges. 
Standard  Hand,  Shell,  and  Chucking  Reamers.    Taper  Reamers  for  every 
purpose.  Hardened  and  Ground  Steel  Mandrils,  and  every  appliance 
in  TOOLS,  FIXTURES,  or  SPECIAL  GAUGES,  necessary 
for  STANDARD  INTERCHANGEABLE  WORK. 

Combination  Lathe-Cliucks;  Rensbaw  Ratcliet  Drills,  Etc. 

^"Send  for  Illustrated  Catalogue  and  Price-List. 

J.  M.  ALLEN,  -  -  -  President. 
Win.  B.  FRANKLIN,  -  Vice-President. 
P.  B.  ALLEN,  -  Second  Vice-President. 
J.  B.  PIERCE,  Secretary  and  Treasurer. 


WORTHINCTON 

STEAM  PUMPS 
PUMPING  ENCIIMES 
INDEPEIMDEIMT  CONDENSERS 

SKNU  1  OR  CKNERAL  CATALOGl  K 

HENRY  r7  WORTHINGTON 

Boston.   Philadelphia.   Chicago.   St.  Louis.   St.  Paul.  San  Francisco. 


Issues  Policies  of  Insurance  after  a 
careful  Inspection  of  the  Boilers, 

COVERING  AI,L  LOSS  OR  DAMAGE  TO 

BOILERS, 

BUILDINGS  AND  MACHINERY, 

ALSO 

Covering  Loss  of  Life  and  Personal  Injury 

ARISING  FROM 

STEAM  BOILER  EXPLOSIONS, 

The  Business  of  the  Company  includes  all  Kinds  of  Steam  Boilers. 
Full  information  concerning  the  plan  of  the  Company  can  be  obtaineii  at  the 

COMPANY'S    OFFICE,    HARTFORD,  CONN., 

OR  AT  ANY  AGENCY. 


WARMING  AND  VENTILATlNCi.— A  pra.  li.  ul 
treatise  on  wanning  buildings  by  Hot  Water, 
Steam  and  Hot  Air,  on  ventilation,  and  the  ' 
various  methods  of  distributing  artificial  heat,  i 
and  their  ell'eets  on  animal  and  vegetable 
I'hysiology.  To  whieh  ar<- added  an  inouiry  in- 
to the  laws  of  radiant  and  conducted  Ileal,  tlje 
cheniical  constitution  of  Coal,  and  the  combus- 
tion of  smoke.  By  Charles  Hood.  8vo,  cloth, 
 $5.00. 


rtTKA.M  KN'ilNK.  — Iv<*oii  h  Hor».-  I'ower  Inagram 
hhowH  fxjwer  of  Si  mole  or  Ojmpound  Kiiginea, 
with  anj'  diameter  of  cylinder,  prej>.sure,  hpeed  or 
cut-oIT,  quantity  of  water  Ui>»-<1,  mcstii  preMure 
for  any  cut-oIT,  and  Groiui  Piitton  prcbaure,  with 
explanations  %i  M 

THE  POCKET  BOOK  OF  POCKET  BOCiKH,  twing 
Molesworlli  and  Hursfn  Pocket  li<xjkk,  printed 
on  Indian  pa[>er  and  bound  together  in  one  vol- 
ume, royal  'Cimo,  Huhsia.  gilt  edi/in  %!i  (X) 


Corrugated  Metal  Gaskets.  BOOKS  for  ENGINEERS. 


(I'ATE.STKU.) 

Are  the  most  reliable  for  flange 
connections;  made  plain,  oval, 
square  and  irregular  for  pipes, 

CVU.NDKRS,  VALVES  AND  CnKSTS. 

Is  not  affected  by  water,  steam, 
gas,  oil,  vapors  or  acid  solutions. 


U.  S.  MINERAL  WOOL  CO., 
2  Cortlandt  Street, 

NEW  YORK. 


im  page  Catalogue  free  on  application. 

TREATISE  on  the  Richards  St«am  Engine  Indica- 
tor, by  (;.  T.  Porter.    Illustrated,  8vo   $3  00 

IRON  and  Steel  Founding,  bv  Claude  'W'vlie. 
Second  edition,  revised  and  enlarged,  8vo.  .ii  OU 

ALtJEBUA  .Self  laughl.  by  W.  P.  Higgs.  An  easy 
and  simple  explanation,  8vo  $1  00 

THE  FIRE.MEN'S  Guide.    A  Handbook  on  the 

Care  of  Hollers.    Fourth  edition,  8vo  JO  50 

I  USEFUL  HINTS  to  Sea  going  Engineers,  and 
how  to  repair  and  avoid  "  breakdowns."  8vo. 

E.       F.  N.  SPOnT 

12  Cortlandt  Street,      •     NEW  YORK. 


INVENTOR'S  MANUAL— How  to  make  a  patent 
piy,  by  an  experie  .ced  and  successful  inventor. 
Thousands  of  useful  inventions  are  every  year 
patented,  but  on  which  the  inventor  does  not  re- 
alize anything,  simply  for  wan  -  of  information 
liow  b^st  to  proceed  to  introduce  or  dispose  of 
his  invention. 

The  Inventor's  Manual  is  a  book  designed  as 
a  guide  to  inventors  in  perfecting  their  inven- 
tions, taking  out  their  patents,  and  disposing  of 
them.  It  is  not  in  any  sense  a  Patent  Solicitor's 
Circular,  nor  a  Patent  Broker's  Advertisement. 
No  ad  vertisenients  of  any  description  appear  in  ; 
the  work.  It  is  a  book  of  about  ICQ  pages,  con-  i 
taining  a  quarter  of  a  centi-ry's  experience  of  a 
successful  inventor,  together  with  notes  based 
up  >n  ihe  experience  of  many  other  inventors. 
Price  SI. 00 

SPONS'  MECHANICS'  OWN  BOOK,  Containing 
702  pages,  8vo,  cloth,  with  1420  illustrations.  A 
manual  for  handicraftsmen  and  amateurs.  Price 
S2.,50  postpaid. 

STEAM  HEATING  FOR  BUILDINGS;  or.  Hints  | 
to  Steam  Fitters.  Being  a  description  of  Steam  ' 
Heating  Apparatus  for  Warming  and  Ventilat- 
ing Private  Houses  and  Large  Buildings,  with 
Remarks  on  Steam,  Water,  and  Air  in  their  Re- 
lations to  Heating.  To  which  are  added  useful 
miscellaneoue  tables.  Third  edition.  With 
many  illustrative  plates.  By  W.  J.  Baldwin. 
12mo,  cloth  $2  fX, 


INDICATOR. 

I  have  a  new  Thompson 
indicator  of  modern  type  for 
sale  which  can  be  had  low,  for 
want  ot  use,  complete  in  case, 
with  all  usual  fixtures. 

R.  C.  DAVIS,  Engineer, 
54  Wall  Street,      -      X.  Y. 


BOILER  MAKING  FOR  BOILER  MAKER.S.-A 
Practical  Treatise  on  work  In  the  Shop,  show, 
ing  the  best  Methods  of  Riveting.  Bracing  and 
Staying, Punching,  Drilling,  etc.,  and  the  most 
economical  manner  of  obtaining  the  t>est  qual- 
ity of  output  at  the  least  expense.  B>-  W.  H. 
Ford.  M.  E.   ISmo.  cloth  $1.00 

ELECTRIC  UGHTING  — Practical  Electric  Light- 
ing'.  by  A.  Bromley  Holmes,  .Assoc.  Mem.  I»nt. 
C.E.,  with  87  Ulustratiotu,  third  edition,  correct- 
ed and  enlarged,  crown  Svo,  cloth  1.00 


THE  NEW  INDUSTRIAL  LIGHT, 


BRILLIANT!  POWKKFl'L  !  and  DIFFUSIVE! 

Bnrus  Petrolfinm  Oil  Sprayed  liy  Comiiressed  Air. 

SI9IJPLE  !   SAFE  !   and  ECONOMICAL  ! 

Thousands  in  use  in  Iron  Works,  Machine  Shops,  Railr'-a  I 
Yards,  etc.,  etc.,  iu  Euro|)e,  and  in  ihu  United  States. 
Lumps  and  Burners  from  200  to  lO.lOO  candle  power, 
naiiiiractiirod  by 

INDUSTRIAL  LIGHT  GOMPAKY, 

I'ja  Tc-iiiplf  <  ourl. 

Authorized  Represent  a  t  ive.t  :  >e\v  Vork  «  ll). 

Rand  Drill  Company.  New  York  City. 
BUFFALO  ENGINEERING  CO. 
PARVIN  X  CO.,  Philadelphia.  Pa. 

P  !•  VV.^T  rm.  (M.-v.^luiirl  '> 


Pattern  Letters  lV)r  Molders 

Brand  Letters,  &c.    Vaiiderbiirsrh,  Wcll»  & 

Co,,  Cor.  Fulton  and  Dutch  Streets.  New  York. 

GARY  &  MUEN  GOMPANY, 

23-4  WesI  29lU  St.,  Ne%v  York. 

Spiral  Springs  for  All  Purposes, 

steel  Wire  Rods  Straightened  and  Cut  to  Lengths 


HY'DRAULICS.— Practical  Hydraulics;  a  series  of 
Rules  and  Tables  for  the  use  of  Engineers,  etc., 
etc.,  by  Thomas  Box.  Sixth  edition,  numerous 
plates,  post  8vo.  cloth  fS  00 

THE  PRACTICAL  STEAM  ENGINEERS'  GUIDE 
in  the  design,  construction,  and  management  of 
American  stationary,  IH  rtable,  and  steam  tire 
engines,  steam  pumps,  ooilers,  injectors,  govern- 
ors, indicators,  pistons,  and  rings,  safety  valves 
and  steam  gauges,  for  the  use  of  engineers,  lire- 
men,  and  steam  users,  by  Emory  Edwards.  lUus 
trated  by  119  ens'ravings,  crown  Svo,  cloth.  $2. 5 


\'.\X  S.WTVOdRD  &  H.VUFF, 

SOLICITORS  OF  PATENTS 

american  and  foreign 
Advocates   in  Patent  Causes, 
4i  PARK  ROW, 

Times  Building,   Rooms  191,  192,  New  York  City. 
J.  Van  Sa-vtvoord.  %v.  Hai  ft. 


STEAM  BOILERS.— The  Boilermaker's  and  Iron 
Shipbuilder's  Companion,  comprising  a  series  of 
original  and  carefully  calculated  tables,  of  the 
utmost  utility  to  persons  interested  in  the  iron 
trades,  by  James  Ftxlen,  author  of  "  Mechanical 
Tables,"  etc    fcap,  .Svo,  cloth   $2  (W  ' 


MACCORD'S  KINEMATICS:  "1;  .i.-'  IK'AL 
MECHANISM. — A  Treatise  on  the  Tr.insmission 
and  Modification  of  Motion  and  the  Construc- 
tion of  Mechanical  M  jvenieut-s.  Fit  the  us*  of 
Draughtsmen,  Machinists,  and  Students. if  Me- 
chanical Engineerin;-.  in  which  the  law>  irovern- 
ing  the  motions  and  various  (larts  of  Mechanics, 
as  effected  by  their  forms  and  modes  of  con- 
nection, are  <le<luced  bv  simple  geometrical 
reasoning,  and  their  application  is  illustrated 
by  accurately  constructed  diagrams  of  the 
dilTereut  mechanical  combinations  dis- 
cussed  $0.00 


TENTH   YEAK  OF  PUBLICATION, 


ii 


t-HE  ENGINEEK. 


PopSaFe^Yalve 

;|>yYffi.\RLLIEf  VALVE 
rflmproved^leamGaGe 
SIEMENdlNEINDiaTOR 


The  Latest  Designed. 

CONCEDED  TO  BE 
THE  BEST. 


STEAM  PUMPS 


ELECTRR-AI,  AOCI'MULATOR  AND  LIGHTING  Co.,  DETROIT,  JIlCH      Dec    20  IHKM 

CROSBY  STEAM  GAGE  AND  VAT.VE  CO.,  Boston,  Mass.  .        •     ,  looo. 

Gentlemen :—l  have  carefully  tried  the  Indicator  you  sent  me,  on  trial,  with  other.s,  and  am 
pleased  to  say  it  stands  the  test  splendidly.   I  accept  the  Indicator  on  tlie  terms  you  offer  ' 

Yours  truly.         MARTIN  MOOltE,  Chief  Engineer 
In  a  letter  from  this  Company,  dated  April  6,  1889,  occurs  the  following:  "The  Indicator  I 
boug-ht  of  j'ou  is  in  constant  use  and  giving  perfect  satisfaction." 

Those  Instruments  are  Manufactured  only  by  the 

CROSBY  STEAM  GAGE  &  VALVE  CO,,  93  Oliver  St.,  Boston,  Mass- 

NEW  YORK.  LONDON.  HAMBURG. 


Vulcanized  Fibre  Valves. 

For  Air,  Circulating,  Feed  &  Bilge  Pumps 

Far  Superior  to  India  Rubber  or  any  other  ma- 
terial, at  one-half  the  cost. 


VULCANIZED  FIBRE  CO., 

flenv  York  Office,  14  Dey  St..     Wilmington,  Del 


SHORT  LECTURES  TO  ELECTRICAL  ARTI- 
SANS. Being  a  course  of  experimental  lectures 
delivered  to  a  practical  audience.  By  J.  A. 
Fleming,  M.A.,  D.Sc,  (London).  Crown  octavo, 
cloth.  Price  $1.50.  208  pages  with  73  illustra- 
tions. 


SPON'S  TABLES  AND  MEMORANDA  FOR  EN- 
GINEERS. Selected  and  arranged  by  J.T.Hurst, 
C.  E.,  Mem.  of  the  Society  of  Engineers.  64mo, 
roan,  gilt  edges,  third  edition,  revised  and  im- 
proved.   Vest-pocket  size  $0.40. 

S  HIPBUILDING.— The  Power  and  Speed  of  Steam 
Vessels  calculated  by  Rules  adapted  for  Vessels 
of  all  types.  By  William  Bury,  M.  I.  M.  E.,  Con- 
sulting Marine  Engineer,  with  diagrams,  small 
4to.  sewn  $1.41" 


Steam  Launches 

STEAM  YACHTS, 
TUC  BOATS, 

Marine  Engines  and   Boilers,  Pro- 
peller Wheels  and  Boat 
Machinery. 

Send  for  free  Illustrated  Catalogue. 

CHAS.  P.  WILLARD  &  CO., 

236  Randolph  St.,  Chicago,  III. 


S' 


March  8,  1890. 
•BALED  PROPOSALS  will  be  received 
at  the  office  of  the  Supervising  Archi- 
tect, Treasury  Department,  Washington, 
D.  C,  until  2  o'clock  p.  M.,  on  the  4tli  day 
of  April,  1890,  for  a  clock  in  the  tower  of 
the  U.  S.  Court  House,  Post  Office,  etc., 
at 

CAKSON  CITY,  NEVADA, 

in  accordance  with  the  drawing  and  spec- 
ification, copie.s  of  which  may  be  liad  on 
application  at  this  office,  or  the  office  of 
the  Superintendent. 

Each  bid  must  be  accompanied  by  a  cer- 
tified check  for  $100.00. 

The  Department  will  reject  all  bids  re- 
ceived after  the  time  fixed  for  opening  the 
same ;  also  bids  which  do  not  comply 
strictly  with  all  the  requirements  of  this 
invitation. 

James  H.  Windrim, 

Supervising  Architect. 


DORETHY   &    WADS  WORTH, 

367  West  St.,  New  York. 
BOILER  TUBE  STOPPERS. 


Patented  Apr.  10,  1877.  No.  189,429.  sr 

Ship  and  Smith  Work.^^ 


Naval 
Constructors 
Architects. 
Builders. 
Mechanics. 
.\ssa}'ers. 
Chemists. 
Scientists. 
Students. 


Size  irxJxU 
in.  Complete 
pocket  book. 

All  practi- 
cal problems 
solved  at 
sight. 

Mailed  on  re- 
ceipt of  75  cts. 


E.  0.  SMITH,  No.  1  Broadway,  U.T. 


STEAM  HEATING 


Barnard's   Condens'ng  System 

will  accomplish  the  following  desirable 
effects : 

Saves  Coal,  Perfects  the  Circulation, 
Prevents  all  Noise,  Prevents  Freezing, 
Uses  Exhaust  Steam,  if  any,  without  back 
pressure ;  will  work  at  any  pressure  of 
steam,  high  or  low;  has  no  machinery 
needing  care.  Is  adapted  to  Private 
Houses,  Flats,  Office  Buildings,  Hotels, 
Factories,  etc. 

CEO.  A.  BARNARD, 

15  Cortlandt  St.,    New  York. 

"Useful  Hints  on  Steam," 

By  E.  E.  ROBERTS. 

Second  Edition.   A  Book  of  96  pages.  Illustrated. 
Full  of  information.   Mailed  upon  receipt  of 

20  CENTS. 

NO  POSTAGE  STAMPS  RECEIVED. 
Address,  W.  BLITZ, 

107  Liiberty  St.,  N.  Y. 


Balanced 

STEAM 
TRAP 


MANUFACTURED  BY 

THE  CURTIS  REGULATOR  CO., 
Beverly  St.,  Boston,  Mass. 

Has  balanced  Valve,  therefore  works  equally  well  under 
HIGH  or  LOW  pressure  ;  discharges  full  area  of  pipe  ; 
has  hard  composition  float,  vented  to  the  atmosphere, 
and  is  warranted  not  to  collapse  or  fill. 

GENERAL  AGENCIES  : 

New  York,  109  Liberty  St. 

Pliiladelpliia,  L',035  North  Front  St. 

minncapoIiM,  210  South  Third  St. 
Chicago,  218  Lake  St. 


JENKINS  BROS.'  PUMF  VALV£S. 


We  make  a  specialty  of  Hard 
Rubber  I'ump  Valves  for  Hot  Water 
Oils,  and  Acids,  also  for  very  high 
pressures. 

Accept  no  Pump  Valves  as  JEN- 
KINS' or  JENKINS  BROS.'  unless 
stamped  like  cut. 


JENKINS  BROS., 
71  John  St.,  New  York. 
54  Dearborn  St.,  Chicago. 

1  05  Milk  St.,  Boston. 

2  1  No.  Fifth  St.,  Phila. 


DUPLEX  PVMP 


»VALLEY  PUMP  CO,,  Easthampton,  Mass. 


DUPLEX  STEAPUMMP. 

FOR  ALL  DUTIES, 

Simple,  Durable  and  EfTicient. 

Send  lor  1890  OatalogiK-. 

HALL  STEAM  PUMP  CO.,  91  Liberty  St., 

CHICAGO,  PITTSBURGH  AND  ST.  LOUIS. 


W PROVED 
1  PUMPING 


The  new  Handy  Binder  makes  a  per- 
f  jct  book  of  one  or  twenty-six  issues  of  The 
Engineer  Papers  bound  without  mutila- 
tion. Pages  open  flat.  In  flexible  board 
sides,  per  express  only,  50c. 

KUBERT  P.  WATSON  &:  SON, 

150  Nassati  Street,  N.  T. 


LINK-MOTION.— Link-Motion  and  Expansion- 
Gear  practicallj'  considered,  by  N.  P.  Burgh, 
Engineer,  illustrated  with  9  plates  and  229  tcood 

engravings,  small  4to,  cloth  $12  00 

Contents.— The  History  of  the  Invention  of  the 
Link-Motion;  Principles  of  the  action  of  Steam- 
workiner  Valves;  History  of  the  practical  applica- 
tion of  Valve-gearing;  Geometrical  principles  of 
the  action  of  Eccentrics  and  Link-Motions.  ac- 
cording to  their  relative  positions,  as  applied  for 
Valve-Gears  of  Steam  Engines;  Action  of  Steam- 
working  V^alves;  Action  of  the  Steam;  AppUca- 
tion  of  Valve-Gearing  (original);  Adjustable  Ec- 
centrics; Action  of  the  Link-Motion;  Action  of 
the  Slide  Valve;  Action  of  the  Eccentrics; 
Angles  of  Eccentrics  (to  set);  Cams,  shape  of; 
Cut-off  explained;  Expansion  explained;  Ex- 
haustion explained;  Eccentric  Rods  (length  of); 
Geometry  of  the  Link-Motion  and  Valve;  Lead 
Explained;  Lap  explained;  Link-Motion  ex- 
plained; Rules. 


R 


ELIANCE  HYDRAULIC  JACKS. 

SOLID  DRAWN  WELDLESS  STEEL  TUBES, 

ORIGINAL  DEAD-STROKE  POWER  HAMMERS, 
d»  s.  jxjstioe:  cfc  oo. 

No.  14  North  Fifth  Street, 


PHILADELPHIA,  PA. 


Power  Tests  IVIade 


To  determine  the  horse-power  used  from  any  line  of  shafting,  or  through  belts  ol 
given  dimensions.    Also  engines  and  I'oilers  t<-ste<l  for  jiower  and  evaporation. 

Expenses  of  running  any  givei\  plant  accurately  estimated,  and  faults  located. 
Kiieines  and  Boilers  and  all  Stoani  Machinery,  for  all  purposes,  contracted 

for  and  erected. 

27    ROSE  STREET, 

NEW  YORK. 


lur  aim  c 

CLIEF. 


THE  GREASER." 

ECONOMY  of  lubricant, 

SIMPLICITY  of  construction, 

DURABILITY,  and,  above  aU, 
RELIABILITY  in  action,  and 
its  characteristic  points. 

NOTHING  AUTOMATIC  ABOUT  IT. 

The  hand  on  cup  prac- 
tically "feels"  the  pin. 

Castor  or  lard  oil,  grease  or  tallotr 
plain,  or  a  mixture  of  any  or  all  can 
be  used  while  under  full  steam. 

O'CONNELL  &  CAHILL, 

PATENTEES, 

Manistee,  Mich. 


TENTH    YEAR  OFPUBLICATjION 


THE  ENGINEEil. 


ili 


Wm.   BERK£P£LD'S   FOSSIL   MEALr  COMPOSITION. 


Each  Rag  marked  with  trade  mark,  thuntV 
Bewark  of  iMiTATioNS.  Oril<T  direct  v 'ffadi  ma/<A 
from  the  sole  proprietors  ill  tlio  ^ 
United  States, 

WE  FOSSIL  MEAL  COMPANY, 
August  Giese,       -       Proprietor.  W.  /\  B. 
2  Cedar  St..    New  York. 
Or  from  our  authorized  atfents. 


DIXON'S 


EVERYTHING  FOR  THE  ENGINE  ROOM. 

\l  <■  are  ma  ii  ii  fu)- 1  ii  re  rn  of  aii<l  <1<-uI<th  1  ii  l<:ii;;iiieern'  h|>)'<'lal  I  lex,  and  can 
Nii|*|>l>'  ull  ;;<><><l>i  ni'i-ded  in  anen<:lii<-  room,  1*1  Tooln  uf  all  kliiili,  I'ackin^ 
<>1  all  kIndN,  iteeordin:;  <;aii-;i'M,  Nteam  liiixiiifn,  llaik  I*reni>nri'  \  al«i'ii,  lll^h 
and  I^o  «v  H  ater  \  larmn,  («rate  llarnffjireane  4  ii  pn^a  iid  o n  r  npeela I  KLI  .t|  I  .N  ATOK  , 
\%lii<-li  will  itonllii  i-l>'  preient  ::rea»<;  from  entering  a  boiler.  All  ^oods 
w  arraiitetl,  and  itrieex  low  lor  MlaiidartI  koo<In. 

NINE  &  ROBERTSON,  45  Capllanill  SI.,  N.  Y. 


Silica  Graphite  Paint,    Graphite  Pipe  JointGrease 

Unaffected  by  heat  or  cold,  dampness,  salt  air,  rust  or  For  Steam  or  Oas  I'ipes.  Holts,  Screvvo,  Etc.  Makes  a 
even  acids.  I'or  smoke  stacks,  holler  fronts  or  metal  Perfect  .lolnt  that  <  an  he  opened  with  ease  In  three 
work  this  Is  far  superior  to  anything  ma<le.    It  will    years  or  thirty  years. 

'joS.'mXtTN'tVt '•'im,ECO.,  .lersey  Cltv,  N.  .7.  .70S.  DI.XON  r-RUCIBI.K  CO..  Jersey  City,  N.  J. 


LE  COUNT'S  NEW  EXPANDING  MANDREL. 

(I'atented  December  !J5, 1877.) 

If  You  will  Try  this  Tool  You  will  not 
Regret  the  Expense. 


Taking  anytliinfj  from 


AMATEUR'S  SIZE. 

>^  to  1  incli  inclusive,  price  


.16  00 


MACHINIST'S  SIZE. 

No.  1   ^tol    in.,  price   $10  00 

No.  3   1    to  1)^  in.,  price   14  00 

No.  3  l^to2    in.,  price   18  00 

No.  4  (with  screws)  2    to  3    in.,  price   32  00 

No.  5   "         "   3    to  4    in.,  price   44  00 


C.  W.  LE  COUNT,  South  Norwalk,  Conn. 


INDICATOR  PRACTICE  AND  3TEAM  ENGINE 
ECONOMY,  with  plain  directions  for  attaching 
the  indicator,  takinp:  diafjrams,  computing  horse 
power,  drawing  the  theoretical  curve,  calculat- 
ing steam  consumption,  determining  economy, 
locating  dera-ngemeuts,  etc.,  also  tables  required 
in  making  the  computations,  by  Frank  F. 
Hemenway.   Price  $2.00 


SLIDE  VALVE.— The  Slide  Valve  practically  con- 
sidered, by  N.  P.  Burgh,  Engineer,  containing 
illustrations,  and  121  pages  of  letterpress.  Crown 
3vo,  cloth  $2.0( 

.MECHANICAL  DRAWING.— Prepared  for  the  use 
of  the  Students  of  the  Massacliusetts  Institute 
of  Technology,  by  Prof .  Linus  Fauiice   81.-..0 


8(pIML-ANDT  <5Tf\EET. 


Just 
Issued, 


FOR  1890, 

THE  RAILROAD,  TELEGRAPH  &  STEAMSHIP  BUILDERS'  DIRECTORY. 

A  United  States  Business  Directory  containing  the  names  of  manufacturers  and  dealers, 
covering  all  articles,  devices  and  materials  used  in  the  construction  and  operation  of 
Railroad,  Telegraph,  Steamship,  Heat  and  Power,  Electric  Light 
Co.s'  etc.,  including  dealers  in  Lumber,  Iron  and  Steel.  Locomotive  and 
Car  Builders,  Railroad,  Bridge  and  other  Contractors;  Electric  Light, 
Telegraph  and  Telephone  Co.'s;  Ship  Builders  and  Materials. 

Including  a  list  of  every  Kailroad  in  the  United  States,  Canada  and  Mexico,  giving 
length  in  miles,  Rolling  Stock  and  Officials  in  charge  of  ordering  and  Purchasing 

Supplies;  together  with  valuable  tables  useful  in  Railroad  Construction. 

rrice,  $2,50, 


ENGINEER  AND  MACHINISTS'  POCKET-BOOK, 
Containing  Mensuration  of  Surfaces  and  Solids, 
Strength  of  Materials,  Water  Wheels,  Hydrau- 
lics, Pneumatics,  etc..  Steam  and  the  Steam 
Engine,  Combustion,  Water,  Fuel,  Tables  of  the 
Weight  of  Metals,  Pipes,  etc.,  by  Charles  H. 
Haswell,  12mo,  roan  tuck,  new  edition,  enlarged. 
 4.00 


A  CATECHISM  OF  THE  STEAM  ENGINE  in  its 
various  applications  in  the  Arts,  to  which  is  now 
added  a  chapter  on  air  and  gas  engines,  and 
another  devoted  to  useful  rules,  tables,  and 
memoranda.  By  John  Bourne,  C.  E.  New  edi 
tion,  much  enlarged  and  mostly  re-written. 
Illustrated  with  212  woodcuts,  for  the  most  part 
new  in  this  edition.    l:,'nui,  cloth,  D.  A  $2.00 


WM. 

n 


B.  BROOK  <&. 

MANUFACTUPERS'  AGENTS  FOE 
I 


CO., 

n 


LEATHFft  BELTING,  ' 

Sole  .\!Jr''iits  Tor  IMio  n  \  <iiiiii  (  ore  iiml  Hi-iiip  rackini^H, 
Sole  Manufacturers  of  ACME  PISTON  PACEINO. 

No.  47  Murray  Street,   -   New  York  City. 

TelenhoTiB  Murrav  Ifi.'l.  WPrTT-  FOR  CATALOGUE 


:  vyciopsdia 


•  THE  A^f^UfAQURES  AND  PRODUCTS 
J        OF  THE  UNITED  5TATE5. 

•  comprises  Every  Article  .Tiade  in  this 
%  Country -indexed  and  Classified  -  and 
%  uader  each  article  the  names  and  addreises 

S  THE  BEST  MANUFACTURERS. 

•  ^mplete  in  One  Royal  Octavo  Vol.  of  over  I 

•  Tfice  inCotti.jS.  in  Leather.^?. 

•  ,  INDISPENSABLE 

•  To  Buyers  of  Articles  mall  lines  and 

•  Invaluable  as  a  Statistical  work. 

•  •  Orders  received  at  office  of  this  Paper  • 


March  12.  1890. 
Oi:.VFj;iJ  I'l'.Ol'O.SALS  will  he  received 
O  at  the  ofHce  of  the  .Supervising  Arc-hi- 
tcct,  Treasury  Deiiartnient,  Wa.shington, 
I>.  C,  until  2  o'clock  P.  M.  on  tlie  HW\ 
•  lay  of  April,  1890,  for  all  the  labor  and 
material.4  required  to  complete  the  ap- 
proaches to  the  U.  S.  Post-Oflfice,  etc., 
Iiuildin^;  at 

ST.  josKPH,  no., 

in  accordance  with  specification  and 
drawing,  oopie.'?  of  which  may  be  had 
on  ap])lication  at  thki  office  or  the  office 
of  the  Superintendent. 

Each  bid  must  he  accompanied  by  a 
certified  check  for  $200.00. 

The  Departmenc  will  reject  all  bids  re- 
ceived after  the  time  ti.xed  for  opening 
the  same  ;  also  bids  which  do  not  comply 
strictly  with  all  the  requirements  of  thie 
invitation. 

James  H.  Windrim, 

Supervising  Architect. 


WORKSHOP  RECEIPTS,  for  the  use  of  Manu- 
facturers, Mechanics  and  Scientitic  Amateurs. 
First,  second,  third  and  fourth  series,  each  con- 
taining  about  4.50  pa^es,  with  illustrations, 
crown  octavo,  cloth.    Price,  $2.00  each. 


A  TREATISE  ON  THE  L>E  OF  BELTING  FOR 
THE  TR,\NSMISSIOX  OF  I'fJWER.  »ith  numer- 
ous  illustrations  of  actual  method),  of  arranging 
main  driving  and  quarter  twist  beltK.  and  of  b«U 
fastenings.  Examples  and  rules  m  great  number 
for  exhibiting  ana  calculating  the  size  and  drir- 
ing  power  of  belts.  By  John  H.  Cooper.  H.E.S3.50 


SUBSCRIPTION  BLANK. 

Messrs.  EGBERT  P.  WATSON  <k  SON,  150  Nassau  St.,  N.  Y. 

Enclosed  please  find  |2.00.    Please  send  to  my  address  The  Engineer 
from  

Sign  Name  and  Address  very  plainly  and  always  give  your  house  number 
possible.   


for  one  year 
where 


ENGINEER'S  LOG  BOOK  Manual  of  Screw  Cutting. 


t^TO  GO  IN  BREAST  POCKET.-»a 

Beiiig^  a  record  <>r  daily  riiiiH  Tor  one 
year,  ruled  for  all  teiii|ieral iireti,  prei>>»- 
iireti,  revolutioiiN,  pitttoii  opeed,  ter- 
ininal.H,  hot  well  trniperaluroH,  fuel 
burned,  aslieH  and  waNtoN,  oil  uited, 
defeft."*,  ropairn,  and  remarks. 

Price,  One  Dollar  by  .Mail. 

EGBERT  P.  WATSON  &  SON,  N.  Y. 


By  D.  E.  MacCARTHY. 

Containing  full  information  for  the  practiri 
man,  eompriseti  in  simple  rules  by  which  any  nui: 
can  cut  any  thread  or  fractional  thread,  on  ai.;. 
engine  lathe  that  has  a  full  set  of  gears.  Price  Z'l 
cents.— mailed  free. 

E.  P.  WATSON  &  SO'  150  Nassau  St.,  New  Yor  .,. 

THE  COMPLETi;  PRACTICAL  MACHINIST,  em- 
bracing Ijithe  Work,  Vice  Work.  Dnllsand  Drill- 
ing, Taps  and  Dies,  Hardening  and  Tempering, 
the  Making  and  Use  of  Tools,  etc..  etc..  by  Joshua 
Rose.  Illustrated  bv  130  engravings,  crown  8vo, 
cloth  "   $2.50 


The  COLCAN  LUBRICATING  BALL  for  all  Steam  Engines,  ""^"§fa?i'ona,y. 


This  is  a  detergent  chemical  compounil  for  cleansing  and  lubricating 
of  any  kind,  and  needs  no  alteution.  It  reduces  the  cost  of  hilirication 
conden.ser.  Its  function  is  to  cut  and  dissipate  all  traces  of  previous 
reduces  fricli(^n,  and  is  cheap  in  first  cost.     These  assertions  are  fully 

BAhl.,  in  nuTcaiitile 

E.  S.  J.\FFR.\V  &  CO. 


PEOPLE'S  LINE  OF  STEAMERS,  Pier  26,  East  River, 
CoLOAN  M'F'o  Co.,  234  West  St.  New  York,  May  2\,  1SS8. 

Gentlemi' N:— For  the  past  two  months  I  have  beeuustiig  your  Lubricat- 
ing Balls  upon  our  steamer  "Rcsedale,"  and  we  have  been  makhiK  Ki) 
miles  iier  (lay,  using  but  two  of  them  each  day,  and  1  can  say  tliat 
in  all  of  my  forty  years'  experience  have  never  found  its 
eaual  as  a  cyliuuer  lubricator.      Yours  very  truly. 

HENKY  LAWKENCE,  Chief  Engineer  People's  Lhie. 

OLD  DOMINION  STEAMSHIP  COMPANY. 

New  York,  Mav  1st,  1883. 
Gents  :— In  answer  to  your  Inquiry  as  to  how  1  liked  your  Lubricating 
Balls  for  lubricating  the  valves  and  cylimlers  of  our  compound  and  other 
engines,  I  am  pleased  to  say,  after  a  trial  of  live  months  on  the  Steani'-hiD 
"Roauoke,"  and  two  mouths  each  of  the  Steamships  "  Guyandotte," 
"  Breakwater,"  and  •' KU  hmond."  that  it  has  given  entire  saiistactlon. 
We  use  two  Balls  an  hour  in  the  larKe  engines,  ileveloplni;  i.+  i  iliorse 
power,  and  one  Ball  piT  hour  in  the  small  engines,  developing  hoii  Horse 
power.  We  tlud  the  valve  and  cylinder  surfaCtv.  wearing  niui-h  smoother 
and  the  friction  greatly  reiluced.  The  surface  coiuicnscrs  and  boiU'rs  are 
entirely  free  from  the  hltliy  gre.ise  that  collected  in  them  wlien  we  used 
Cylhider  Oil.  I  take  great  pleasure  In  recomnieiidlug  your  Lubricating 
Balls  to  all  parties  who  want  a  good  lubricator  for  their  valves  and  cylin- 
ders without  having  the  filthy  grease  collect  In  tlieir  couileusers  and 
boilers.  Very  respectfully,  GEORUE  V.  SLO.\T, 

Supt.  Engineer  Old  Dominion  Steamship  Co., 
Pier  26  iNew  No.),  North  River. 


tlie 


literiial    surfaces  of 


-team  enuiiu 


It  makes  no  sloji  nr  mess 


mtiU'i'iailv,  and 

iep.isits    no    r«-.idiniMi    or    .:;rt-a.-f    in    tin-    L<'il>-r  or 

lubricants  u-etl.  a 

id  leave  the  surfaies  bri^'ht  aiiii  clean.    It  malt  rially 

boirie  out  by  tlie 

actual   working   of  the   COLGAN   LUHUlt ' ATING 

CoLOAS  Mfo.  Co. 

Gkstleme."!  :— In  reference  to  your  Patent  Lubricating  Halls.  1  have 
used  tlit-m  on  hoard  the  steam  Yacht  '  stranger,"  and  found  them  to  l)e 
all  you  claimed  for  them.  1  have  used  the  l>est  cylinder  oils  in  the  mar- 
ket. >  iit  owing  to  tne  steam  being  superheated  at  5  lbs.  pressure.  I  had  a 
good  deal  of  trouble  to  keep  the  valve  face  I'l  order  till  1  coiiinuiued  to 
use  the  Halls,  after  which  1  liad  n<'  fiirti  er  use  for  oil.  and  also  my  hollers 
are  frt  e  from  grciise  and  dirt,  and  1  may  Mulv  they  are  cheaper  than  oil  In 
direct  cost.  I  take  pleasure  In  recommending  them  to  any  i>ersou  requir- 
ing a  good  Internal  lubricant.  Yours  truly, 

JOHN  REDMOND, 
New  York.  Dee.  Srth.  13'6.         Chief  Engineer  steam  Yacht  •■  Stranger.' 


These  are  only  a  few  out  of  many  similar  which  vre  shall  lie  pleased  to 

send  on  application. 
We  Guarantee  that  our  Patent  Lultricating  Balls  tnU  do  exactly 
uhat  tlie  above  Certificates  say  they  iriU,  or  ue  tcili  tefund 
the  Money 
Send  for  circular  to 


234 


COLGAN  MFG.  CO., 

WKST    STKKIOT,  MJW  YORK 


anil  naval  steamers. 

New  York.       London.  U.  S.  liKVKM  E  MARINE, 

Nottingham,  Steaheb  De.\ter. 

Glasgow,  Paris,  I  NEwr>>i!T.  R.  I..  June  Hth.  1SE6. 

Manchester.         i       Gestlehkx  :— .Ifter  having  used  your  LuhrleallDg  {Sall«  for  three 
monihs.  unfollclted  and  as  an  act  of  Just.     '  I  lake  great  pleasure 

III  stating  the>  have  worked  to  my  euti' 

I  find  tl :e  wearing  surfaces  of  the  ^  >  uler  very  muco  ini- 

proVfil,  eoDsequeutly  the  friction  must  i  .  .i  -  atly  reduced. 

The  first  month  I  used  two  balls  per  hour ;  i  gnuluaily  reduced  the 
expenditure  to  one  hall  per  hour. 

They  work  equally  as  well,  and  I  am  using  them  In  the  cylinder  of 
the  circulating  engine  running  at  high  speed. 

continue  the  U!>e  of  your  Lubricating  Balls,  because  I  have 
unl  them  to  l>e  suix'rlor  to  any  luhrlcani  1  bare  used  in  the  cylinder, 
to  the  most  economical. 
I  n  Hi  also  state  the  condition  of  the  teller  now  is  so  much  improved 
that  it  is  a  pleasure  for  me  to  go  in  it,  while  such  was  not  the  rase  before 
I  used  your  Lubricating  Bails :  consequently,  they  are  all  you  clalui  for 
them. 

Very  respectfully, 

M.  T.  CHEVEKS, 

Chief  Engtneer.  IT.  8.  K.  M 

To  C0LGi5  MA.vrTACTtTRrSO  Co., 

No.  2.4  West.  cor.  Beach  St..  New  York.  N.  Y. 


THIS   PAPER   CIRCULATES   ALL   OVER   THE   UNITED  STATES. 


The  ENGINEEtt. 


Compound  and  Triple 
^    Expansion  Engines, 

For  Steam  Yachts  and  Ijaunches. 

Estimates  furnished  on  appi  cation. 

RILEY  6l  COWLEY, 

MACHINISTS  AND  ENGINEERS, 

Richard  &,  Bowne  Sts-, 

Brooklyn,  N.  Y. 
Teleplione— 347. 


14  YEARS. 


iDSO 


1873-1887. 


JARVIS  B.  EDSON 

iNo.  145 

I  Broadway 


liecording 

STEAM 
GAUGE. 


NDEXPEI\IMENT 


86  LibenySt 
N.Y. 

RE.COKUS 
THE  PRESSURE 
DAY%NICHT 
ONOURMAINS 
AND  ONOUR 
BOILERS" 


STEAM  USING.— Steam  Using,  or  Steam  Engine 
Practice,  by  Chas.  A.  Smith,  C.  E.,  8vo,  cloth. 

  83.00 

Contents. — On  the  Nature  of  Heat  and  the  Prop- 
erties of  Steam  ;  Valve  Gear  ;  The  Quantity  of 
Steam  which  might  be  used  and  which  is  used  ; 
The  Indicator  and  Indicator  Diagram  ;  The  ex- 
periments of  Hirn  and  Hallauer  ;  Steam  Heat- 
ing. 

A  MANUAL  OF  STEAM  BOILERS— Their  design, 
construction  and  operation;  for  technical 
schools  and  engineers.  Illustrated.  693  pp. 
By  R.  H.  Thurston,  M.  A.  Doc.  Eng.,  etc.,  etc. 
New  York  $6.00 


PUMP  MAKING.— A  Practical  Hand  Book  on 
Pump  Construction,  by  Philip  R.  Bjorling, piaies, 

crown  8vo,  cloth   $1.50 

Contents. — Principle  of  the  Action  of  a  Pump  ; 
Classification  of  Pumps  ;  Description  of  various 
classes  of  Pumps  ;  Remarks  on  Designing 
Pumps  ;  Materials  Pumps  should  be  made  of  for 
different  kinds  of  Liquids;  Description  of  vari; 
ous  classes  of  Pump- valves ;  Materials  Pump- 
valves  should  be  made  of  for  different  kinds  of 
Liquids  ;  Various  Classes  of  Pump-buckets  ; 
On  designing  Pump-buckets  ;  Various  classes  of 
Pump-pistons  ;  Cup-leathers  ;  Air-vessels;  Rules 
and  Formulas,  etc.,  etc. 


CONTINENTAL  IRON  WORKS, 

SOLE  MANUFACTURE  IIS  OF 

CORRUGATED  BOILER  FLUES 

^    Under  their  own  patents  and  those  of  SAMSON  FOX,  of  Leeds,  England. 
W  MADE  IN  SIZES  FHOTI28  ins.  TO  60  ins.  DIAITIETER, 
  L/  witli  Flanged  or  Plain  Knd!*. 

^"Take  Ferry  from  10th  or  23d  Sts.,  N.  Y.,  to  Greenpoint.-^ 
Thos.  F.  Rowland,  Pres.,  Warrkn  E.  Hill,    I  -i,-^  p_.„ 

Thos.  F.  Rowland,  Jr.,  Treas.  Chas.  H.  Corbktt,  f 

THE  LANE  &  BODLE7  CO., 

1- 

From  heavy  patterns  and  of  unexcelled 
workmanship. 

Steel  Boilers,  Feed  Water  Heaters, 
Shafting,  Pulleys  and  Gearing. 

THE  LANE  &  BODLEY  CO., 

267  to  215  Water  St., 
CINCINNATI,  O. 


AMERICAN  POP  SAFETY-VALVE. 

The  only  Automatic,  Adjusting,  Safety  Valve  ever  produced. 

FOR  LOCOMOTIVES,  STATIONARY,  MARINE  AND 
PORTABLE  BOILERS. 

It  does  not  Infringe  on  the  patents  of  any  valve  made. 
We  guarantee  all  panics  buying  or  using  them  protection 
against  all  wiitts. 

Accepted  for  application  to  all  marine  boilers  by  the  Board  of  Super- 
vising Inspectors  of  Steam  Vessels,  and  approved  by  the  Secretary  of 
the  Treasury  at  Washington,  D.  C.,  January,  18B5. 

Approved,  and  its  adoption  recommended  on  U.  S.  Naval  Steam- 
ships, April  1,  1885,  by  U.  S.  Naval  Board  of  Examiners. 

AMERICAN  STEAM  GAUGE  CO., 

J      -J  36  Chardon  Street,  Boston,  Mass. 

^  Send  for  Price  List. 


AUTOMATIC  ENGINES, 

Return  Flue, 
Port.able  &  Upright  Boilers 
1 ,  3  and  6  h.  p. 

Send  for  photo  and  price  list. 
F.  J.  CURTIS, 

Spencerport,  N.Y. 


SHIPBUILDING.— The  Power  and  Speed  of  Steam 
Vessels  calculated  by  Rules  adapted  for  Vessels 
of  all  types.  By  William  Bury,  M.I.M.E.,  Con- 
sulting Marine  Engineer,  mth  diagrams,  smaM 
4to,  sewn   $1.40 


Key-Seating  Machines 
and  20  in.  Drills 

A  SPECIALTY. 
SEND   FOK  LIST  OF 

New  aMSeconcl-Hani 


I>atlies,Planer8,  Drills, 

or  anything  in  Machinists 
Tools  or  Supplies. 

W.  p.  DAVIS, 

Rochester,  N.  T. 

Works  at  North  Bloom  field. 


NEWPORT  NEWS  SHIP  BUILDING  ORY  DOCK  CO,, 

(ON  HAMPTON  ROADS.) 

Equipped  with  a  Simpson's  Basin  Dry  Dock,  capable  of  docking  a  vessel  600 
feet  long,  drawing  25  feet  of  water,  at  any  stage  of  the  tide. 
Repairs  made  promptly  aud  at  reasonable  rates. 

SHIP  AND    ENGINE  BUILDERS. 

For  estimates  and  further  particulars,  address 
C.  B.  ORCUTT,  Pres't,  No.  l  Broadway,  New  York. 
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NATIONAL  FILTER. 

Guaranteed  to  remove  hardness  from  water  FOR  BOILER  USE. 

For  Domestic  and  Mechanical  purposes. 
Tjarge    Sisies   for    Mills    and.   Water  ^Vol•ks. 
NATIONAL  WATER  PURIFYING  CO., 

Address  for  Pamphlet.  145  Broadway  and  86  Liberty  St.,  N.  Y.  City. 


6.  K.  CRAMP  &  GO, 

Pl3.11a.c3.eli>lilA.,  Fa. 

SOLE  M.\XUFACTURERS  OF 

AMERICAN 

MANGANESE  BRONZE, 


TRADE  MARK 


MANGANESE  BRONZE  FROFELLEB  WHEELS 
 A  Specialty.  

TO  OWNERS  OF  STEAM  YACHTS. 

We  particularly  call  youi'  attention  to  advantages 
derived  from  the  use  of  these  Wheels  for  Steam  Yachts, 
and  would  recommend  as  a  means  of  obtaining-  "  maxi- 
mum speed  at  minimum  expense  "  that  you  adopt  a 
Manganese  Wheel. 

CORRESPONDENCE  SOLICITED. 


THIS   PAPER   CIRCULATES    ALL    OVER  THE    UNITED  STATES. 


New  Series,  1883,  1888.   Vol.  XIX.  No. 
Tenth  Year  op  Publication. 

steam  engineering,  applied 


$^.00  PER  Annum.  -  8in(;i>k  Copies,  8  Centh. 
April  12,  1890. 

MECHANICS,  AND   THE  ALLIED  ARTS. 


THE  WORTHINGTON  MARINE  PUMP 
ADMIRALTY  PATTERN. 

The  efncicncv  of  the  Worthiiigton  steam 
pumps  is  so  marked  that  they  have  been 
adopted  on  English  ocean  liners,  and  many 
of  them  are  now  in  use,  notably  on  the  *  City 
of  Paris,'  where  they  were  not  properly 
placed,  and  on  the  '  Majestic,'  the  newest 
vessel  intended  for  fast  traffic.  This  stj^le 
of  pump  was  desig-ned  to  meet  the  demands 
of  the  English  Admiralty,  and  it  also  con- 
forms to  the  regulations  of  our  own  Bureau 
of  Steam  Engineering.  As  regards  the 
machine  itself  nothing  remains  to  be  said 
which  the  engraving  does  not  tell.  It  is  so 
compact  that  it  will  go  into  a  space  which 
cannot  be  used  for  any  other  purpose,  and  it 
is  so  accessible  that  if  a  man  can  get  in 
front  of  it  he  can  get  all  round  it,  in 
an  engineering  sense,  and  it  is  so  strongly 
made  that  it  is  safe  to  use  it  against  250 
pounds  pressure  if  need  requix^es.  So  long 
as  steam  is  supplied  it  will  continue  in  action 
(if  there  is  any  water  to  remove),  requiring 
no  attention  or  supervision  beyond  that  nec- 
essary to  all  steam  machines.  The  pumps 
under  test  have  shown  an  efficiency  of  96  per 
cent.  If  necessary,  a  hand  attachment  can 
be  supplied  at  a  slight  additional  cost.  The 
compact  form,  light  weight,  quietness  of 
movement.certainty  of  action,  and  durability 
of  these  pumps,  have  created  a  large  demand 
for  them  both  at  home  and  abroad.  This 
pattern  of  Worthington  Marine  pump  can 
be  used  as  an  independent  boiler  feeder  with 
special  advantage  where  high  steam  pressure 
is  carried,in  connection  with  triple  and  quad- 
ruple expansion  marine  engines.  It  is  also 
well  adapted  for  bilge  and  fire  service  where 
excessive  weight  is  objectionable  and  where 
but  limited  space  is  available.  This  pump  is 
made  in  a  variety  of  sizes,  from  24  gallons 
per  minute  to  over  600  gallons  per  minute, 
and  is  particularly  suited  to  steam  yachts 
where  space  is  valuable.  Made  by  Henry  R. 
Worthington,  N.  Y. 

Satinet  is  the  material  from  which  the 
$50-suits-sold-for-$12  ready-made  clothing  is 
manufactured.  It  has  a  warp  of  cotton  to 
give  it  strength,  and  the  woof  is  filling,  so- 
called,  made  of  woolen  rags  wound  up.  The 
material  has  then  printed  upon  it,  very  much 
in  the  same  way  that  calico  is  printed,  de- 
signs in  imitation  of  the  standard  woven 
woolen  goods  of  high  grade.  The  material 
is  used  not  only  for  men's  wear,  but  for  mak- 
ing women's  cloaks,  ulsters  and  similar  gar- 
ments. The  stutf  costs  about  20  cents  a 
3^ard,  and  wholesale  dealers  in  ready-made 
clothing  make  and  sell  a  very  respectable- 
looking  pair  of  trousers  from  it  at  about  75 
cents.  Full  suits  can  be  retailed  at  about  $6. 

Many  letters  of  condolence  which  have 
reached  us  are  obviously  written  for  publi- 
cation, but,  while  we  acknowledge  the 
thoughtfulness  of  the  writers,  we  shrink 
from  further  publicity  in  this  matter,  and 
consider  that  we  have  no  right  to  occupy 
more  space  with  our  private  affairs. 

Nothing  whatever  is  known  as  to  the 
character  or  extent  of  the  accident  to  the 
'City  of  Paris.'  When  the  Board  of  Trade 
reports  are  made  public  we  shall  publish 
them.  Until  that  time  speculation  is  worth- 
less. 


Where  an  engine  merely  varies  in  speed 
without  racing,  it  would  appear  good  prac- 
tice to  let  the  pencil  of  the  indicator  run  up- 
on the  paper  cylinder  for  one  minute,  during 
which  the  revolutions  are  counted  with  a 
good  watch.  The  diagram  thus  obtained 
will  be  a  broad,  thick  line,  perhaps  as  wide 
as  inch,  and  blackest  at  the  mid  breadth 
of  the  line.  A  mean  figure  traced  through 
the  average  central  band  of  blackness  would 
give  very  closely  the  mean  power  of  the  en- 
gine as  running  for  one  minute  at  the  ob- 
served revolutions.  Such  a  diagram,  in- 
deed, will  be  more  probably  accurate  than 
any  single  figure  taken  at  the  speed  counted 


during  15  seconds.  Clean,  sharp,  single, 
fine  line  diagrams,  are  all  very  well  to  look 
at,  and  with  steady  running  cotton  mill  en- 
gines such  diagrams  will  be  taken  off  even 
when  the  pencil  is  allowed  to  run  several 
times  around  the  card,  but  for  engines  work- 
ed without  a  governor,  or  governed  only 
through  the  throttle  valve,  and  not  over  bur- 
dened with  flywheel  inertia,  the  use  of  the 
indicator  i-equires  special  modification,  and 
there  seems  no  reason  for  not  letting  the  m- 
strument  work  out  its  own  averages  in  the 
way  described  for  a  full  minute  of  revo- 
lutions.— American  Mach inist. 


THE  COUNTRY  PROSPEROUS. 

Nothino  shows  the  condition  of  legitimate 
trade  and  manufactures  better  than  the 
condition  of  illegitimate  trade — that  is,  the 
stock  market, wliere  men  buy  and  sell  things 
they  never  had,  produce  nothing,  and  bet  on 
the  rise  or  fall  of  certain  securities.  A  finan- 
cial article  in  a  daily  paper  .sa^-s  : 

"  The  (iullness  of  busineHs  on  the  .Stock  Exrhange, 
which  has  prevailed  now  for  more  than  a  year, 
shows  no  signs  of  abatement.  The  brokers,  whose 
bread  and  butter  depends  upon  the  amount  of  their 
commissions,  of  course  complain  most  loudly,  but 
their  dist-atisfaction  is  shared  by  others,  to  whom 
operating  in  stocks  is  an  amvisement  and  an  occu- 
I)ation,  and  who  feel  very  much  as  children  do  when 
they  want  to  play  a  game  and  can  find  nobody  to 
play  it  with  them.  Seats  which  were  selling  ten 
years  ago  at  ^l30,000and  more,  now  bring  only  $20,(X)0, 
and,  it  is  said,  a  little  less,  with  a  falling  rather  than 
a  rising  tendency." 

This  is  encouraging  to  producers,  and 
shows  better  than  an\'thing  el.se  that  the 
public  have  stopped  gambling  and  gone  to 
work. 

 >  ♦  • 

Steam  has  whoU.y  or  almost  entirely  chang- 
ed the  duties  of  the  officers  of  the  fighting 
ship.  Ships  no  longer  ha  ve  sails  to  set,  trim, 
or  take  in.  They  are  run  by  steam  engines, 
of  which  the  fighting  officers  know  nothing. 
The  engineers  drive  the  ship,  the^'  turn  her, 
get  up  anchor,  look  after  the  preservation 
of  the  hull,  pat^h  holes  made  by  shot,  work 
the  pumps,  and  they  are  the  electricians  who 
light  the  ship;  the^^  load,  aim,  and  fire  the 
cannon,  (all  by  machinery  and  electricity), 
they  load,  aim  and  discharge  the  torpedoes, 
and  yet  naval  surgeons  get  better  pay  and 
are  ranked  higher.  It  is  true  that  the  cap- 
tain or  a  deck  officer  says  when  each  of  these 
things  shall  be  done,  but  there  is  no  reason 
why  the  engineers  should  not  learn  naviga- 
tion, and  so  become  fitted  for  deck  officers  as 
well  as  for  their  present  duties.  In  the  days 
of  sails  it  was  thought  necessary  that  every 
naval  officer  should  crawl  in  through  the 
hawse  pipes  to  this  extent,  that,  although 
ranked  on  entering  the  Xav^-  as  a  midship- 
man, he  had  to  learn  and  to  do  a  seaman's 
work,  and,  in  fact,  all  the  work  of  the  ship. 
Now  about  all  the  work  of  the  ship  is  done  by 
a  di-stinct  class  of  men.  It  is  not  uiilikely 
that  in  the  future  the  officers  of  the  Navj- 
will  have  to  crawl  into  the  sliip  through  the 
coal  chutes — that  the  Admirals  will  tii-st 
serve  as  cadet  engineers,  and  that  the  en- 
gineers will  be  promoted  to  the  cabins,  or, 
in  other  words,  tliat  the  requirements  of  the 
service  will  abolish  the  distinction  between 
the  engineer  corps  and  the  so-called  regular 
line. 

A  young  man  in  England  recently  ran 
20  miles  in  1  hour,  52  n)in.,  51  seconds,  which 
is  much  quicker  than  anyone  else  ever  did, 
but  when  this  is  told  that  is  all  there  is  t<i 
be  said,  unless  to  ask  why  he  did  it.  N" 
one  can  perform  such  a  task  without  pei 
manent  injury,  while  the  present  gain 
amounts  to  but  very  little.  Sometimes  it 
amounts  to  nothing,  for  men  do  it  to  "'break 
the  record."  John  Jacques  Richter  said 
that  some  men  spent  the  first  part  of  their 
lives  in  laying  up  sorrow  for  the  last  part, 
and  young  men  like  the  one  mentioned 
above  seem  to  be  an  instance  of  Mr. 
Richter's  sagacitv. 


One  bushel  equals  1.2S4  cubic  feet. 
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PETROLEUM  AS  FUEL  USED  SIXTY 
YEARS  AGO. 

Although  looked  upon  as  recent,  the  use 
of  liquid  fuel  is  not  by  any  means  new.  It 
is  claimed  that  so  long-  ag-o  as  1830,  H. 
Pinkus  made  use  of  h3^drocarbon  in  con 
junction  with  streams  of  vapor  for  steam 
raising-  purposes,  and  from  that  time  down 
to  the  present,  engineer's  and  inventors  have 
been  constantly  exercising  their  ingenuity 
in  the  same  direction. 

Among  the  efforts  to  introduce  this  sys 
tern,  we  may  mention  Richardson's  petro- 
leum furnace,  as  well  as  Bridges  Adams, 
which  was  for  many  years  in  Woolwich 
Dockyai'd,  while  in  1868  the  Government 
allowed  Wise,  Field,  and  Aydon's  system 
of  operating  petroleum  by  the  aid  of  an  in- 
duced current,  to  be  applied  to  a  marine 
boiler  on  board  one  of  their  steam  yachts. 
The  same  system  had  also  at  that  time  been 
applied  to  a  Cornish  boiler  in  London.  The 
Admiralty  also  tried  an  invention  of  S.  E. 
Crow,  but  nothing  practical  resulted,  while 
in  the  same  yesiv  Dorsett's  petroleum  fur- 
nace was  fitted  under  the  boiler  of  the  Ss. 
'Retriever,'  90  h.  p.  and  500  tons  burden. 
Some  successful  runs  were  made  with  the 
'Retriever,'  but  so  far  as  this  country  was 
concerned  nothing  seems  to  have  been  done 
further.  One  reason  for  this  change  may 
have  been  the  fact,  that  directly  the  demand 
was  made  for  the  class  of  liquid  fuel  used, 
and  which  previously  had  been  almost  a 
drug  on  the  market,  the  prices  went  up  to 
such  an  extent  as  quite  put  the  idea  of  any 
profitable  use  of  the  oil  as  fuel  out  of  the 
question. — London  Machinery  Market. 

[This  seems  to  be  a  natural  consequence, 
and  one  that  we  have  always  put  forward.] 
 •  ♦  •  — 

The  steam  trial  of  the  gunboat  '  Con- 
cord,' which  will  take  place  soon,  will  be 
watched  with  much  interest  to  see  how  her 
performance  compares  with  that  of  the 
'  Yorktoivn.'  The  two  vessels  were  built  on 
identically  the  same  plans,  except  that  there 
are  some  minor  differences  in  the  machinery. 
The  closed  ash  pit  sj'stem  of  forced  draught 
is  used  on  the  '  Concord  ',  while  the  closed 
fire-room  system  is  used  on  the  'Yorktoivn.' 
There  is  also  a  difference  in  the  air  pumps, the 
'  Yorktoivn '  being  fitted  with  a  pump  de- 
signed b^^  the  Cramps,  while  the  '  Concoixl ' 
has  a  Davidson  pump,  and  the  closed  ash 
pits  are  expected  to  give  the  '  Concord  '  still 
more  of  an  advantage,  so  that  she  is  expect- 
ed to  make  a  better  horse-power  showing 
and  consequently  greater  speed  than  the 
'  Yorktown.'  Her  contract  requirement  is 
3,400  h.p.,  400  more  than  that  of  the  '  York- 
toivn, and  8  more  than  the  '  Yorktown' s ' 
record  of  3,392  on  her  trial. — N.  Y.Times. 

With  all  these  differences  how  can  there 
be  any  comparison  with  the  '  Yorktown't' 
"My  gun,"  said  Pat,  "is  just  the  same  as 
master's,  only  it  has  a  different  lock,  stock 
and  barrel." 

There  is  a  prospect  of  another  interna- 
tional yacht  race  this  summer  and  Capt. 
Payne  says  some  one  ought  to  build  a  new 
boat.  Even  assuming  that  the  '  Volunteer' 
should  go  in,  there  is  no  good  "  trial  horse  " 
to  help  in  getting  her  into  fix.  You  can't 
tell  whether  you  are  improving  a  yacht  or 
not  unless  you  have  some  close  competitor 
to  test  her  with.  The  New  York  Yacht 
Club  should  not  depend  upon  anj^  boat  three 
years  old.  Three  yeax'S  makes  a  great  dif- 
ference in  the  science  of  naval  architecture. 
We  on  this  side  have  improved  a  good  deal 
in  three  years,  and  there  is  no  telling  how 
much  they  may  have  advanced  in  England. 
Thej^  have  been  making  their  boats  more 
powerful  and  have  added  the  center-board. 
That  new  boat  of  Mr.  Jameson's  is  not  to  be 
sneezed  at,  and  if  we  should  be  obliged  to 
cope  with  a  craft  of  that  description  we  ought 
not  to  allow  her  to  have  the  advantage  of 
three  years  over  us." 

 •  •  

In  Scotland  21  new  vessels  have  been  fitted 
with  quadruple-expansion  engines. 


BILLINGS'  BALL-PENE  MACHINISTS' 
HAMMER. 

We  received  recently  the  letter  appended: 

"  We  send  you  prepaid,  by  express,  one  Billings' 
Ball-Pene  Machinists'  hammer  for  Mr.  Egbert  P.  Wat- 
son. We  do  not  know  that  lie  is  wielding  the  hammer 
as  much  as  he  did  in  days  gone  by,  but  we  do  know 
that  he  would  like  to  lake  one  of  our  hammers  in 
liis  hand,  therefore  we  send  it  with  our  compli- 
ments. Will  Mr.  Watson  please  criticise  this  pro- 
duct of  ours  ?  We  know  that  his  long  experience  in 
its  use  qualifies  him  to  give  us  points  we  may  have 
overlooked.    We  do  not  assuuie  to  know  it  all." 

The  Billings  &  Spencer  Co. 

Hartford,  Conn.  C.  E.  Billings,  President. 

If  Brother  Billings  does  not  know  pretty 
much  all  that  a  hammer  should  be  we  do 
not  know  who  does,  we  cannot  give  him  any 
points  that  he  is  not  already  in  possession 
of.  Certain  qualities  are  essential  in  a  good 
chipping  hammer,  and  these  are  all  em- 


bodied in  the  tool  before  us.  All  men's 
hands  are  not  alike  in  size  or  shape ;  the 
big-handed  man  can  take  a  handle  that  the 
small-handed  man  cannot  hold  comfortably, 
but  as  handles  made  for  the  trade  cannot  be 
of  every  size,  it  might  be  well  to  leave  them 
large  enough  for  dressing  down,  putting  a 
small  label  on  the  handle  stating  that  fact. 
No  matter  what  handle  is  put  in  machinists 
are  so  notional  that  they  will  do  something 
to  it,  if  it  is  only  to  shellac  it  noon-hour. 
If  the  handle  is  too  small,  however,  it  works 
blisters  on  the  hand  in  a  short  time,  and  if 
it  is  too  large  it  tires  the  muscles  of  the 
hand  to  grip  it. 

As  to  weight,  hang,  style,  and  general 
finish,  the  Billings  hammers  surpass  any 
that  we  have  seen.  They  are  made  of  the  best 
tool  steel  and  are  sure  to  meet  with  rapid 
sale  wherever  known.  We  think  some  of 
looking  up  a  job  on  purpose  to  use  this 
hammer  before  us,  otherwise  it  will  be  de- 
voted to  the  ignoble  purpose  of  driving  nails 
in  our  wood-shed. 


The  advantage  of  public  ownership  of  nat- 
ural monopolies  is  beginning  to  be  appre- 
ciated. The  owners  of  the  electric-lighting 
companies  have  perceived  the  trend  of  public 
opinion.  One  of  them,  in  a  recent  work 
upon  the  subject,  has  enunciated  the  as- 
tounding principle  that  electric  lighting, 
above  all  other  industries,  "is  the  field  for 
private  monopoly."  But  this  proposition  is 
far  from  being  generally  accepted.  Theory 
as  well  as  practice  points  to  an  opposite 
direction.  In  view  of  the  general  sat- 
isfaction expressed  by  citizens  of  those  cities 
operating  their  own  electric  lighting  plants, 
the  day  is  rapidly  approaching  when  cities 
will  own  their  respective  plants  and  thus  re- 
duce the  cost  of  lighting  to  a  minimum. — 
The  hidependent. 


There  is  urgent  need  of  stringent  laws  in 
this  countiy  to  prevent  testators  from 
wronging  their  kindred.    Read  this  : 

The    will    of    the    late  of  Bergen 

county,  leaves  to  his  wife,  in  lieu  of  a  dower,  the 
house  and  farm  of  forty-four  acres  as  a  home  for 
herself  and  her  unmarried  daughters.  To  liis  son  he 
gives  $1,000.  The  income  of  the  rest  of  his  proper- 
ty, with  the  exception  of  |500  a  year  to  his  widow 
and  $200  a  year  to  each  of  his  four  daughtei-s,  is  to 
be  given  to  the  American  Swedeuborg  Printing  and 
Publishing  Company,  of  New  York.  The  estate  is 
variously  estimated  at  from  $100,000  to  $350,000. 

Obviously,  the  thing  for  the  principal 
beneficiaries  to  do  is  to  give  the  money  right 
back  to  its  lawful  owners.  They  cannot 
find  anj'thing  in  the  teachings  of  Swedeu- 
borg to  justify  them  in  keeping  it,  but  they 
will,  all  the  same. 


LITOFUGE. 

This  is  the  name  given  to  a  boiler  purge 
which  has  been  in  the  market  for  some  time 
and  has  been  found  exceedingly  prompt  and 
satisfactory  in  its  action,  without  any  injury 
to  the  boiler.  The  name  is  a  significant  one, 
and  means  literally  "stone-chaser,"  from 
lithus,  stone,  and  fugis,  to  flee,  and  the 
company  assert  that  this  is  exactly  its  ac- 
tion on  boiler-scale,  it  cha.ses  it  out  of  the 
boiler.  A  board  of  Naval  Engineers  ap- 
pointed by  the  Government  give  it  a  high 
character,  as  the  result  of  an  extended  trial 
on  a  Government  tugboat,  concluding  with 
these  words : 

"  We  afterwards  made  careful  and  practical  ex- 
periments with  the  Litofuge,  in  order  to  ascertain 
its  action  upon  the  material  of  which  boilers  are 
made,  resulting  in  the  conviction  that  not  onlv  is  it 
free  from  any  injurious  effect,  but  that  it  really  acts 
as  a  protection  to  the  metal.  And  we  recommend 
it  for  purchase  and  use  in  the  Naval  Service  as  re- 
quired by  Act  approved  July  18,  1861." 

Litofuge  does  not  dissolve  the  scale  but 
simply  detaches  it,  so  that  it  can  be  re- 
moved bodily  from  the  boiler  through  the 
liand-hole  plates.  Many  marine  engineers 
with  whom  we  are  personally  acquainted, 
liavfe  used  Litofuge  with  great  success  and 
testify  to  its  practical  value,  so  we  feel  quite 
safe  in  reccommending  at  least  a  trial  of  it, 
as  per  advertisement  elsewhere. 

The  ceremony  of  fastening  the  last  rivet 
by  the  Prince  of  Wales  in  the  Forth  Bridge 
was  an  occasion  of  much  fuss.  The  labor 
was  not  arduous.  The  Prince  did  not  put  it 
through  the  plates  it  was  destined  to  secure, 
and  then  close  it  with  a  hammer.  The  rivet 
was  of  German  silver,  was  fastened  by  a 
hydraulic  machine,  and  all  he  had  to  do  was 
to  turn  a  key.  When  the  train  arrived  at 
the  spot  where  this  ceremony  was  to  be  per- 
formed. Sir  William  Arrol  got  out  of  the 
royal  coach  and  brought  the  rivet  in  for  his 
Royal  Highness  to  inspect.  The  rivet  was 
about  two  inches  long.  On  its  head  in  blue 
enamel  was  the  legend  :  "  Last  rivet  put  in 
b}'  H.  R,  H.  the  Prince  of  Wales,  March  4, 
1890."  When  this  had  been  approved  of  a 
silver  ke^^  was  handed  to  the  Prince,  which 
he  was  told  he  might  retain  as  a  memento 
of  the  occasion.  The  handle  of  this  key  con- 
tained on  one  side  an  enameled  picture  of 
the  bridge,  and  on  the  other  the  inscription: 
"With  this  key,  on  March  4,  1890,  His 
Royal  Highness  the  Prince  of  Wales  fixed 
the  last  rivet  in  the  Forth  Bridge." 

Armed  with  his  new  key,  the  Prince  got 
out  in  the  wind  storm,  the  rivet  was  put  into 
place  by  a  youth  on  a  scaffolding  over  the 
edge  of  the  rail,  and  while  great  men 
hovered  anxiously  about,  Albert  Edward 
put  his  silver  key  into  place,  and,  with  his 
kid-gloved  hand  attempted  to  turn  it.  The 
hj'draulic  machine,  however,  was  obstinate 
and  would  not  work,  and  it  was  only  after 
Mr,  Arrol  had  turned  it  almost  on  that  the 
Prince  was  able  to  complete  the  job.  Then 
he  went  back  into  his  Pullman  car  and  re- 
ceived the  congratulations  of  the  greatest 
engineers  of  four  countries  upon  the  success 
of  his  achievement. 

Hi !  hi !  hi ! 

The  House  by  a  unanimous  vote  passed 
the  bill  providing  for  a  bridge  across  the 
North  River  at  New  Yoi-k.  The  structure  is 
to  be  seven  miles  in  length,  and  its  construc- 
tion is  to  proceed  under  the  direction  of  the 
Seci-etary  of  War.  The  list  of  incorpora- 
tors headed  by  Jordan  L.  Mott  and  Engineer 
Lindenthal,  has  already  been  printed.  It  is 
estimated  that  the  stupendous  enterprise 
will  cost  between  830,000,000  and  $40,000,000; 
it  will  have  at  least  six,  and  probably  eight 
tracks,  and  besides  affording  accommoda- 
tion for  railroad  trains  will  also  be  equipped 
for  vehicles  and  foot  passengers.  The  bill 
was  sent  to  the  Senate,  and  it  is  believed  will 
soon  receive  the  approval  of  that  body. 

The  Series  on  American  Engineers  is  not 
discontinued,  but  merely  omitted  from  want 
of  room  in  the  current  issue. 
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GLUE. 

The  raw  mateci  xl,  or  tlie  animal  skin  from 
which  we  obtain  ^lue  consists  of  two  |)arts; 
the  appei'  layer-,  termed  1  he  e[)idermis,  which 
is  useless  as  a  ghie-makin^^'  material,  and 
the  under  layer,  oi-  der'mis,  which  constitutes 
the  true  skin,  and  it  is  this  whicli  we  re([uire 
for^^'lue  manufacture.  The  portions  of  fat 
and  Ilesh  which  often  adhere  to  this,  and  ai'c 
named  the  adipose  tissue,  are  also  entir(?ly 
useless,  and  must  also  be  g-ot  rid  of  before 
we  proceed.  All  the  animal  trimmin^^s  are 
useful,  such  as  the  heads,  the  rag^^'ed  edges, 
the  ears,  the  tails,  feet  and  other  pieces.  It 
must  also  be  borne  in  mijid  that  the  older 
the  animal,  the  better  will  be  the  quality  of 
the  ^^-lue  obtained.  It  is  therefore  advisable 
to  keep  the  pieces  of  ox  by  themselves,  as 
well  as  the  pieces  of  sheep  by  themselves, 
and  the  pieces  of  hog-,  hare  and  rabbit  skins, 
by  themselves,  and  to  g-ive  a  separate  boil- 
ing- to  each  lot,  as  the  smaller  the  animal 
the  less  solid  the  g-lue.  Thus  different  quali- 
ties are  obtained,  which  renders  them  moi-e 
especially  lit  for  certain  operations  and  for 
certain  classes  of  trade.  The  size  is  used  in 
the  manufacture  of  paper,  while  the  g-lue 
may  be  used  by  carpenters,  joiners  and  in 
numerous  other  manufactures. 

Glue  is  composed  of  : 

Per  cent. 

Carbon   49.1 

Hydrogen   6.5 

Nitrogen   18.;5 

Oxygen  and  sulphur  26.1 

The  composition  of  it  makes  it  nearly  anal- 
agous  to  that  of  skin  ;  in  fact,  glue  and  its 
modifications  of  isinglass,  jelljs  crude  glue, 
etc.,  ai^e  supposed  by  many  to  really  have 
the  same  chemical  composition,  but  different 
physical  characters,  just  the  same  as  with 
the  stai'ches  and  sugars,  etc. —  Unknown 
Source. 

 •  •  

A  NOVEL  fishing  job  has  been  going  on  at  a 
well  near  Tidioute,  Pa.  Experts  have  been  at 
woi'k  at  the  hole  a  long  time  trj'ing  to  re- 
move a  set  of  tools  from  the  depths  thereof, 
but  without  success.  A  patent  photo- 
graphic apparatus  was  lowered  down  the 
hole  for  the  purpose  of  getting  a  picture  of 
the  situation  of  alfairs  there,  but  before  the 
bottom  was  reached  the  rope  gave  way,  and 
the  instrument,  like  McGinty,  went  to  the 
bottom  of  the  hole  and  remained  there.  The 
lone  fishermen  are  now  trying  to  catch  on 
to  the  camera. — Bradford  JSra. 


The  censure  that  has  been  passed  upon 
the  captain  of  the  '  Adriatic '  is  not  war- 
ranted by  the  facts.  Capt.  Roberts  did  all 
that  was  required  of  him  b^'  the  laws  of 
humanity-  or  the  customs  of  the  sea  in  offer- 
ing to  take  the  passengei-s  from  the  disabled 
steamer.  The  question  of  saving  a  ship  is 
not  a  question  of  humanitj^,  but  a  question 
of  profit.  Wlien  it  was  proposed  to  him  to 
abandon  his  voyage  and  turn  back  with  his 
passengers  for  the  purpose  of  enabling  the 
'  City  of  Paris '  to  complete  her  voyage  in 
the  opposite  direction,  the  question  for  him 
to  decide  was  whether  he  could  justify  him- 
self to  his  owners  for  doing  this.  Upon  this 
point  his  owners  are  the  only  judges  and 
they  do  not  express  any  dissatisfaction.  The 
wishes  of  a  passenger  on  a  disabled  ship 
bound  for  Liverpool  as  to  the  direction  in 
which  he  prefers  to  go  cannot  outweigh  the 
wish  of  a  passenger  on  board  a  ship  not  dis- 
abled and  bound  for  New  York  in  the  mind 
of  the  captain  of  the  latter  vessel.  He  is  en- 
gaged in  executing  a  contract  to  take  his 
passengers  to  their  destination,  and  while  he 
may  properlj'  delaj'  the  execution  of  this 
contract  in  order  to  save  life,  he  cannot  prop- 
erly delay  it  in  order  to  save  another 
steamer. — N.  Y.  Times. 

The  difference  in  hard  coal  tonnage  be- 
tween a  cold  and  a  warm  winter,  says  the 
Coal  Trade  Journal,  is  about  '2,580, rr)4 
tons.  In  an  ordinarily  cold  winter  New  Yoi'k 
uses  nearl.y  six  million  tons  of  coal,  of  which 
a  little  more  than  two  million  ai-e  bitumin- 
ous and  three  and  a  half  million  are  anthra- 
cite. 


FOGARTY'S  IMPROVED  STEAM  TRAP. 

Jamks  H.  FoGAiriY,  i)!  Liberty  Street, 
New  Yoik,  has  recently  made  great  im- 
pr-ovements  in  the  construction  of  his  steam 
trap,  wiiercby  it  is  not  only  increased  as  to 
tlie  amount  of  work  it  will  do,  but  the  cost 
of  consti-uction  is  decrea.sed,  so  that  he  is 
enabled  to  oiler  them  at  a  less  price  than 


before.  Mr.  Fogarty's  trap  is  exceedingly 
simple  in  construction  and  wholly  positive  in 
its  action.  It  does  not  depend  upon  expan- 
sion or  contraction  of  metals  to  operate  it, 
and  will  discharge  cold  liquids  as  well  as  hot; 
it  has  the  fewest  possible  details,  which  ai-e 
very  sensitive  and  so  arranged  as  to  give  a 
much  larger  discharge  area  for  the  con- 
densed water  than  some  traps,  consequenth- 
it  will  do  more  woi'k.  This  is  found  to  be 
the  fact  in  sugar  refineries,  dye  Avorks,  and 
all  other  places  where  traps  are  used,  one  of 
Fogarty's  traps  doing  the  work  where  three 
or  four  of  other  makes  would  be  needed. 
Price  lists  can  be  obtained  b^' addressing  the 
manufacturer  and  inventor  as  above. 

MANHATTAN*PACKING. 

In  our  notice  of  these  goods  in  the  last 
issue  we  stated  that  they  were  made  from 
best  quality  of  jute  which  was  thoroughly 


TlOBT-MARr. 

vMAN-HATTAI^ 


incorporated  with 
plumbago.  This  is  an 
error,  as  the  packing- 
is  made  from  a  com- 
bination of  different 
fibres, and  is  peculiar, 
in  that  each  strand  is 
thoroughly  lubricat- 
ed before  it  is  braided , 
and  is  guaranteed  to 
outwear  any  jute  or 
hemp  packing  made. 
We  regret  the  error 
as  the  manufacturers 
have  built  up  a  reputation  for  their  goods  on 
the  basis  of  the  material  used  and  naturally 
object  to  having  misstatements  made  about 
them.  Send  for  a  sample  as  per  advertise- 
ment in  back. 

Thomas  Fitzimmons,  inventor  of  the  cele- 
brated clock  described  some  months  ago  in 
The  Engineer,  is  prostrated  over  the  intelli- 
gence that  his  invention  was  wholly  destroy- 
ed by  fire  while  on  exhibition  at  Owego, 
N.  Y.  He  valued  the  mechanism  at  $15,000, 
and  had  refused  an  offer  of  $7,000  for  it. 
The  clock  was  insured  for  $5,000,  but  this 
does  not  pacify  the  inventor.  It  took  hnn 
four  years  to  build  it,  and  he  says  he  can 

never  build  another. 

 «  ♦  «  

You  have  doubtless  heard  of  Herr  von 
Bismarck,  the  great  German  statesman  I 
Well,  he  says  things  sometimes  worth  heed- 
ing. This  is  what  he  said  recently,  referring 
to  the  Socialist  strikes.  He  said  "that  they 
were  not  the  worst  danger,  for  the^'  would 
pass  over.  The  saddest  possibility  for  work- 
ers was  the  chance  that  the  strikes  would  so 
disheai'ten  employers  that  they  would  lose 
all  desire  to  continue  business." 

This  is  worth  thinkhig  about. 


WIRE  ROPE. 

A  wiiiK  rope  manufacturing  company 
gives  the  following  hints:  There  are  two 
kinds  of  wii-e  lope  manufactured.  Ropes 
with  nineteen  wires  to  the  strand  are  more 
|)liable,  and  are  generally  used  as  lioisting- 
ropes.  Tho.se  with  twelve  or  seven  wires  to 
the  strand  are  stiftY-r  and  ])est  adapted  for 
guys,  fei-ries,  rigging  and  ti  ansmission  pur- 
poses. Wire  ropes  are  made  of  six  strands, 
laid  about  a  center  of  hemp  oi-  wire,  the 
former  being  more  pliable,  and  wearing  bet- 
ter over  small  pulleys  and  drums. 

Wire  I'ope  is  as  pliable  as  new  hemp  rope 
of  the  same  strength.  The  greater  the  di- 
ameter of  sheaves,  pulleys  and  drums,  the 
longer  the  rope  will  last. 

For  safe  working  load,  allow  one-fifth  to 
one-seventh  of  ultimate  strength,  according 
to  speed  and  vibration.  Speed  incr(!ases  the 
wear. 

Wire  rope  must  not  be  coiled  or  uncoiled 
like  hemp  ii  ope.  When  not  on  a  reel,  roll 
upon  the  ground  like  a  wheel  to  prevent 
kinking. 

To  preserve  wire  rope,  cover  itthoroughly 
with  raw  lin.seed  oil,  mixed  with  vegetable 
tar.  This  mixture  forms  a  protecting  sur- 
face, and  preserves  it  from  undue  wear. 

To  prese»-ve  wire  ropejinder  water  or  un- 
der ground,  add  one  bu.shel  of  fresh  slaked 
lime  to  a  barrel  of  mineral  or  vegetable  tar, 
boil  well,  and  saturate  the  rope  with  the 
mixture  hot. 

Galvanized  wire  rope  should  never  be 
used  for  running  rope.  One  day's  use  will 
wear  off  the  coating  of  zinc,  and  the  rope 
will  soon  begin  to  rust. 

Too  much  care  cannot  be  taken  with  the 
pulleys,  sheaves  and  drums  over  which  ropes 
are  run.  The  grooves  should  be  Imed  with 
well  seasoned  blocks  of  hard  wood  set  on 
end,  rubber,  leather  or  some  soft  metal. 
Thus  the  life  of  the  rope  will  be  greatly 
lengthened  and  greater  adhesion  .secured 
than  when  the  rope  is  operated  over  smooth 
and  haixl  surfaces. 

Iron  ropes,  operated  under  proper  condi- 
tions, will  give  perfect  satisfaction  when  the 
work  to  be  done  is  not  too  heavy.  Steel 
ropes  should  be  substituted  for  iron  when 
lightness  is  required  or  when  a  greater 
strength  becomes  necessary.  The  object  in 
substituting  steel  for  iron  is  to  decrease 
the  wear  rather  than  reduce  the  size  of 
the  rope.  In  ordering,  the  purpose  for 
which  the  rope  is  to  be  used  should  be 
stated,  also  what  kind  of  center  is  desired, 
whether  hemp  or  wire,  and  advice  will  be 
given. 


Mr.  J.  N.  Lauder,  superintendent  of  roll- 
ing stock  of  the  Old  Colony  road,  has  been 
preparing  to  test  the  principle  of  compound- 
ing on  one  of  his  standard  passenger  locomo- 
tives. Several  months  ago  ilr.  Lauder  se- 
cured the  services  of  Mr.  F.  W.  Dean  to 
work  out  the  details  involved  in  his  plans. 
In  his  standard  locomotives,  Mr.  Lauder  has 
probably  come  as  near  to  the  limit  of  econ- 
omical service  as  anyone  in  this  country,  so 
far  as  the  American  type  is  concerned,  and 
a  comparative  test  on  his  road  will,  therefore, 
be  of  the  greatest  value  in  determining  the 
relative  economy  of  compounding.  In  order 
to  make  the  tests  strictly  comparative,  !Mr. 
Lauder  simply  changes  one  of  his  standard 
engines  into  a  compound.  The  high-pressure 
C3iinder  is  iOX-4,  the  low-pressure  -28  x  "-.'4 
inches,  the  high-pressure  cylinder  is  steam 
jacketed,  and  the  pipe  leading  to  the  low- 
pressure  cylinder  passes  through  the  smoke 
arch,  and  is  specially  piotected  against  con- 
densation 'before  it  Renters  the  arch.  High- 
pressure  steam  can  be  admitted  (through  a 
reducing  valve)  to  the  low-pressure  cylinder 
at  starting  or  whenever  desired.  Instead  of 
an  automatic  ai'rangement  by  which  the 
compound  action  must  begin  when  the  drivers 
have  made  part  of  a  revolution,  this  feature 
is  controlled  by  the  engineer,  who  can  use 
direct  steam  in  both  cylinders  at  any  time, 
and  for  as  long  as  he  pleases. — Master 
Mechanic. 


THE  ENGINEER. 


LbUbii^  to  the  Editoii. 


To  avoid  misconception  we  state  that  this  department  is  open  to 
all.  The  experienced  and  inexperienced  mechanic  and 
engineer  meet  on  common  ground,  and  a^e  free  to  express 
their  views  in  tlieir  own  way.  No  communications  will  be 
suppressed  except  their  tenor  and  tone  are  against  the  policy 
of  this  page.  Personal  reflections  should  be  carefully  nvoided. 
Correspondents  need  not  hesitate  to  write  for  suppusi'd  want 
of  ability.  Such  corrections  as  are  needed  will  be  made  with 
Pleasure.  It  is  specially  requested  that  all  figures  be  made 
very  plain  and  all  proper  names  clearly  rvritten. 


TRIUMPHS  OF  ENGINEERS. 

Editors  Engineer  : 

In  the  issue  of  Marcli  15  I  notice  a  communication 
by  "Americus,"  in  which,after  referring  to  tlieEi-ics- 
son  articles  in  Scrihner''s  Magazine,  he  treats  his 
readers  to  some  interesting  history,  showing  how 
John  Ericsson  was  educated,  his  great  proficiency  in 
study  and  in  achievement  while  yet  a  mere  boy. 
The  point  also  is  well  brought  out  that  John  Erics- 
son's parents  were  worthy  of  such  a  son. 

I  think  that  the  next  author  who  compiles  a  book 
called  "  The  Boyhood  of  Great  Men  "  will  build  un- 
wisely and  unjustly  if  he  choses  to  pass  by  the 
bright  examples  and  exemplars  he  might  find  among 
the  men  distinguished  in  industrial  design  and  great 
mechanical  achievement.  And  men  of  this  stamp 
ai'e  not  confined  to  the  old  world,  though  we  heartily 
recognize  the  fact  that  they  have  had  their  biograph- 
ers and  historians  worthy  of  the  character,the  deeds 
and  the  fame  of  the  discoverers,  the  inventors  and 
the  great  mechanics  of  other  times.  Did  I  say 
"great"?  Indeed,  yes!  And  why  "great"?  Does 
it  require  "  the  pomp  and  circumstance  of  war  "  to 
invest  a  man  with  greatness? 

Let  us  concede  all  that  can  be  reasonably  asked  by 
the  logic  and  custom  of  history  and  tradition,  and 
that  is  much  to  concede.  The  author  of  "The  De- 
cline and  Fall  of  the  Roman  Empire  "  tells  us  that 
"the  Emperor  Trajan  was  ambitious  of  fanae.and,  as 
long  as  mankind  shall  continue  to  bestow  more  lib- 
eral applause  on  their  destroyers  than  on  their  bene- 
factoi-s,  the  thirst  of  military  glory  will  ever  be  the 
vice  of  the  most  exalted  characters." 

But  the  second  century  of  the  Christian  era  was 
an  age  of  war  ;  how  is  it  in  later  times?  Justin  Mc- 
Carthy, in  his  "History  of  Our  Own  Times,"  finds 
subject  matter  for  a  chapter  on  "Science  and 
Speed "  as  being  coincident  in  England  with  the 
opening  of  Queen  Victoria's  reign.  He  says  this 
period  of  that  sovereign's  reign  must  have  an  abid- 
ing-place in  history,  because  of  the  locomotive,  the 
steamship  and  the  electric  telegraph. 

While  the  author  does  not  say  that  the  man  who 
did  so  much  for  "Science  and  Speed"  will  be  neg- 
lected by  historians,  he  tells  us  that  a  very  distin- 
guished writer  and  author  refuses  to  countenance 
the  spirit  which  would  rank  such  inventions  and 
improvements  as  those  mentioned,  with  the  genuine 
triumi^hs  of  the  liuman  race,  and  has  gone  so  far  as 
to  insist  that  there  is  nothing  in  any  such — in  the 
steam-engine,  locomotive  and  telegraph — which 
might  not  be  expected  from  the  self-interested  con- 
trivings  of  a  very  inferior  animal  nature."  There's 
gall  for  you! 

The  "distinguished,  etc.,"  must  be  a  British  Tory, 
as  the  rate  of  progress  of  that  genus  is  about  one 
standard  inch  in  one  hundred  standard  years. 

Mr.  McCarthy,  in  his  history  referred  to  previous- 
Iv,  aims  to  be  impartial,  conscientious  and  sensi- 
ble. 

He  sees  fit  to  remark  that  "there  vi^ill  always  be 
natures  to  whom  the  philosophy  of  contemplation 
must  seem  far  nobler  than  the  philosophy  which 
expresses  itself  in  mechanical  action." 

Very  well;  if  such  natures  demand  a  high  degree 
of  respect  and  admiration  for.  let  us  say,tiiat  philos- 
opher who  solved  one  of  Nature's  sublime  prob- 
lems, they  are  welcome  to  it. 

A  great  discoverer  was  Isaac  Newton,  the  philos- 
opher, who  tells  us  that  "  Industry  is  genius."  The 
law  of  gravitation  is  a  grand  subject  for  contempla- 
tion, yet  this  old  world  had  traveled  in  its  appointed 
orbit  up  to  the  year  168^  before  its  dwellers  were 
aware  of  the  principle  which  governs  the  planetary 
system. 

It  was  a  majestic  triumph  of  human  genius — "in- 
dustry," rather,  that  famous  old  knight  of  labor, 
Newton  himself,  would  say. 

Let  us  compare  for  a  moment  what  may  be  called 
the  possibilities  and  the  realized  results  of  great 
"  discoveries." 

In  this  present  year  of  grace  we  have  a  reasonable 
conception  of  Columbus  as  a  contemplative  naviga- 
tor, as  we  certainly  have  of  the  measure  of  his 
fame. 

Have  we  a  just  idea  of  the  discoverers  and  the 
creators  of  the  steam  engine?  How  much  did  those 
men  lack  of  the  character  of  philosophers?  In  what 
degree  was  their  "animal nature  gratified "  by  their 
great  sacrifices,  by  most  toilsome  days  and  nights  of 
weary  study  and  experiment?  How  much  greater 
than  a  king  would  John  Ericsson  have  been  at  that 
first  trial  of  locomotives  in  England  61  years  ago 
had  his  steam  blast  been  in  the  smokestack  !  George 
Stephenson's. was  there,  and,  though  Ericsson's  little 
"  Novelty  "  made  as  good  time  as  George's  "  Eock- 
et,"  a  few  mishaps  occurred  at  the  trial,  and  Ste- 
phenson won  ilie  prize  hy  a  scratch. 

It  was  the  Briton  and  the  Swede  in  a  neck  and 
neck  race  for  supremacy.  The  one  a  draughtsman 
of  chalk  and  charcoal  lines  and  sketches,  the  other 
accomplished  in  all  the  lines  of  industrial  design. 

Stephenson  deserved  his  reward.  No  one  can  read 


the  life  of  that  humble  philosopher  and  great  en- 
gineer without  feeling  strong  admiration  for  the 
man.  An  uphill  struggle  was  his  for  many  weary 
years,  and  if  his  fortitude  and  courage  is  not  true 
nobility  of  character,  where  can  we  look  for  the 
qualities  which  form  such  a  standard? 

That  the  steam  engine  and  the  locomotive  is  not 
the  creation  of  any  single  brain  we  do  not  forget. 

James  Watt  was  honest  and  very  modest  in  his 
claims.  He  said  he  had  taken  up  the  machine  as 
shown  to  him,  and  by  hard  work  and  many  experi- 
ments "improved"  it.  But  that  is  far  too  modest. 
Before  he  touched  the  Newcomen  engine  James 
Watt  was  an  inventor.  He  became  afterwards  a 
greater  one.  By  means  the  most  simple  his  experi- 
ments were  conducted.  He  was  working  busily  at 
other  things  about  the  time  his  master-thought  oc- 
curred to  him. 

How  to  condense  steam  without  cooling  the  steam 
cylinder,  was  the  burden  of  his  mind  that  Sunday 
afternoon  in  his  stroll  upon  Glasgow  Green. 

Like  an  inspiration  it  came  to  liim;  why  not  use  a 
separate  chamber  ? 

The  man  who  was  to  be  his  partner  in  business  a 
few  years  later  had  also  studied  the  same  problem. 

Matthew  Boulton  and  our  American  philosopher, 
Benjamin  Franklin,  were  both  interested  in  a  steam 
engine  model,  and  as  friends,  were  consulting  each 
other  as  to  the  better  method  of  condensing.  Ben- 
jamin counsels  Matthew  to  go  on  with  the  "experi- 
ments.'' There  is  no  name  connected  with  the  me- 
chanical events  and  glories  of  this  interesting  period, 
which  deserves  more  conspicuous  and  honorable 
mention  than  that  of  Matthew  Boulton.  Watt  is  the 
father  of  the  condensing  engine;  but  the  man  who 
stood  by  the  new  motor  through  evil  and  through 
good  report, the  man  who  sustained  Watt  against  the 
harsh  environment  of  all  but  crushing  diflficulties, 
the  man  who  said  he  "could  not  agree  to  build 
engines  for  three  counties,  but  would  bviild  them 
for  the  world,"  this  enterprising  and  self-reliant  and 
generous  man  of  biisiness  was  Matthew  Boulton. 
A  very  large  manufacturing  plant  is  yet  established 
on  the  gi-ound  where  those  famous  partners  com- 
menced work  together  one  hundred  and  thirteen 
j'ears  ago,  and  though  no  one  of  their  descendants 
figures  in  the  business,  the  name  of  "Boulton  and 
Watt"  is  still  retained. 

Retained  in  a  more  humble  manner  is  the  name 
of  the  great  Swedish  engineer  in  his  native  town  of 
Langhans-hyttan,  province  of  Wermland,  Sweden, 
where  he  was  born,  July  31,  1803.  Upon  the  house 
in  which  he  first  saw  the  light  is  the  inscription  "In 
this  house  John  Ericsson  was  born."  Better  than  a 
volume  of  panegyric  is  that  simple  sentence. 

I  trust  the  conductors  of  your  journal  will  go  on 
calling  the  muster-roll  of  American  engineers  of 
distinction  and  well-earned  fame. 

D.  W.  Lanigan, 

Shell  Lake,  Wis. 


A  POWERFUL  NEW  FIRE  BOAT. 

Tn^.'  Neiv  Yorker,'  desig-ned  by  William 
Cowles,  of  this  city,  is  of  the  following- 


dimensions: 

Length  over  all                                       125  5 

Length  on  load  water  line                          115  0 

Beam,  load  water  line                                 25  2 

Extreme  draught                                      10  0 

Depth                                                        14  0 

Displacement                                            351  tons. 


The  hull  is  of  steel  throughout,  and  the 
bulkheads  and  frames  are  so  arranged  as  to 
give  great  stiffness.  In  fact,  the  hull  is  a 
cross  between  that  of  a  tug  and  a  torpedo 
boat  and  includes  the  desirable  qualities  of 
both.  The  '  Neiv  Yorker  '  will  be  driven  by 
a  triple-expansion  engine  with  cylinders  15, 
24  and  39  inches  in  diameter  and  24-inch 
stroke.  The  steam  is  generated  in  two 
Scotch  boilers  and  will  be  worked  at  a  pres- 
sure of  150  pounds  to  the  square  inch.  The 
'  Neiv  Yorker '  has  two  propellers,  one 
abaft  the  other.  The  after  one  is  hung  clear 
abaft  the  rudder  and  is  geared  to  the  main 
shaft,  so  that  it  swings  with  the  rudder. 
The  vessel  is  steered  by  steam,  of  course, 
and  the  rudder  with  this  steering  propeller 
can  be  thrown  hard  over  in  eight  seconds. 
She  can,  therefore,  be  steered  through  the 
most  crooked  channels. 

The  chief  interest  of  the  boat  lies  in  her 
pumping  capacit3^  The  '  Neiv  Yorker  '  has 
four  sets  of  vertical  double-acting  flywheel 
pumps.  Four  of  them  are  of  the  La  France 
type  and  four  of  the  Clapp  &  Jones.  The 
dilferences  in  detail  between  the  pumps  are 
not  worth  mentioning,  for  both  are  plunger 
pumps  operated  b^'  steam.  The  steam  cyl- 
inders are  16  inches  in  diameter,  and  the 
water  C3'linders  10.    The  stroke  is  11  inches. 

The  boat  has  four  llxed  towers  from  which 
water  may  be  thrown.  At  least  one  of  these 
nozzles  will  be  five  inches  in  diameter  and 
the  otliers  fotir.  With  the  power  of  all  the 
pumps  concentrated  on  the  one  five-inch  noz- 


zle a  stream  of  solid  water  can  be  thrown  to 
a  distance  of  500  feet  on  the  level.  But  that 
does  not  convey  an  adequate  idea  of  the 
power  of  the  stream  at  short  range,  for  it  is 
guaranteed  to  bore  its  way  through  any 
brick  wall  alongshore,  not  "excepting  even 
such  walls  as  those  of  the  Williamsburg 
sugar  refineries.  People  who  have  seen  big 
fires  in  alongshore  buildings  and  lumber 
yards  have  observed  that  even  the  mo.st  pow- 
erful streams  of  the  ordinary  engines  at 
times  were  futile,  for  the  water  was  decom- 
posed by  the  fierce  heat,  so  that  the  gases 
seemed  to  aid  the  flames.  But  with  a  five- 
inch  stream  bursting  its  way  thi'ough  walls 
and  floors  or  .stacks  of  flaming  lumber  the 
work  of  the  firemen  will  soon  be  over.  In 
the  pipes  leading  to  the  nozzles  there  are 
twelve  3^-inch  hose  connections  and  two  6- 
inch  gates  or  hose  couplings.  On  each  of 
two  side  headers  there  are  six  3J-iiicli  hose 
couplings  and  one  (i-inch  gate,  and  on  two 
after  headers  there  are  four  '3^-inch  hose 
couplings  and  one  G-inch  gate.  The  boat 
is  not  alone  available  at  a  fire  alongshore, 
therefore,  for  a  line  of  3|-inch  hose  could  be 
laid  from  her,  if  at  the  foot  of  Dover  Street, 
for  instance,  up  to  the  Sun  building. 

The  house  on  deck  is  built  of  iron  and 
roofed  with  asphalt.  There  are  six  travel- 
ing screens  4|  feet  high  above  the  rail  and 
six  feet  long,  which  can  be  moved  to  any 
part  of  the  rail,  so  that  the  firemen  can  have 
something  to  hide  behind  when  fighting  fire 
on  a  pier  or  other  structures  at  the  water's 
edge.  With  these  screens  around  the  bow 
of  the  boat  she  could  run  right  up  to  a  blaz- 
ing pier  shed.  The  screens  are  made  of  two 
sheets  of  metal  with  an  air  space  between, 
so  they  will  be  a  long  time  getting  uncom- 
fortably'' hot  on  the  inside.  There  are  holes 
in  them  for  the  firemen  to  look  through,  and 
larger  holes  through  which  to  direct  streams 
of  water. 

The  pilot-house  is  protected  hy  iron  shut- 
ters that  have  peep  holes  in  them.  Another 
ver}'  ingenious  device  for  protecting  the  men 
when  fighting  fire  at  short  range  is  the 
sj'stem  of  lawn  sprinklers.  At  suitable  in- 
tervals fore  and  aft  are  placed  stand  pipes 
that  have  on  top  the  small  curved  revolving 
arms  familiar  about  lawns  in  summer.  The 
valves  in  these  pipes  are  controlled  from  the 
pilot  house,  so  when  the  screens  or  the  deck 
get  too  hot  or  the  air  too  full  of  smoke  the 
water  is  turned  on  and  every-thing  wet  down 
fore  and  aft. — N.  Y.  Sun. 


The  Frontier  Iron  and  Brass  Works,  De- 
troit, are  building  two  triple-expansion  en- 
gines, 20,  32  and  54  by  42,  for  F.  W,  Wheel- 
er &  Co.,  West  Bay  City.  One  triple-ex- 
pansion engine  of  the  same  dimensions,  and 
one  fore  and  aft  compound  engine  24  and  46 
by  42,  for  James  Davidson,  West  Bay  City, 
also  two  triple-expansion  engines  21,  34  and 
5G  by  42,  for  two  steel  steamers  being  built 
by  F.  W.  Wheeler  &  Co.,  to  run  between 
New  York  and  Newport  News,  Va. 

Old  drawings,  made  between  the  j'ears 
1826  and  1840,  prove  beyond  the  shadow  of 
a  doubt  that  compound  engines  with  TO  lbs. 
to  80  lbs.  steam  were  working  on  the  Rhine 
and  ]\leuse  so  long  back  as  sixty  y-ears  ago, 
and  also  that  many  of  what  are  generally 
supposed  to  be  be  modern  improvements, 
such  as  forced  draught,  hollow  shafts, 
stepped  floats,  and  balanced  rudders,  were 
practically  applied  only  a  few  j-ears  later. — 
London  Engineer. 

Captain  George  Drevar,  well  known  as 
an  experimentalist  in  life-saving  apparatus 
at  sea,  was  drowned  in  a  lake  in  Centennial 
Park,  at  Sydney,  Januaiy  1.  Curiously 
enough,  the  accident  happened  while  he  was 
engaged  in  experimenting  with  one  of  his 
inventions. 


The  New  York  Steamship  Company,  or- 
ganized to  run  a  line  of  steamers  between 
this  port,  Maine  and  the  Provinces,  are  fit- 
ting up  spacious  offices  at  63  Broadway. 
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OSCILLATING  vs.  BEAM  ENGINES. 

In  an  arUclc  on  the  late  Horatio  Allen  in 
the  RaiWoad  and  Eiujineeriiuj  Journal, 
N.  Y.,  we  find  this  reference  and  compari- 
son: 

"  Mr.  Allen  was  atwaj^s  a  g-reat  advo- 
cate of  oscillating- cylindei"  eng-ines  for  side- 
wheel  steamships  and  in  18(i7  he  wrote  what 
he  called  'A  Statement  of  Facts  and  Consid- 
erations in  Reference  to  Beam  and  Oscillating- 
Engines  for  Marine  Side-wheel  Steamships,' 
which  was  afterward  published  in  a  pam- 
phlet. In  this  Mr.  Allen  compared  engines 
with  85-inch  cylinders  and  8  feet  sti'oke,  and 
claimed  that  the  room  occupied  by  the  oscil- 
lating- engine  compared  with  the  beam  en- 
gine is  8,500  cubic  feet  for  the  one  and  14,750 
for  the  other;  the  weig-ht  138  and  152  tons 
respectively;  the  number  of  parts  through 
which  the  power  is  transmitted  from  the 
piston  to  the  crank  is  three  for  the  oscillat- 
ing- eng-ine  and  nine  for  the  beam  engine; 
the  number  of  parts  which  must  be  con- 
structed in  true  line  and  relation  to  each 
other  is  three  for  the  oscillating-  and  six  for 
the  beam  engine;  the  number  of  bearing-s 
and  their  brasses  to  be  kept  in  proper  ad- 
justment and  lubrication  is  live  for  the  oscil- 
lating- and  thirteen  for  the  beam  engine.  He 
also  explained  that  the  structure  through 
which  the  power  was  transmitted  from  the 
cylinder  to  the  crank-pin  would  be  much 
strong-er  and  more  substantial,  and  the 
strain  on  the  bottom  of  the  vessel  less  with 
the  oscillating-  than  with  the  beam  eng-ine; 
the  weig-lit,  which  comes  to  a  state  of  rest 
in  passing  the  centers,  is  7|  tons  in  the  one 
engine  and  30  in  the  other;  the  valve-g-ear 
of  the  oscillating-  engine,  it  was  admitted, has 
more  parts  than  that  of  the  beam  eng-me. 
It  was  also  claimed  that  all  the  journals  of 
the  oscillator  are  as  accessible  as  those  of 
the  beam  engine,  that  the  first  could  be  bal- 
anced by  cast-iron  buckets  on  the  wheel  as 
perfectly  as  the  latter  is  by  the  weig-hts  at 
each  end  of  the  beam. 

The  'Adriatic'  had  oscillating- engines,and 
Mr.  Allen  applied  his  valve-gear  to  them, 
which  consisted  of  larg-e  conical  plug--valves. 
These  were  moved  by  a  mechanism  which 
first  lifted  the  valves  and  then  turned  them, 
which,  it  was  supposed,  would  prevent  them 
from  jamming-.  There  was  considerable 
difficulty  in  g-etting  them  to  work  satisfac- 
torily. This  caused  much  delay  and  involv- 
ed a  heav3'  expense.  Some  part  of  the  g-ear 
broke  down  on  a  trial  trip,  and  the  valves 
were  finally  taken  out  and  others  were  sub- 
stituted for  them.  As  there  was  g-reat  ri- 
valry at  that  time  between  the  Cunard  Line 
— which  was  owned  by  Eng-lishmen — and 
the  Collins  steamers,  which  were  owned  by 
Americans,  this  experimental  valve-g-ear  at- 
tracted a  great  deal  of  attention,  and  was 
the  subject  of  much  criticism. 

A  SANGUINE  person  advertises  as  follows 
in  a  daily  paper: 

"  To  collectors,  lovers  of  wealth  in  heirlooms,  an- 
tiquated relics,  connoisseurs,  etc. — A  copper  Spoon 
Mould,  handed  down  from  Hve  generations,  showing 
the  slow  process  of  manufacturing  spoons  in  1733, 
taking  ac  that  time  about  34  hours  to  make  one 
dozen  spoons.  At  the  present  date,  by  the  improved 
way  of  pressing  the  silver  plate  they  can  be  made  at 
the  rate  of  a  dozen  in  one  minute.  The  greatest 
curiosity  of  its  kind  of  the  age.  Will  be  sold  for 
$50." 

No  doubt  some  person  equally  as  silly  as 
the  advertiser  will  bu3'  it. 

An  Eng-lish  contemporary  mentions  an 
instance  of  a  new  larg-e  steam  engine  that 
gave  trouble  from  a  hot  crank-pin.  Finally' 
the  engineer  in  charge  measured  the  pin, 
and  found  it  one  sixteenth  of  an  inch  oval. 
The  journal  referred  to  remarks :  "  It  is 
easy  to  see  that  the  lathe  in  which  the  pin 
was  turned  was  in  fault.  It  is  quite  likely 
that  the  turner  was  more  or  less  incompe- 
tent." One-sixteenth  of  an  inch  oval !  We 
do  not  believe  the  conclusions  arrived  at  can 
be  successfully  questioned.— -^me?-zca/i  Ma- 
chinist. 

Probably  not,  but  how  can  a  man  fit  a 
brass  to  a  pin  one-sixteenth  oval  ? 


AMBERGRIS. 

The  word  ambergt-is  is  French,  and  signi- 
fies gray  ambei-.  Tlx;  scieiitilic  explanation 
of  ambergris  is  that  it  is  the  product  of  some 
disease  in  the  sperm  whah;  analogous  to  gall 
stones.  It  is  found  sometimes  in  the  intes- 
tines, but  more  fi-e(|ueiitly  lloating  on  the 
surface  of  tropical  seas,  in  masses  which 
have  a  sp(!ckled-gray  appeai-ance. 

The  best  ((uality  of  aml)(M-gris  is  soft  and 
waxy,  but  not  unifor-m  in  color.  The  streaky 
specimens  are  preferred.  It  is  opatiue  and 
inflammable,  remarkably  light  as  to  specific 
gr-avity,  anil  l  ough  to  the  touch. 

Most  of  it  is  found  near  the  Bahama 
Islands,  but  also  at  the  Moluccas  and  other 
|)ar-ts  of  the  Indian  Ocean,  off  a  portion  of 
the  coast  of  South  America,  and  sometimes 
lloating-  on  the  Atlantic  Ocean. 

The  essential  characteristic  of  ambergris 
is  its  powerful  and  peculiar  odor.  It  is  so 
peculiar  that  art  has  n(;vcr  been  able  to  imi- 
tate it,  although  the  scarcity  and  enormous 
price  of  ambergris  has  lent  every  stimulus 
to  invention.  It  is  so  powerful  and  diffusive 
that  the  very  minutest  quantity  is  percepti- 
ble in  the  most  fragrant  perfumes. 

The  chief  component  of  ambergris  is  a 
fatty  matter  called  ambrein,  which  is  ob- 
tained by  boiling  in  alcohol.  This  ambrein 
— and  there  is  said  to  be  about  85  per  cent, 
of  it  in  the  best  ambergris — is  what  gives  it 
its  value,  for  it  is  in  this  ingredient  that  the 
perfume  lies. 

There  is  another  {peculiarity  ascribed  to 
ambergris,  and  that  is  the  power  to  exalt 
the  flavor  and  perfume  of  other  substances 
with  which  it  is  brought  into  combination. 
Thus,  a  grain  or  two  rubbed  down  with 
sugar  is  often  added  to  a  hogshead  of  wine, 
giving  a  perceptible  and,  what  is  considered 
by  some,  an  improved  flavor  to  the  whole  ;  a 
small  particle  of  ambergris  added  to  other 
perfumes  is  found  to  exalt  the  odor  of  the 
blend. 

Ambergris  is  too  dear  to  use  alone,  and  it 
is  so  dear  that  it  is  one  of  the  most  adulter- 
ated articles  known  to  chemists.  It  is  adul- 
tei-ated  both  by  those  who  export  it  and  in 
the  countries  in  which  it  is  used. — Chambers' 
Journal. 



This  is  for  lady  readers  of  The  Engineer, 
of  whom  there  are  many  :  "  An  eas}'  method 
of  bronzing-  articles,  such  as  metal  chimney- 
pieces,  ornamental  metal  work  of  any  kind, 
plaster  figures,  etc.,  is  to  give  the  subject  a 
coat  of  japan,  in  which  a  small  quantity  of 
Brunswick  green  has  been  mixed,  just  suffi- 
cient to  neutralize  the  brown  color  of  the 
japan  ;  and  when  almost  dr3"  appl^y  bronze 
powder,  either  gold,  silver,  etc.,  with  a  lai'ge 
round  brush  to  the  prominent  portions  of  the 
articles,  but  sparingl\'  to  the  other  portions  ; 
in  fact,  in  the  hollow  and  flat  parts,  only  a 
mere  suspicion.  Care  and  some  practice 
will  be  required  to  soften  the  highly-bronzed 
portions,  so  as  to  avoid  abruptness,  and  also 
that  the  brush  may  not  take  up  any  of  the 
japan  or  paint.  If  applied  with  a  light 
hand  and  a  very  soft  brush, the  bronze  powder 
will  prevent  this.  Large  earthenware  jars, 
when  first  sized  and  then  treated  in  this  way, 
are  most  effective  for  decorative  purposes. 
A  thin,  even  coat  of  good  varnish  will  in- 
sure the  bronze  keeping  its  color  for  a  long 
time. 


FIRING     DYNAMITE     WITH  POWDER 
CHARGES. 

The  experiments  wit  h  the  Justin  d.ynamite 
shell  made  at  Perry ville,  N.  Y.,  lately,  were 
very  successful.  Some  idea  of  their  import- 
ance may  be  gathered  from  the  fact  that 
th(!y  have  pi'oved  the  possibility  of  throwing 
dynamit>o  out  of  a  cannon  with  gunpowder 
without  bursting  tiie  cannon. 

The  cannon  u.sed  was  a  piece  ca.st  in  Eng- 
land during  the  (Jivil  Wai-,  and  did  service 
on  a  Confederate  ship.  Di-.  Justin's  inven- 
tion may  be  described,  generally,  as  a  cart- 
ridge consistingof  a  hollow  steel  c^-linder. 
This  contains,  besides  the  bullet,  a  wooden 
cylinder,  in  which  is  the  charge  of  dynamite, 
mixed  in  certain  pr  opoi  tions  known  only  to 
the  inventoi-.  Tlie  dynamite  is  i>revented 
from  exploding  on  the  discharge  of  the  gun 
b^' a  graduatetl  pie.ssure  air  cusliion  which 
protects  it  from  shock. 

Inventors  for  yeai-s  have  experimented 
with  "dynamite  cannon,"  but  their  dynamite 
cartr-idges  have  invariably  exploded  before 
leaving  the  cannon.  Gradew  only  used 
two  or  three  pounds  of  d3  namite,  and  burst 
numberless  cannon  and  cartridges  in  his  at- 
tempts. Tlie  Zalinski  dynamite  gun,  and 
the  dynamite  guns  on  the  '  Ve.'iuvius'  are 
pneumatic  affairs.  The  first  test  was  firing 
a  shell  weighing  280  pounds  containing  5;^ 
pounds  of  dynamite.  The  chaige  of  pow- 
der was  12  pounds.  The  shell  struck  one 
side  of  the  gorge,  and  about  one-half  of  the 
dynamite  exploded.  The  second  shell  was 
the  .same,  using  twenty  pounds  of  powder. 
The  third  shell  weighed  300  pounds,  and 
contained  8^  pounds  of  dynamite.  The 
charge  was  25  pounds  of  powder.  This  shot 
did  great  execution  on  striking  the  rock.  At 
the  cliff  it  burst,  tore  up  the  rocks  generally, 
and  split  the  steel  bullet  in  half.  The  fourth 
and  final  shot  was  the  lai-gest  fired  in  the 
gun  since  testing;  35  pounds  of  powder  were 
u.sed.  The  shell  weighed  311  pounds  and 
contained  I'J  pounds  of  the  best  dynamite. 
This  shell  blew  to  powder  the  quartz  block 
which  it  hit,  and  the  bullet  ricochetted  up 
clilF  out  of  sight.  The  dynamite  all  ex- 
ploded at  the  moment  of  contact.  The  shell 
exploded  when  it  struck  the  rock,  throwing 
heavy  blocks  of  it  about  and  scarring 
the  cliffs  with  flying  pieces  of  brass  and 
steel  from  the  shell.  This  was  the  grandest 
shot  of  the  experiment.  The  large  d\-namite 
shell  could  be  seen  in  its  course  through  the 
air  from  the  gun  to  the  cliff  of  rocks,  and 
looked  something  like  an  air  ship  sailing 
with  immense  speed. — iV.  Y.  Sun. 

Miller,  Metcalf  &  Parkin,  of  Pittsburg, 
Pa.,  have  fitted  up  in  their  steel  works 
a  dining  room  for  the  men,  where  a  good 
dinner  is  served  at  a  very  low  cost.  This  is 
a  common  plan  in  England,  where  such  din- 
ing rooms  exist  in  many  of  the  large  works, 
not  onh'  for  the  men,  but  oftener  for  the  pro- 
prietors and  the  office  staff,  who  eat  their 
luncheon  at  noon  in  the  works,  and  at  the 
same  time,  have  an  hour  of  useful  and  in- 
structive discussion.  The  Union  Iron  Works 
and  the  Pacific  Rolling  Mills  Company  in 
this  city  have  adopted  a  similar  plan  for  the 
staff,  and  the  advantage  will  be  obvious  to 
anyone  who  has  the  good  fortune  of  an  invi- 
tation to  luncheon  at  either  of  these  works. 
— Industries. 


"It  is  not  generally  known,  even  among 
shoe  dealers,"  said  a  shoe  manufacturer  yes- 
terday, "that  the  hooks  which  serve  in  place 
of  eyes  for  the  laces  of  men's  shoes  were  in- 
vented by  a  little  old  watchmaker  in  Aurora 
Springs,  Mo.  His  name  is  Klinger,  and  he 
still  lives  there,  working  at  his  trade.  He 
sold  his  patent  for  the  hooks  to  a  Boston 
man,  who  was  out  there  looking  for  health, 
the  price  paid  being  $500,  Last  year  the 
roj'alties  on  these  hooks  ^-ielded  the  present 
owner  of  the  patent  the  neat  income  of  $300,- 
000."  

Did  3'ou  ever  have  a  pen  full  of  ink  drop 
out  of  the  compasses  on  a  finished  dx-awing  ? 
What  did  you  say  ? 


A  Mr.  Parkhurst  says  in  the  American 
Machinist,  "  One  use  for  emery  wheels  I 
have  never  seen  mentioned  is  their  capacity 
to  grind  rubber.  I  have  ground  soft,  pure 
rubber  rolls  ti  feet  long,  S"  diameter  quickly 
and  easilv  by  using  a  coarse  wheel,  fed  with 
chalk  to  prevent  the  rubber  melting  and  ad- 
hering to  the  particles  of  emery. 

A  PAR.\GRAPH  instructing  as  to  how  to 
clean  tile  floors  says:  "  It  is  important  to 
keep  anything  greasy  from  them,"  closing 
with  this :  "  When  all  the  floor  has  been 
cleaned  rub  it  over  with  a  very  little  milk  or 
salad  oil,  using  a  soft,  old  towel,  and  leave 
the  milk  or  oil  on." 

Now,  what  shall  we  do  ? 
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WILL  IT  SELL?  | 

The  main  thing-  involved  in  every  new 
machine,  device,  or  process  is  whether  it  will 
sell  or  fall  dead  on  the  market.  Many  a 
capable  machinist  or  inventor  is  busy  at 
this  moment  elaborating  sometliing-  b^'  which 
he  hopes  to  realize  a  handsome  sum,  but  he 
keeps  on  adding  to  it  in  such  a  way  that  it 
costs  too  much  to  make  it,  or,  perhaps,  emu- 
lous of  a  notice  in  the  county  paper,  he  tries 
to  make  it  a  "monument  to  his  inventive 
geniu.s."  He  wants  some  rural  editor  to 
sa.y  that  he  is  "a  rising:  young-  inventor," 
and  so  he  makes  a  machine  that  has  no  com- 
mercial value. 

Will  it  sell?  This  is  the  point,  and  a  ma- 
chine will  not  sell  to  any  great  extent  if  it  is 
costly  to  make  and  keep  in  repair.  It  mat- 
ters not  all  in  the  construction  of  a  machine 
that  it  should  look  pvetty  to  the  public.  If 
it  does  a  g-reat  deal  of  g-ood  work  it  looks 
very  pretty  indeed  to  the  buyer  of  it,  and  it 
is  to  him  that  the  inventor  looks  for  his 
market. 

The  greatest  mistake  an  inventor  can 
make  is  to  devise  inventions  wiiich  have  no 
future  and  no  immediate  practical  value. 

It  often  happens  in  the  course  of  our  busi- 
ness that  subscribers  write  us  saying-  that 
the3'  have  invented  certain  devices  which 
thej^  wish  to  put  on  the  market,  and  de 
sire  to  know  the  proper  channels  to  follow 
successfully.  If  we  could  g-ive  these  we 
could  do  a  great  service  to  many,  but  we  do 
not  think  there  are  any  channels  other  than 
those  of  reg-ular  trade.  In  order  to  find  a 
market,  an  invention  must  really  fill  a  want. 
Not  in  the  inventor's  view,  but  from  the 
public.  As  we  have  said  previously,  the 
mechanical  merit  of  it  may  be  very  small 
indeed,  but  any  invention  of  value  must  do 
something-  of  public  utilitj^  It  must  be  of 
general  use  and  application;  if  it  is  it  will 
not  lack  buyers,  who  can  only  be  found  by 
searching-  for  them.  Publicity  is  necessary. 
The  bare  fact  of  a  man  having-  patented  a 
useful  invention  is  known  only  to  himself, 
not  to  those  who  need  it;  therefore,  it  is 
necessary  to  advertise  it  in  one  way  or  an- 
other, and  to  constantly  follow  t  it  up, 
the  same  as  any  other  business  venture. 
This  demands  both  time  and  money, 
neither  of  which,  as  a  rule,  the  aver- 
age inventor  has.  In  this  event  he 
must  appl^^  to  the  middle  man,  or  let  his  in- 
vention out  upon  royalty  to  reliable  con- 
cerns. Suppose  a  man  invents  a  pump,  for 
example,  unlike  any  other.  Let  him  obtain 
the  names  of  manufacturers  in  that  line 
who  are  well  known,  and  write  them;  if  his 
his  invention  is  of  value  he  will  be  sure  to 
here  from  the  manufacturers  in  due  course, 
because  such  concerns  are  always  on  the 
look  out  for  new  goods  that  will  sell.  If  he 
does  not  hear  in  a  reasonable  time  let  him 
write  again,  calling  attention  to  his  first 
letter,  and  if  this  does  not  bring  a  reply  the 
inventor  should  try  some  one  else,  until  he 
learns  that  there  is  or  is  not  a  demand  for 
his  invention.  All  letters  to  manufacturers 
should  be  as  brief  as  possible;  do  not  intro- 
duce any  thing  outside  of  the  invention.  Do 
not  refer  to  poverty  of  finances  or  anj^thing- 
but  strict  business.  For  instance,  copy 
this  letter  and  use  it  as  a  model  for  such 
communications: 
Messrs.  Blank. & Blank: 

New  York,  N.  Y. 

Gentlemen — I  have  invented  a  new  method  of 
sewing  buttons  on  trousers  for  which  I  hold  letters 
patent  No.  000,000,  dated  January,  1890.  I  am  de- 
sirous of  putting  tills  machine  in  tlie  market  and, 
knowing  that  you  use  such  machines,  have  written 
you  first.  Will  you  advise  me  on  receipt  of  this 
letter  whether  you  are  open  to  negotiate  for  the 
machine  in  whole  or  part,  rights  to  use,  or  total 
p  ossession? 

Respectfully  yours, 
John  James  Johns, 
No-  000  Machine  Street, 
Newark,  N.  J. 
Give  your  address  plainly  and  wait  a  week 
or  ten  days  for  a  reply.    If  none  is  received 
write  this  letter : 
Messrs.  Blank  &  Blank: 

Gentlemen— Your  attention  is  respectfully  called 
to  my  letter  of  March  20,  concerning  a  machine 


for  sewing  buttons  on  trousers.  Not  hearing  from 
you  in  due  course,  I  ask  you  to  give  me  a  spe- 
cific answer  to  it,  as  I  wisli  to  put  my  machine  on  the 
market  at  once. 

If  no  answer  is  received  to  this  either,  in 
two  days,  do  not  waste  any  more  time  on 
men  who  do  not  know  enough  to  answer  a 
business  letter,  and,  like  Dogberry,  thank 
God  you  are  well  rid  of  them,  and  let  them 
go  their  ways;  but  keep  trying  and  keep 
negotiating  always  and  const  i  ntly,  if  you 
wish  to  sell  your  invention.  Avoid  as  you 
would  a  bunco  steerer  all  ag<;ncies  which 
pretend  to  be  able  to  sell  your  patent  in  open 
market.  No  one  can  do  this,  for  there  is  no 
"  open  market"  for  patents,  and  nine  out  of 
ten  of  such  concerns  are  gross  fi-auds. 

BREAKDOWNS. 

It  is  easy  to  sit  in  a  chair  in  an  office  and 
say  what  shoulder  could  be  done  in  a  break- 
down at  sea,  or  in  any  place  remote  from  a 
shop,  but  it  is  not  so  easy  to  find  a  remedy 
for  an  actual  breakdown  of  a  serious  nature 
when  brought  face  to  face  with  it.  Never- 
theless, it  is  well  to  reflect  that  parts  which 
have  to  be  replaced  do  not  always  require  to 
be  actually  as  heavy  as  tliose  which  are 
broken,  for  these  are  intended  to  stand  hard 
work  for  a  long  time,  and  details  which  are 
much  lighter  than  the}'  are  will  enable  one 
to  get  within  the  reach  of  help,  or  keep  head 
on  to  a  sea.  A  pump  is  not  hopelessly'  dis- 
abled because  its  piston-rod  is  broken  :  it 
is  not  even  necessar\'  that  the  make-shift  rod 
should  be  round,  for  the  matter  of  that.  A 
handy  man  can  make  a  serviceable  rod  out 
of  a  bar  of  scxuare  iron  with  the  corners 
rounded  off,  so  as  to  go  through  the  stuffing- 
box  gland  ;  and  as  for  packing  it,  a  turn  of 
lead  pipe  or  a  few  leaden  washers  will  soon 
fill  the  space,  so  that  it  will  be  practically 
steam  and  water  tight.  As  for  valve  s*ems, 
unless  they  are  of  large  size,  on  the  main 
valves,  it  is  a  small  job  to  make  one. 

Engines  do  not  break  where  they  are  ex- 
pected to.  Generally,  the.y  fail  in  the  p:irts 
which  are  supposed  to  be  the  safest,  and  it 
is  hard  to  say  just  what  details  should  be 
carried  in  duplicate ;  but  in  the  minor  dis- 
asters which  are  likely  to  overtake  anyone, 
we  should  not  give  up  the  ship  because  we 
cannot  refit  details  as  we  would  if  the  shop 
was  behind  us. 

IT  SHOULD  BE^A^PENAL  OFFENSE. 

It  seems  to  be  incumbent  on  some  one  to 
introduce  a  bill  in  Congress  which  shall  be- 
come a  law  that  all  common  carriers  of  pas- 
sengers and  merchandise  shall,  upon  the  oc- 
currence of  accidents,  immediately  forward  a 
full  report  of  the  same,  including  all  details 
so  far  as  known.  This  is  not  done  now  for 
the  reason  that  it  is  supposed  to  injure  stock 
companies — depress  the  shares — so  that  some 
one  loses  a  little  money.  This  is  absolutely 
all  that  was  vouchsafed  the  public  on  the  oc- 
casion of  the  accident  to  the  'Cifi/  of  Pan's:' 

"On  Tuesday,  March  25,  at  3:30  i>.  M.,  when  216 
miles  west  of  Fastnet,  the  starboard  engine  broke 
down  from  an  unknown  cause.  The  cylinder  went 
to  pieces,  injuring  the  bulkliead  and  breaking  the 
injection  and  water  pipe  connections  and  allowing 
a  considerable  quantity  of  water  to  run  into  both 
engine  rooms,  adjacent  sections.  No  one  on  board 
was  injured."' 

It  is  quite  plain  that  there  are  other  inter- 
ests connected  with  such  disasters  than  the 
rise  or  fall  of  the  company  's  stock,  and  not 
the  least  of  these  are  the  underwi  iters  and 
insurance  companies.  Since  the  facts  cannot 
hurt.legitiinate  interests,  and  they  are  bound 
to  come  out  sooner  or  later,  it  is  due  to  the 
people  that  the  fullest  publicity  be  given  to 
every  disaster  that  happens  on  sea  or  shore. 
It  should  be  made  a  penal  offense  to  sup- 
press such  intelligence. 

It  is  quite  possible  to  cut  water  gauge 
glasses  too  long,  so  that  the  area  at  the 
ends  is  not  equal.  Suppose  the  area  left  is 
less  than  the  tube-bore  the  glass  will  show 
false.  This  was  the  case  on  the  Ss.  'Barra- 
conta,'  which  exploded  one  boilei".  The  enr 
gineer  examined  had  this  fact  pointed  out 
to  him,  but  he  said  it  made  no  difference  \ 
It  makes  a  great  diflCereuce, 
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THE  "COMMITTEE  OF  PASSENGERS." 

It  was  Sir  Charles  Graiidisoii,  we  believe, 
who  said  that  bores  had  a  great  chai-in  for 
him,  because  one  never  knew  what  they 
were  going- to  do  next,  and  engineers  can 
say  the  same  concerning  passengers  ou  their 
vessels.  It  is  not  because  they  ask  the 
most  astonishing  questions  about  the  ma- 
chinery, or  because  they  imagine,  for  some 
reason  unknown,  that  they  stand  upon  a 
higher  social  plane  than  the  engineer,  and 
patronize  him  by  giving  him  bad  cigar's 
occasionally,  but  pr'incipally  for  the  reason 
that  when  emergencies  arise  one  ne vet- 
knows  what  the  average  passenger  will  do. 
Emergency  or  no  emergency,  there  is  always 
some  busybody  aboai-d  itching  for  noto- 
riety, who  can  be  relied  upon  to  distinguish 
himself  as  an  A  1,  copper-bottomed  ass. 
This  is  in  evidence  as  to  what  happened  to 
the  chief  engineer  of  the  'City  of  Paris,' 
last  summer: 

"Concerning  the  disaster  to  the  steamer 'Ci/y  of 
Paris,'  H.  D.  Pierce,  of  Indianapolis,  who  was  a 
passenger  when  that  ship  made  her  famous  passage 
inside  of  six  days  last  August,  says  that  the  strain 
upon  the  engines  and  machinery  was  so  great  as  to 
attract  attention,  and  finally  a  number  of  passen- 
gers who  had  crossed  before  held  a  meeting  and 
called  in  a  body  on  the  chief  engineer,  who  declined, 
perhaps  properly,  to  permit  a  comniittee  to  go 
below  in  his  department  for  any  purpose,  and  re- 
fused  also  to  communicate  anything  regarding  the 
revohitions  of  the  screws.  The  record  was  lowered 
to  5  days  23  hours  and  some  minutes." 

This  is  too  funny  for  anything.  Imagine 
a  "committee  of  the  passengers"going  below 
in  a  steamship  to  judge  of  the  "strain"  on 
the  engine!  It  did  not  occur  to  these  imbe- 
ciles that  they  were  not  capable  of  judging 
of  anything,  but  they  were  perfectly  willing 
to  assume  the  functions  of  the  chief  engi- 
neer. What  did  they  suppose  he  was  there 
for? 

Engineers  are  sometimes  accused  of  being 
discourteous  and  curt  in  their  manner  to- 
wards passengers;  they  never  are  to  sensi- 
ble men  who  are  not  first  discourteous  to 
them,  and  the  chief  engineer  of  the  'City  of 
Paris,'  Mr.  Earnest  Gearing,  at  the  time 
named,  we  believe,  had  rare  self-control 
when  he  did  not  utter  some  burning  words 
to  the  spokesman  of  that  "committee  of 
passengers." 

FOLLOW  THE  DRAWING. 

It  is  a  queer  streak  in  human  nature  that 
some  are  incapable  of  comprehending  plain 
written  directions,  but  must  have  everything 
explained  by  word  of  mouth.  Recently  we 
wanted  a  cushion  for  a  lounge.  We  made  a 
sketch  of  it  showing  dimensions  every  way  ; 
we  made  a  complete  specification  of  it  as  to 
material,  cover,  etc.,  etc.,  and  sent  it  to  a 
large  house  with  which  we  have  dealt  for 
years.  Two  days  afterward  a  man  came 
down  with  the  sketch  in  his  hand. 

"We  don't  understand  this  sketch  very 
well,"  he  said. 

"  What  is  it  you  don't  understand  ?" 

"Why  it  saj^s  ten  inches  across  here." 

"Well,  why  not  make  it  ten  inches  then  ?" 

"And  it  says  nine  inches  thick  !" 

"Wh}'  not  make  it  nine  inches  thick  ?" 

"It  says  thirty  inches  long  !" 

"Why  not  make  it  thirty  inches  long,  unless 
you  have  some  objection  to  the  dimensions." 

"  These  are  very  luiusual  sizes  for  a 
cushion.  " 

"  What  have  you  to  do  with  that?  The 
cushion  is  for  us,  not  for  you." 

"  We  thought  tliere  must  be  some  mis- 
take." 

"Very  well,  let  there  be  a  mistake.  So  far 
as  ,you  are  concerned  you  have  nothing  to 
do  but  obey  orders,  and  let  the  man  who 
makes  the  mistake  paj'  for  it;  that  is  wholly 
his  affair  and  not  yours  in  suuy  pai't.  You 
say  3'ou  do  not  understand  the  sketch;  yon 
understand  it  perfectly,  for  you  explained  it 
to  us.  You  have  lost  two  hours'  time  com- 
ing down  here  for  nothing,  solely  because 
you  do  not  understand  business  principles." 

Follow  the  drawing  if  it  leads  to  the  scrap 
heap. 

■  ♦  ♦  «  

A  cable's  length  is  607.56  feet. 


UNSINKABLE  SHIPS. 

Enough  is  known  at  this  writing  to  show 
that  the*  Citij  of  Paris  '  escaped  alloatfrom 
a  grave  disaster,  and  that  she  came  into  port 
with  several  compaitments  full  of  water. 
Tiiis  proves  incontestably  to  some  that  the 
system  itself  is  an  insui-ance  against  tht 
perils  of  the  sea,  and  that  a  ship  so  con- 
str-ucted  is  unsinkable.    It  seems  that  the 
final  or  actual  test  of  the  value  of  compart- 
ments is  yet  to  be  proven.    Tliat  the  '  City 
of  Paris'  is  now  afloat  is  due  to  two  things, 
principally   her  enormous  size,  which  en- 
abled her  to  carry  a  dead  load  of  thousands 
of  tons  of  water,  and  the  good  weather  which 
prevailed  during  and  after  the  accidents.  The 
breakdown  of  the  starboard  engiru;  might 
liave  r(!asonably  been  expected  when  the 
'  City  of  Paris'  was  laboi-ing  in  a  seaway, 
as  well  as  when  she  was  on  an  even  keel  in 
comparatively  smooth  water.    Suppose  the 
same  accident  which  has  happened  had  taken 
place  in  bad  weather,  that  the  2,400  tons  of 
water  which  found  its  way  into  the  compart- 
ments had  rolled  backwards  and  forwards 
thwartships  a  f(!W  times,  where  would  the 
'  City  of  Paris  '  be  now  ?    She  would  have 
turned  turtle  in  a  ver3'^  .short  time.    No  lon- 
gitudinal bulkhead  that  a  ship  could  carry 
can  withstand  the  impact  of  a  quarter  of 
2,400  tons,  and  it  is  a  most  fortunate  cir- 
cumstance that  the  longitudinal  bulkhend 
on  the  '  City  of  Paris  '  was  broken  through, 
for  it  actually  saved  the  ship  by  keeping  her 
on  an  even  keel.    As  to  whether  an  unsink- 
able ship  can  be  constructed  that  is  a  diffi- 
cult question  to  solve.    Absolute  reliance 
cannot  be  placed  upon  bulkheads,  for  the  un- 
expected always  happens,  and  precedents  are 
wanting  to  enable  naval  constructors  to  see 
exactly  what  to  provide  against.    The  '  City 
of  Paris'  represents  the  most  advanced 
thought  and  embodies  the  latest  improve- 
ments in  naval  architecture;  3'et,  had  not 
the  elements  aided  her,  she  would  now  be 
another  mj^ster^'  of  the  sea. 

FOUR  HUNDRED  AND*  FIFTY  DOLLARS. 

This  sum  is  what  the  vessel  owners  on 
the  Great  Lakes  propose  to  give  for  the  six 
months'  labor  of  a  chief  engineer  on  their 
large  steamers.  These  vessels  are  in  all  re- 
spects ocean  steamers  in  size,  duty  required, 
and  responsibility  of  the  chief  engineers,  and 
we  have  no  hesitation  in  saying  that  it  is  a 
wholly  inadequate  payment  for  the  services 
rendered.  It  is  not  even  good  policy,  leav- 
ing all  other  considerations  out  of  the  ques- 
tion, to  pay  such  low  r-ates  to  engineers,  for 
it  is  impossible  for  them,  no  matter  how 
conscientious  they  may  be,  to  consider  the 
owner's  interest  when  they  feel  that  they 
are  looked  upon  as  mere  hirelings,  to  be  ob- 
tained at  the  lowest  sum  possible.  It  seems 
hardly  necessary  to  tell  American  vessel 
owners  tliat  the  way  to  get  good  men  on 
their  ships  is  to  ])a.y  them  living  wages,  for 
when  engineers,  pilots,  or  whoever  they 
may  be,  are  torn  with  anxieties  and  efforts 
to  make  both  ends  meet  at  home,  it  is  ver}' 
certain  that  they  can  not  and  will  not  pay 
much  attention  to  the  owner's  interest.  We 
have  said  it  is  bad  policy  to  starve  em- 
ployees, and  it  is  plain  that  we  are 
right  in  this,  for  the  profits  of  a 
season  depend  very  largely  upon  the 
economy  with  which  the  vessels  are  run. 
Engineers  can  burn  little  or  much  coal ;  the\' 
can  use  oil  and  stores  generally  ad  libitiim, 
or  they  can  run  the  ship  as  if  it  was  their 
own,  if  they  feel  that  their  efforts  are  recog- 
nized and  their  status  as  responsible  mem- 
bers of  the  community  acknowledged. 
What  obhgation  is  an  ill-paid  engineer 
under  to  render  his  best  services  ?  None 
whatever  ;  he  has  been  ranked  on  the  start 
as  part  of  the  vessel's  outfit,  and  if  he  is  put 
upon  that  basis  he  is  certain  to  act  up  to  it. 
It  should  not  require  an^-  argument  to  prove 
this  and  we  hope  to  see  the  Vessel  Owners' 
Association  act  squarely  to  its  emploj-ees 
and  pay  them  adequately  for  their  arduous 
work.  We  observe  that  the  Lake  Cai'riers' 
j  Association,  comprising  the  leading  vessel 


owners  of  the  Lakes,  have  this  for  their  ob- 
ject : 

"  To  consider  and  take  action  upon  all 
general  ((uestions  relating  to  the  navigation 
aiul  carrying  business  of  the  Great  Lakes 
and  the  waters  triljutar^'  thereto,  with  the 
intent  to  improve  the  cliaracter  of  the  ser- 
vice reiid(!red  to  tlie  puhlic,  to  protect  the 
common  interest  of  Lake  carriers,  and  pro- 
mote tlieii"  general  welfare." 

We  request  them  to  note  that  the  first 
step  toward  the  realization  of  their  ends  is 
to  pay  living  wages.  All  other  steps  come 
after  this. 


Ericsson,  says  Prof.  MacCord  in  the 
American  Machinist,  insisted  upon  having 
his  plans  followed  to  the  letter  ;  his  draw- 
ings were  complete  to  the  smallest  details, 
and  he  would  tolerate  no  deviation  ;  in  which 
he  was  clearly  right,  since  tlie  whole  respon- 
sibility rested  upon  liim.  He  argued  that  if 
an  inch  were  given  in  this  direction  an  ell 
would  be  taken,  and  the  result  would  be  end- 
less confusion  and  uncertainty.  An  amus- 
ing incident,  illustrating  his  pertinacity  on 
this  point,  occurred  during  the  building  of 
one  of  the  larger  monitors.  His  outside 
superintendent  of  this  work  came  one  day 
with  a  beaming  countenance  to  report  con- 
cerning the  engine  bulkheads.  The  rate  of 
progress  was  ([uite  satisfactory,  but  he  could 
not  refrain  from  stating  that  he  had  had  the 
rivets  headed  up  with  a  button-set,  as  he 
thought  that  made  a  better  finish. 

"  Ah,  indeed  !  "  said  the  captain,  "  how 
many  have  you  put  in?" 

The  superintendent  pointed  out  on  the 
drawing  how  far  he  had  gone. 

"  And  they  look  well,  do  the^^  ?  "  continu- 
ed Ericsson,  to  which,  of  course,  he  received 
an  eager  and  emphatic  response  in  the 
affirmative. 

"  Ver}'  well  ;  now  to-morrow  you  will  be 
good  enough  to  have  them  all  cut  out  and 
replaced  hy  others  rivetted  up  with  the 
hand-hammer,  with  a  conical  finish,  accord- 
ing to  the  drawing." 

And  this  unexpected  instruction  the  crest- 
fallen man  was  obliged  to  execute. 

 •  

A  Mr.  Hoffman,  of  Charleston,  W.  Va., 
has  patented  a  band-saw  wheel  with  a 
groove  in  the  middle  to  produce  equal  ten- 
sion on  the  two  edges  of  the  saw  blades. 
This,  we  think,  will  do  no  good.  There  is  a 
good  deal  of  edge  strain  on  band-saw  blades, 
but  it  comes  usually  from  bearing  too  hard 
against  the  guides.  In  operating  a  band- 
saw^  of  any  kind,  the  attendant  should  at  in- 
tervals put  a  block  behind  the  saw  and  bring 
it  forward,  clear  of  the  guides,  and  see  if 
there  is  undue  pressure  on  the  back.  The 
top  wheel  should  be  so  adjusted  thatthesaw^ 
will  barely  run  back  against  the  guides,  and 
exert  no  pressure  there.  There  is,  perhaps, 
no  other  cause  that  breaks  so  many  saws  as 
bending  them  edgewise.  This  applies  to 
saws  of  all  widths.  A  narrow  one  shows 
this,  and  a  wide  one  does  not.  but  both 
are  strained  the  same  on  the  teeth  side, 
where  cracks  soon  begin  if  there  is  much 
pressure  against  the  back  guides.  Rollers 
or  wheels  behind  saws  present  oxi\y  a 
line  of  contact,  and  "upsets"  the  back 
of  the  saws,  curving  them  edgewise. — 
Industries.  ^  " 

It  is  not  generally  known  that  the'Cifyof 
Paris'  has  never  been  formally  accepted  by 
the  Inman  Line.  By  the  terms  of  the  con- 
tract she  was  to  make  a  certain  number  of 
trips  under  certain  conditions.  These  would 
have  been  complied  with  had  she  arrived  in 
Liverpool  all  right  on  the  trip  she  broke 
down.  What  the  result  of  this  accident  will 
be  in  connection  with  her  acceptance  is  a 
matter  between  the  prospective  ownei-s  and 
the  builders. — Marine  Journal. 


People  pretend  that  they  have  snakes 
and  other  reptiles  in  their  stomachs  I  The 
gastric  juice  is  so  caustic  that  it  will  blister 
the  hand  if  applied  to  it.  Snakes  have  no 
show  in  it, 
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COMPARISON  OF  ENGLISH  AND 
AMERICAN  METHODS. 

The  American  attitude  towards  science  is 
radically'  different  from  ours.  In  this  coun- 
try we  have  too  much  respect  for  what  is 
called  "pure  science."  The  measure  of  value 
of  science  is  its  immediate  or  probable  future 
applicability  to  useful  purposes.  It  must  be 
distinctly  understood  that  by  pure  science  we 
do  not  mean  what  many  people  loosely  term 
theoretical  knowledg-e.  Theoretical  know- 
ledge has  a  value  that  cannot  be  underrated. 
It  is  not  merely  useful,  it  is  indispensable. 
If  a  man  investigates  the  composition  of 
Sirius  his  results  are  of  no  practical  value. 
His  work  may  be  extremely  engrossing,  and 
the  account  of  his  researches  may  be  very 
interesting  reading,  but  it  cannot  well  be  re- 
garded as  work  of  practical  value.  An  in- 
vestigation of  the  tides,  on  the  other  hand, 
is  a  different  matter;  it  is  immediately  use- 
ful. Now  if  a  man  spent  a  large  portion  of 
his  time  in  studying  the  composition  of 
Sirius,  and  evolved  a  number  of  speculative 
theories  about  it,  he  would  be  made  a  mem- 
ber of  a  number  of  learned  societies  and 
would  become  a  distinguished  authority  at 
once.  If  another  man  of  equal  ability  spent 
the  same  time  in  examining  the  properties 
of  various  insulating  materials  under  va- 
rious practical  conditions,  and  found  out 
enough  to  help  electrical  engineers  out  of 
all  the  difficulties  that  are  dimly  seen  in  the 
future,  he  would  remain  a  nobody  unless  he 
chanced  to  procure  a  patent;  and  a  section 
of  the  public  would  infinitely  prefer  to  intrust 
the  care  of  the  lighting  of  a  town  to  the  as- 
tronomer than  to  the  insulation  inventor,be- 
cause  the  former  would  be  considered  a  dis- 
tinguished scientific  man.  The  Americans, 
perhaps,  go  a  little  too  far  the  other  way  in 
their  idea  of  what  an  electrical  engineer 
ought  to  be,  but  they  judge  a  man  by  his 
practical  success. 

There  is  still  another  important  difference 
between  American  and  English  practice.  In 
America  they  really  understand  the  sub- 
division of  labor.  In  England  the  same 
man  has  often  to  design  machinery,  manage 
shops,  look  after  correspondence,  superin- 
tend outside  installations,  canvass  for  or- 
ders, and  work  up  the  business  generall3\ 
This  evil  partly  arises,  of  course,  from  our 
system  of  comparatively  small  companies. 
In  America  there  is  a  staff  for  each  of  these 
departments.  Here  we  do  not  experiment 
in  a  systematic  way.  Every  maker  of  any 
importance  should  have  a  special  experi- 
mental department  with  a  special  experi- 
mental staff.  At  present  most  people  would 
regard  all  that  as  reckless  extravagance. 
We  think  quite  the  reverse,  as  the  experi- 
ments must  be  done  some  time  or  other,  and 
they  are  done,  but  the^'  are  done  on  ma- 
chinery which  is  already  on  order,  and  this 
is  the  most  expensive  way  of  making  experi- 
ments. 

The  last  point  is  that  there  seems  to  be 
some  difference  in  the  matter  of  "push." 
If  the  electrical  business  was  carried  out 
more  on  American  lines,  is  it  not  likely  that 
such  branches  as  mining  work,  electrical 
tramways  and  railways,  and  motor  work 
generallj^  would  be  farther  forward  than 
they  are?    *   *  ♦ 

The  most  remarkable  difference  is  in  the 
system  of  supply.  In  this  country  a  maker 
of  dynamos,  for  instance,  does  not  turn  out 
hundreds  of  the  same  size  and  t3^pe;  he 
makes  them  of  all  sizes,  to  go  at  all  speeds, 
and  give  all  sorts  of  outputs.  This  is  not 
because  the  makers  like  this  mode  of  manu- 
facture, but  because  the  customers  demand 
it.  The  maker  may,  perhaps,  charge  an 
extra  price,  and  thus  make  a  little  more  on 
each  machine,  but  the  price  is  increased,  and 
increased  price  means  decreased  total  profits 
to  the  business,  though  the  profits  per 
machine  may  be  greater.  Whj',  it  may  be 
asked,  is  the  customer  not  content  with 
the  stock  sizes?  The  customer  is  a  sma-U 


contractor,  in  all  probability,  and  suffers 
from  a  weakness  which  seems  almost  uni- 
versal in  the  electi'ical  industry.  Every  elec- 
trical engineer  thinks  he  is  an  inventor. 
Even  if  he  does  not  want  the  plant  to  be 
made  so  as  to  work  in  some  invention  of  his 
own,  he  may  have  a  lot  of  little  fads  which 
have  to  be  considered.  He  probabl}'  likes 
the  dynamo  to  run  absurdly  slow  or 
ridiculously  fast,  or  he  likes  it  coupled 
direct  to  some  favorite  engine,  which  he 
thinks  is  superior  to  all  other  engines. 
If  the  installation  is  large,  the  engineer 
insists  on  pu.shing  in  some  product  of  his 
own  brain,  and  the  whole  thing  is  called  his 
"system."  This  evil  becomes  greater  the 
more  important  the  station.  In  the  whole 
of  the  United  Kingdom  there  are,  probably, 
no  two  installations  alike.  In  America  the 
contractors  supply  the  machinery  of  the 
type  foimd  by  them,  after  considerable  ex- 
perience, to  be  good,  and  that  machinery  is 
put  up  in  exactly  the  same  way  as  exactly 
similar  machinery  for  exactly  similar  pur- 
poses has  been  put  down  before,  and  it  works 
without  a  hitch  just  as  it  worked  before. 
The  people  who  put  it  down  do  not  settle 
what  machinery  to  use,  or  interfere  with  the 
design  in  any  way;  they  merely  carr}'  out 
the  designs  of  experienced  engineers,  who 
have,  under  a  very  perfect  system  of  division 
of  labor,  perfected  every  detail.  Of  course, 
the  difference  is  that  in  America  the  plant 
is  supplied  by  large  contractors,  and  the 
engineers  who  erect  it  are  practically  the 
contractors  themselves.  The  American 
arrangement  of  business  tends  to  the  devel- 
opment of  enormous  companies,  and  these 
absorb  all  the  engineers,  and  the  man  who 
in  England  would  be  a  small  contractor  is  a 
member  of  the  staff  of  a  large  concern.  It 
would  be  exceedingly  difficult  for  an  electri- 
cal firm  to  begin  business  on  this  principle 
in  England  now.  We  believe  the  Westing- 
house  Company  are  going  to  try,  and  we 
wish  them  ever^^  success,  and  hope  they  will 
net  onl.y  help  to  develop  the  electrical  in- 
dustry here,  but  that  they  will  also  show  us 
how  to  do  business  on  the  wholesale  inter- 
changeable principle  — Industries. 

BERMUDA  HOUSES. 

House  building  in  Bermuda,  W.  I.,  is 
done  in  a  peculiar  way.  The  material  is 
quarried  as  follows:  The  first  thing  is  to 
clear  away  the  soil  on  top  only  a  few  inches 
deep,  and  expose  the  rock.  A  hole  is  then 
drilled  vertically  to  any  depth  desired,  six, 
eight,  ten  feet,  in  which  a  saw  is  inserted, 
and  a  clean  up-and-down  cut  is  made,  which 
is  repeated  on  a  square  of  two  feet  until  a  col- 
umn twenty-four  inches  square  is  sawed  out 
and  laid  on  the  ground.  This  is  then  sawed 
into  blocks  six  inches  square  and  two  feet 
long;  each  block,  when  properlj^  seasoned,  is 
worth  seven  to  fifteen  cents  each.  This  is  an- 
other Bermudian  peculiaritj'-,  the  "season- 
ing "  of  stone.  When  the  blocks  are  freshly 
cut,  they  are  a  creamj^  white  in  color,  and 
so  soft  that  they  can  easily  be  wiiittled  with 
a  knife.  They  are  piled  up  in  heaps  like 
cordwood  and  left  exposed  to  the  .  weather, 
and  in  a  few  months  the  surface  becomes 
hard,  and  the  color  changes  to  a  rusty  gray. 
They  are  not  nearly  as  handsome  when  sea 
soned,  but  much  more  substantial,  and  such 
heaps  can  be  seen  all  over  the  islands. 
When  the  stone  is  particularly  hard  it  is 
worked  for  a  long  time,  leaving  smooth, 
straight  walls,  for  there  is  never  any  blast- 
ing, all  the  pieces  being  cut  out  with  saws. 
Deserted  quarries  are  often  turned  into 
barns  and  other  buildings  by  the  addition  of 
another  wall  or  two  and  a  stone  I'oof ,  so  that 
when  you  climb  down  a  Bermuda  hill  you 
are  never  quite  sure  whether  you  are  on  the 
greensward  or  on  somebody's  roof. 

The  stone  when  first  cut  out  is  not  only 
light  in  color  but  light  in  weight,  and  ex- 
ceedingly porous.  Dip  one  of  the  blocks  in 
a  pail  of  water,  and  it  will  absoi'b  almost  as 
much  as  a  sponge,  and  it  does  not  lose  this 
undesirable  quality  after  it  is  seasoned. 
When  the  mason  takes  it  in  hand  he  has  a 


world  of  sawing  and  squaring  to  do.  This 
block  must  be  made  to  fit  in  here,  and  that 
there,  and  the  sawing  takes  more  time  than 
any  other  part  of  the  work. 

The  stones  are  set  in  the  wall  with  a  mix- 
ture of  Portland  cement  and  sand,  and  when 
the  walls  are  finished  they  are  covered  in- 
side and  out  with  the  same  mixture,  and 
thus  made  impervious.  It  is  the  onl^'  way 
to  keep  the  house  <\ry  and  preserve  the  stone. 
When  not  cemented  outside  the  stones  are 
soon  washed  into  little  grooves  and  furrows, 
and  eventually  crumble. 

For  his  roof  the  Bermudian  saws  the  stone 
into  "slates  "  about  two  inches  thick.  These 
roofs  look  as  if  they  were  made  to  stand 
through  all  the  ages,  but  they  are  not  as 
strong  as  they  look.  I  saw  a  man  walking 
over  one  day  and  with  every  step  it  sunk  un- 
der his  feet,  and  there  was  an  undulating 
motion  like  waves  all  over  it.  When  the 
walls  and  roof  are  coated  with  cement  they 
are  ready  to  be  whitewashed.  The  lime  does 
not  rub  off  and  soil  clothes  as  some  white- 
wash does,  because  it  is  "  set  "  There  are  a 
number  of  ways  to  make  it  stick  with  which 
mo.st  housekeepei^s  are  familiar.  A  little 
glue  added  to  the  wash  will  do  it,  but  glue 
costs  money.  Molasses  will  also  do  it,  but 
then  it  is  necessary  to  make  the  mixture 
yourself,  for  if  you  hand  the  molasses  to  a 
darky  he  will  go  around  a  corner  and  drink 
it.  So  the  Bermudians  fall  back  upon  the 
leaves  of  the  pricklj'  pear,  which,  when 
bruised  and  stirred  in  the  whitewash,  "set" 
it  so  effectually'  that  yon  can  rub  a  black 
coat  against  it  without  2Lny  coming  off. 
Then,  as  far  as  the  masons  are  concerned, 
the  house  is  done.  There  is  not  usually  any 
cellar,  for  a  cellar  is  likely  to  tui-n  into  a 
well  when  there  is  a  heavy'  rain  — N.  Y. 
Times. 

COST  OF  ELECTRIC  LIGHTS  IN  CITIES. 

Some  time  last  fall  a  committee  of  the 
council  of  the  city  of  Scranton,  Pa.,  which 
had  been  appointed  to  investigate  the  mat- 
ter of  electric  lighting  and  the  differences 
which  had  arisen  between  the  city  and  the 
local  company,  made  its  report.  This  C(  m- 
mittee,  "in  order  to  deal  intelligently  v\iih 
the  question  in  hand,  had  deemed  it  wise  to 
correspond  with  other  cities  in  the  Uniti  d 
States,and  to  gather  such  data  as  they  might 
have  to  furnish  for  the  guidance  of  their  de- 
liberations." The  answers  received  as  a  re- 
sult of  this  corre.spondence  were  tabulated 
for  more  convenient  perusal,  and  now  fur- 
nish not  only  the  most  complete  but  also  the 
most  reliable  statistics  upon  the  subject 
which  have  been  compiled  up  to  this  time. 
The  following  table  presents  the  figures  for 
those  cities  in  which  arc  lights  were  sup- 
plied b.y  contract  with  private  companies. 
All  lamps  are  2,000  candle  power  except  in 
Newburg,  Norwalk,  Richmond,  Va.,  North- 
ampton, Mass., Taunton, and  Concord, whose 
lights  are  1,200  candle  power.  The  area 
lighted  is,  in  every  case,  the  entire  city.  In 
Scranton  alone  the  radius  is  a  factor  in  the 


cost: 

jYo.  Cost  per 

Name  of  Place.      Lights.  Annum  Hours  Lighted. 

Alliance,  O   8  §144  00  All  night. 

Janesville,  Wis   8  100  00  Midnight. 

Cedar  Rapids,  la   10  12C  00  Except  moonlight. 

Gloucester,  Mass   13  96  00  12  o'clock. 

South  Bend,  Ind   14  100  00  12  o'clock. 

Union  Citv,  Ind   22  95  00  Except  moonlight. 

Ashland,  Penn   2:3  125  00  All  night. 

Keokuk,  la   24  126  00  Except  moonlight. 

Ogden   25  133  36  12  o'clock. 

Bath,  Me   27  100  00  o  all  night,  23,  12  o'clock. 

Keene,  N.  H   27  100  00  12  o'clock. 

Chattanooga,  Tenn....  30  121  66  All  night. 

Wooster,  O   30  108  00  All  night. 

Concord,  N.  H   39  100  00  12  o'clock. 

Waltham,  Mass   32  1  27  00  1  o'clock. 

Jacksonville,  111   32  100  00  Except  moonlight. 

Charleston,  S.  C   a">  144  00  All  night. 

Fond  du  Lac   36  72  00  All  night. 

Lockport,  N.  Y   37  80  00  Except  moonlight. 

Ashville,  N.  C   37  100  00  2  a.m. 

Burlington,  la   39  1.30  00  2  a.  m. 

Taunton,  Mass   44  110  40  Schedule  moon. 

Yonkers,  N.  Y   45  60  00  All  night. 

Wilkesl)arre   48  144  54  All  night. 

Cortland,  N.  Y   50  .50  00  12  o'clock. 

Columbus,  Ga   .50  lOS  00  Except  moonlight. 

Vicksburg   50  114  00  Except  moonlight. 

Selma,  Ala   50  1'20  00  Except  moonlight. 

Fall  River   .50  ISO  00  All  night. 

St.  Paul   50  127  75  Midnight. 

Defiance,  0   52     60  00 

Lima.  O   .58  100  00  1  o'clock. 

Pottsville,  Pa   58  105  00  All  night. 

Portsmouth,  N.  H   60  100  00  All  night. 

Adrian,  Mich   63  100  00  All  night. 
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Winona,  Minn   61  125  00 

Hornellsville,N.  Y....  84  100  00 

Sprinf,'fiel(l,  0   64  lliO  00 

Battle  Creel<,  Mich ... .  6.->  m  (X) 

New  Britain,  Conn....  66  1(H)  00 

Paterson   70  100  00 

Eau  Claire   70  110  00 

Somcrville,  Mass   70  Hi.';  00 

Burlin^rtim,  Vt   70  116  (X) 

I.o^jansport,  Ind   75  100  00 

Manslield,  0    77  75  (X) 

Saginaw   SO  1(X)  00 

Joliet    KO  la)  00 

Norwalk   »:i  70  IX) 

Wichita   Ki  31!  -.iM 

Northampton   H8  75  00 

Petersburff,  Va   «3  !)tS  OO 

Newburfjh   97  111  (X) 

Binghamton   9'J  140  (K) 

Indianapolis   100  HO  00 

Waterbury,  Conn   100  142  :!,> 

Racine   100  70  00 

Sedalia,Mo   100  87  (X) 

Atlanta,  Geo   100  120  00 

AUenlown   101  100  00 

Watertown   102  (18  tX) 

GalesburK,  111   104  105  00 

GalesburK,Ill   104  60  00 

Boston   105  IKOOO 

Sandusky   115  100  (X) 

Milwaukee   i:iO  150  (X) 

Chillicollie,  Ohio   121  80  IX) 

Richmond,  Va   i;0  14(i  00 

Lancaster   139  124  10 

Zanesville,  Ohio   140  70  00 

Norfolk,  Va   155  KX)  IX) 

Reading    156  146  75 

Akron   170  78  00 

Youngstown   180  72  M 

Massillon   180  70  IX) 

Jacki.on,Mich   180  88  8!l 

Mobile   IHl  111  IX) 

Dayton,  Ohio   200  150  DO 

Blooniinston,  111   211  108  1)0 

Poughkeepsie    213  V£i  IX) 

Lafajette.Ind   214  50  61) 

Terre  Haute   2;i2  70  00 

Harrisbu)-g   270  90  IX) 

Troy   271  158  (X) 

Springfield,  Mass   300  Ki  .33 

Scranton   322  90  DO 

Toledo   400  lOD  DO 

Minneapolis,  Minn   480  1.50  IX) 

Philadelphia   800  177  00 

New  Orleans   1,010  130  00 

New  York  City  1,357  90  tO 


All  night. 
All  night. 
All  night. 
12  o'clock. 
12  o'clock. 
All  night. 
All  night. 
1  o'clock. 
12  o'clock. 
All  niglit. 
All  niglit. 
3  A.  M. 
12  o'clock. 
12  o'clock. 
-All  night. 
12  o'clock. 
All  night. 
All  night. 
All  night. 
All  night. 
All  niglit. 
All  night. 
Schedule  moon. 
All  night. 
E.xcept  moonlight. 
1  o'clock. 
All  night. 
12  o'clock. 
All  night. 
All  night. 
All  night. 
AH  night. 
All  night. 
All  night. 
Exiiept  !not>nlight. 
All  night. 
All  night. 
All  dark  nights. 
All  night. 
All  night. 
All  night. 
Schedule  moon. 
All  night. 
All  night. 
All  night. 
All  night. 
3  A.  M. 
All  night. 
All  night. 
All  night. 
All  night. 
All  night. 
Except  moonlight. 
All  night. 
All  night. 
(Bid  May  1). 


CHIMNEY  CLIMBING. 

Recently  the  chimney  of  the  Chirk 
Thread  Works,  Newark,  N.  J.,  was  struck 
hy  lightning-,  and  badl}'  injured.  A  man 
named  Phillips  undertook  to  ascend  and  rig- 
up  an  apparatus  to  restore  the  chimney.  As 
described  in  the  Sun  he  worked  as  follows: 
The  chimney  is  335  feet  high,  and  the  bell- 
shaped  top  flares  out  five  feet  beyond  the 
collar.  Phillips  began  work  with  a  thirty- 
five  foot  fire  truck  ladder,  whose  spikes  were 
sunk  in  a  heavy  plank.  A  second  ladder, 
twenty-five  feet  in  length,  was  lashed  to  this, 
and  both  were  firmly  anchored  to  the  chim- 
ney with  hooked  spikes  seven-eights  inch 
steel  driven  into  the  Portland  cement  be- 
tween the  bricks.  There  was  a  lot  of  light 
and  new  ladders  at  hand,  and  before  night 
Phillips  had  five  of  them  in  place. 

Each  ladder  lapped  on  the  one  above  for 
five  feet.    At  its  base  a  cross  cleat  of  wood 
was  lashed,  and  between  it  and  the  face  of 
the  chimne}^  a  stout  plank  was  placed  on  two 
spikes  driven  into  the  brick-work.  These 
shelves  keep  the  ladders  a  foot  from  the 
chimney,  and  make  stages  upon  which  Phil- 
lips can  stand.    He  carried  up  a  tackle 
block  and  rope,  by  which  each  successive 
ladder  was  hauled  up  by  his  helpers  on  the 
ground.    Phillips  thought  that  he  could  put 
all  of  the  ladders  firmly  in  place,  and  reach 
the  top  of  the  chimney  in  two  days,  but  in  this 
estimate  he  did  not  reckon  on  the  hardness  of 
the  cement  in  which  sixty  feet  of  the  bricks 
are  laid,  and  the  mortar  in  which  the  re- 
mainder of  them  are  bedded.    Both  mortar 
and  cement  were  harder  than  any  he  had 
ever  encountered,  and  his  labor  in  driving 
the  spikes  was  prodigious.    When  he  quit 
work  the  top  round  of  the  upper  ladder  was 
200  feet  above  ground.    He  has  climbed 
other  chimney's  in  this  manner,  but  never 
went  above  200  feet.    How  he  proposes  to 
master  the  difficulty  when  he  reaches  the 
eighteen-inch  collar  and  the  live-foot  out- 
ward slope  at  the  bell  he  does  not  tell,  and 
it  is  hard  to  understand  how  he  will  over- 
come the  trouble  which  he  will  encounter 
when  he  reaches  the  slope  of  cast-iron  form- 
ing the  huge  cap.    His.  bargain  is  to  go  up 
and  rig  a  rope  and  tackle  by  which  the  work- 
men can  ascend  and  examine  the  shat- 
tered brick-work.    His  ladders  are  arranged 
on  the  side  of  the  chimney  which  was  un- 
touched b}'  lightning,  and  he  is  in  no  dan- 
ger from  faUing  bricks.    On  the  other  side, 
however,  a  large  mass  of  bricks  forming  the 
skin  of  the  chimney  bulge  out  and  hang  in  a 


threatening  manner.    When  a  strong  .wind 

blows,  the  loosened  bricks  dribble  down  like 
drops  of  water  from  a  IcaUy  cave  trough. 
It  is  helieved  that  the  chimney'  is  badly 
cracked  through  on  tlie  north  side  and  woi  k 
will  not  be  resumed  in  the  mill  until  thedam- 
aged  side  of  the  big  sliaft  has  been  inspected. 
The  chimney  is  certainly  good  enough  to 
carry  olf  smoke  and  heat,  but  it  is  doul)ted 
that  it  will  be  safe  to  submit  it  to  the  ground 
vibration  caused  by  tlie  engines  and  ma- 
chinery in  the  foui-huge  mills  sui-rounding  it. 

Phillips  is  an  athh^tic  man  of  thirty  years 
and  is  used  to  working  upon  heights.  Aside 
from  driving  the  heavy  spikes  and  adjusting 
the  ladders,  the  work  of  climbing  is  alone 
enough  to  wori-y  out  the  strength  of  an  or- 
dinary man,  but  Phillips  climbs  up  and  down 
con.stantly,  and  several  times  a  day  comes  all 
the  way  to  the  ground.  The  perilous  point 
in  his  task  is  wlien  he  secures  the  lower  end 
of  a  ladder  and  then  climbs  it  to  affix  the 
spikes  half  way  up  its  length.  One  spike  is 
driven  under  a  round  half  way  up  the  ladder 
and  just  above  it  another  one  is  driven  at 
the  side  of  the  ladder,  and  both  are  firmly 
lashed  with  rope. 

A  very  simple  and  easily  rigged  apparatus 
was  shown  in  this  paper  some  years 
ago  for  the  purpose  in  question.  It  can 
easily  be  applied  to  the  ( !lark  chimney. 


HISTORY  OF  ALUMINUM. 

Lavoisier,  one  of  the  world's  gi^eat  chem- 
ists, first  suggested  the  existence  of  metals 
in  the  ordinary'  earths  in  the  latter  part  of 
the  last  centur\^  In  1807  Sir  Humphry  Davy 
tried  in  vain  to  extract  by  the  use  of  elec- 
tricity a  metal  from  an  earth  which  contained 
aluminum.  He  discovered  calcium,  the  metal 
base  of  limestone  and  sodium,  a  light  metal 
that  will  burn  if  thrown  upon  water,  and  is 
component  of  common  salt.  He  also  discov- 
ered potassium,  the  base  of  potash.  In  1824 
Oerstedt,  a  famous  chemist  of  his  time, 
thought  he  discovered  the  metal  aluminum, 
but  it  is  doubtful  whether  he  did.  In  1827 
the  German  chemist  Wohler  first  proved 
clearly  the  existence  of  aluminum,  but  he 
secured  it  only  as  a  graj^  powder.  He 
dropped  his  experiments  till  1845,  when 
again  he  secured  the  metal,  a  piece  not  larger 
than  a  pinhead.  With  this,  however,  he 
was  enabled  to  describe  the  wonderful  px'op 
erties  of  the  metal.  In  1854  Deville,  a  great 
French  chemist,  began  to  work  on  alum- 
inum, and  the  Emperor  Napoleon  III.  fur- 
nished him  money  to  conduct  experiments 
He  was  the  first  person  to  produce  the  metal 
in  considerable  quantities.  When  Deville  be 
gan  to  work,  a  pound  of  aluminum  was  worth 
about  $200  by  his  process;  in  1857  he  had 
reduced  the  price  to  $60.  His  process  con 
tinued  to  be  the  only  one  in  successful  use 
till  1885,  in  spite  of  the  fact  that  many  of  the 
world's  greatest  chemists  had  devoted  an 
immense  amount  of  study  to  the  cheapening 
of  known  processes.  During  this  period  from 
1857  to  1885  the  industry  flourished  in 
France,  and  ornamental  articles  such  as 
opera-glasses  and  mathematical  instruments 
were  made  of  aluminum,  while  jewelry,  cook 
ing  utensils  and  various  other  articles  were 
made  from  alloys. 

In  1885,  at  the  meeting  at  Ann  Arbor,  of 
the  American  Association  for  the  Advance 
ment  of  Science,  the  Cowles  brothers  first 
made  public  a  description  of  their  electric 
furnace,  wherein  they  had  succeeded  in  re 
ducing  aluminum  and  others  rare  metals 
and  producing  alloj'S  by  a  method  cheaper 
by  far  than  had  ever  been  done  before.  This 
process  is  carried  on  in  a  carbon-lined  cham- 
ber, with  air  excluded  to  prevent  the  carbon 
from  burning.  The  furnace  is  heated  by 
powei  ful  electric  currents.  The  temperature 
attainable,  unlike  that  in  ordinary  fiery  fur- 
naces, is  practically  unlimited,  and  every 


eluding  aluminum iiUoys,  immediately  gave 
an  impetus  to  the  investigation  of  methods 
of  separating  aluminum  by  means  of  elec- 
tr-icity.  The  Cowles  brotliers  estal^lished  a 
lar-ge  plant  at  Lockpoi  t,  N.  Y.,  where  they 
have  since  steadily  employed  sonu;  of  the 
argest  dynamos  the  woi  ld  has  ever  seen. 
At  .Milton,  England,  another  similar  plant 
was  established  in  1880.  Like  woi  ks  have 
since  been  established, emljod^  ing  their  ideas, 
at  Neuenhausen,  Switzerland,  at  tlie  Falls 
of  ttu!  Rhine,  and  at  Boonton,  N.  J.;  like- 
wise in  France  works  have  been  establisli- 
ed  by  Societi  Electro  Metallurgitiue,  who, 
they  claim,  are  infr  ingers  of  their  patents. 
At  liiidg(!port,  (Jonn.,  tiiere  have  come 
into  existence  within  eighteen  months  a 
large  rolling  mill  and  factory  for  working  up 
aluminuiu  alloys.  Since  the  starting  of  the 
Cowles  enterpri.se  in  England, two  large  com- 
peting companies  have  been  established 
there.  The  aluminum  company  located 
near  Birmingham  was  started  by  H. 
Y.  Castner,  a  Columbia  College  student, 
and  had  Sir  Henry  Roscoe,  the  most  emi- 
nent chemi.st  in  England, as  consulting  chem- 
ist. This  company  had  a  capital  of  about 
$2,000,000  in  cash.  Another  competing 
company,  under  the  name  of  the  Alliance, 
was  started  at  Wall.send,  near  New  Castle- 
on-'J'^ne,  to  develop  Dr.  Netto's  process, 
with  a  capital  of  $1,250,000,  and  Lord  Charles 
Beresford  as  president.  Tlie.se  two  com- 
panies each  made  advances  in  cheapening 
Devilhi's  old  pi-ocess,  but  only  brought  the 
price  down  to  about  $5  per  pound,  as  against 
$1.50  per  pound  for  aluminum  in  alloys 
made  by  the  Cowles  process.  Both  com- 
panies have  gone  into  liquidation  within  six 
months,  due  lai'gely  to  their  rashness  in 
establishing  a  capacity  for  production  far 
beyond  the  developed  demand  for  aluminum 
at  the  prices  at  which  thev  could  afford  to 
sell  it. 

Within  the  last  year  and  a  half,  C.  F. 
Hall,  an  Oberlin  student,  who,  through  the 
development  of  the  Cowles  process,  became 
inter-ested  in  the  subject  of  aluminum,  started 
the  Pittsburg  Reduction  Company.  As  the 
Cowles  boys  had  made  their  first  experi- 
ments with  a  piece  of  a  chimney  flue  and  a 
borrowed  current  of  electricity  from  the 
Brush  lighting  station  in  Cleveland,  so  Hall 
secured  his  first  aluminum  in  an  oyster  can. 
The  Hall  and  the  Cowles  pr-ocesses  may 
be  said  to  be  modifications  of  one  pro- 
cess. Aluminum  affords  such  a  fascinating 
field  of  labor  that  men  are  heard  of  every- 
where who  have  alleged  processes  of 
extracting  it  cheaply.  Their  number  is 
legion  and  has  been  ever  since  Deville's  time. 

Practical  men  doubtless  will  in(juire 
whether  the  aluminum  industry  has  been 
really  a  pa.ying  investment  to  anybody.  To 
this  ([Uestion  even  the  most  enthusia.stic 
believer  in  aluminum  and  its  future  must 
reply  that  the  industry  so  far  has  not  been 
very  profitable  to  any  of  the  numerous  j)er- 
sons  and  companies  en«raged  in  it.  The 
reason  given  by  the  aluminum  men  is  not 
that  there  is  any  doubt  of  the  usefulness  of 
the  metal  at  the  prices  at  which  it  can  now 
be  pi-oduced,  but  that  manufacturers  do  not 
yet  uruler'stand  its  properties.  They  say 
that  just  as  Bessemer  had  to  wait  for  years 
before  the  merit  of  his  pr-ocess  for  making 
steel  was,acknowledged,so  will  the  aluminum 
companies  which  have  laid  the  foundation  of 
success  be  compelled  to  wait  till  the  mer-its 
of  the  beautiful  white  metal  are  more  fully 
recognized  before  fortunes  can  be  made  by 
separating  it  from  the  substances  with  which 
it  is  too  tenaciouslv  combined. 


into  the  furnace  must 
The  results  possible 
almost  without  num- 


compound  that  goes 
sufTer  decomposition, 
with  this  furnace  are 
ber. 

The  discovery  of  this  novel  process  and 
the  possible  cheapening  of  the  products,  in- 


Persons  in  the  United  States  having  cor- 
r-espondents  in  Colon  will  do  well  to  r-emem- 
ber  that  hv  oidei  of  the  Director  General  of 
Posts  and  Telegr  aphs  of  the  republic  allcoi-- 
respondence  which  may  be  received  at  the 
Post  Office  here  addr-essed  "Aspinwall" 
will  be  retur-netl  to  the  office  from  which 
it  came  as  being  mi.sdirectcd.  The  geo- 
gi-aphical  and  oflicial  name  of  this  town  is 
Colon. 
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THE  LIMIT  OF  VISION. 

It  is  often  a  matter  of  interest  and  import 
ance  to  know  how  far  one  can  see  from  any 
given  height,  or,  conversely,  how  far  one 
must  be  above  the  earth  to  see  an  object  at 
a  g:iven  distance.  The  exact  calculation  of 
these  figures  would  require  the  use  of  very 
complex  foi-mula,  but  for  practical  use  two 
simple  rules  will  suffice :  The  distance  in 
miles  at  which  an  object  upon  the  surface  of 
the  earth  is  visible  is  equal  to  the  squar 
root  of  one  and  one-half  times  the  height  of 
the  observer  in  feet  above  the  surface;  and 
conversely,  the  height  in  feet  to  which  an 
observer  must  be  placed  to  see  a  distant  ob 
ject  is  equal  to  two-thirds  the  square  of  the 
distance  in  miles. 

For  instance,  the  observer  is  in  the  rig 
ging  of  a  ship  100  feet  above  the  water,  how 
far  distant  is  the  horizon?  That  is,  how  far 
could  an  object  floating  in  the  water  be  visi 
ble  before  being  hidden  by  the  convexity  of 
the  earth?  One  and  a  half  times  100  is  150 
and  the  square  root  of  150  is,  approximately 
12^;  therefore,  the  horizon  is  12^  miles  dis 
tant.  As  the  deck  of  smaller  vessels,  like 
pleasure  yachts,  is  rarely  more  than  10  feet 
above  the  water,  it  follows  that  the  limit  of 
vision  from  that  point  is  less  than  four  miles 
in  every  direction.  An  illustration  of  the 
second  Vule  may  be  given  as  follows:  A 
building  is  33  miles  away.  How  high  a  hill 
must  one  climb  in  order  to  be  able  to  see  it? 
As  the  squar-e  of  the  distance  equals  1,089, 
and  two  thirds  of  that  number  equal  726,  it 
follows  that  we  must  climb  a  hill  726  feet 
high  before  we  are  able  to  see  the  building, 
even  with  the  most  powerful  telescope. 

Usually,  however,  the  height  of  the  ob 
ject,  as  well  as  that  of  the  observer,  must 
be  taken  into  consideration,  but  this  simply 
requires  the  duplication  of  the  problem.  For 
instance,  the  Washington  Monument  is  552 
feet  high.  At  what  height  must  an  observer 
50  miles  away  be  in  order  to  see  the  top  of 
it?  Supposing  the  observer  to  stand  upon 
the  ground,  we  find  by  the  first  rule  that  he 
could  just  see  the  top  29  miles  away,  and  to 
overcome  the  remaining  21  miles,  due  to  the 
convexity  of  the  earth,  he  would,  by  rule 
second,  have  to  climb  to  the  height  of  294 
feet.  If  we  apply  similar  calculations  to  the 
EilTel  tower,  the  highest  artificial  structure 
in  the  world,  we  obtain  some  interesting  re- 
sults Assuming  the  height  to  be  just  1,000 
feet,  we  find  that,  standing  at  the  top,  we 
enjoy  a  circle  of  vision  bounded  b^'  a  horizon 
39  miles  distant,  and  that,  if  another  simi- 
lar tower  should  ever  be  erected,  it  could  be 
placed  over  78  miles  away  before  the  va^ys  of 
the  electric  lights  on  their  summits  would 
be  eclipsed  by  the  intervening  earth.  From 
the  summit  of  Mount  Evrest  in  the  Hima 
layas  (27,000  feet)  one  could  see  nearly  200 
miles,  provided  the  air  was  clear  enough, 
which  would  rarely  be  the  case. — Popular 
Science  News. 


The  recipe  for  keeping  young  in  spite  of 
years  is  regular  employment,  participation 
in  the  activities  of  society  and  affairs,  and 
rational  pleasures.  Those  who  engage  in 
these  with  a  keen  relish  will  not  grow  old  in 
the  sense  of  losing  interest  in  the  world  and 
its  affairs.  Years  will  accumulate  and  the 
end  of  human  existence  will  come,  but  old 
and  worn  out  in  mind  and  spirit  they  never 
will  be.  It  is  often  the  case  that  men  who 
have  been  prosperous  for  years  retire  from 
participation  in  active  pui-suits  because  they 
think  it  is  due  to  old  age,  but  it  usually  hap- 
pens that  such  retirement  is  followed  hy  in- 
validism and  death.  Having  parted  with 
what  has  kept  them  alive  and  vigorous,  they 
die  because  the}^  have  given  them  up. —  Un- 
known Sage. 

Captain  Daniel  B.  Boden,  formed}'  a  well- 
known  steamboat  commander  on  the  Hud- 
son River,  but  of  late  living  in  retirement 
in  Cooperstown,  died  on  Friday  at  the 
age  of  70  years.  He  was  a  past  master  in 
masonry,  and  was  buried  with  masonic 
honors. 


TRAINING  FOR  TRADES. 

Professok  Henry  Dvek,  of  England,  has 
a  level  head,  and  though  an  Englishman,  lie 
thinks  just  as  a  good  many  do  in  this  coun- 
try. The  appended  remarks  from  Indu.^- 
tries  are  pertinent,  and  apply  here  as  well 
as  in  England  : 

The  progress  of  technical  education  has 
been  very  much  impeded  by  the  extravagant 
demands  of  enthusiasts,  and  by  vague  ideas 
about  the  necessity  of  educating  British 
workingmen.    In  my  opinion  there  is  far 
more  necessity  for  educating  British  manu- 
facturers, not  only  as  regards  improved  sci 
entific  knowledge,  but  also  in  their  social  du 
ties,  and  especially  those  they  owe  to  their 
workmen.    If  they  clearly  recognised  the 
worth  of  education  and  encouraged  it,  work- 
ingmen would  soon  take  to  it,  and  if  they 
took  a  friendly  interest  in  the  welfare  of 
their  workmen  we  would  hear  little  of  strikes 
lock- outs  and  other  labor  difficulties.    As  a 
matter  of  fact  the  extension  of  labor-saving 
appliances  in  those  industries  in  which  goods 
are  manufactured  on  a  large  scale  has,  in 
very  many  cases,  reduced  the  workmen  to 
parts  of  the  machines,  or  to  laborers  who  do 
unskilled  work.    For  these  men,  what  is 
wanted,  is  not  so  much  technical  education, 
which  they  have  no  opportunities  of  apply- 
ing, but  general  education  which  will  enable 
them  to  escape  from  the  drudgery  of  their 
daily  lives.    This  is  true  to  a  ver^^  consid- 
erable extent  even  with  skilled  workmen, 
and  therefore  the  examinations  which  I  have 
suggested  should  be  comparatively  easy, 
and  their  technical  knowledge  should  be 
simply  intended  to  enable  them  to  go  about 
their  work  in  an  intelligent  manner.  Their 
general  knowledge  should,  however,  fit  them 
to  act  the  part  of  good  citizens— a  matter  of 
greater  importance  than  mere  skill  in  a 
trade.    Opportunities  should,   however,  be 
afforded  to  the  most  intelligent  and  perse- 
vering for  passing  to  the  higher  grades,  but 
no  artificial  system  should  be  pursued  which 
took  good  workmen  from  the  workshop  and 
unfitted  them  for  any  other  useful  work. 

Our  elementary  education  has  produced  a 
large  number  of  men  who  would  not  con- 
descend to  a  good  day's  hard  work,  and  has 
overstocked  the  market  with  clerks:  and,  if 
we  do  not  take  care,  technical  education,  so 
called,  will  do  the  same  for  the  more  genteel 
parts  of  the  trades.  The  majority  of  those 
who  at  present  attend  science  and  technical 
classes  do  so,  not  that  they  ma}-^  become 
better  workmen,  but  that  the\'  may  be  re- 
lieved from  working  with  their  hands  almost 
altogether,  and  I  very  much  doubt  if  those 
who  pass  the  greatest  number  of  science 
and  art  examinations  are  the  most  expert  in 
the  workshop  or  the  most  useful  in  the 
management  of  business.  The  really  suc- 
cessful technical  education  of  the  future  will 
not  be  a  mere  smattering  of  science  com- 
bined with  a  certain  amount  of  practice,  but 
will  consist  of  the  highest  possible  knowledge 
in  special  departments,  which  will  enable 
its  possessors  to  revolutionize  old  industries 
or  to  introduce  new  ones;  and,  however 
much  manufacturers  may  wish  to  have 
workmen  with  a  fair  amount  of  scientific 
training,  it  is  of  much  more  importance  to 
them,  at  least  from  their  ordinary  point  of 
view,  to  have  a  few  highly  skilled  engineers, 
or  chemists,  or  artistic  designers,  as  the  case 
may  be. 

I  make  these  remarks  for  the  purpose  of 
indicating  that,  in  my  opinion,  the  future 
happiness  and  welfare  of  the  great  majority 
of  the  working  classes  will  depend  much 
more  on  a  good  general,  than  on  a  narrow 
technical  education;  because  then,  not  only 
will  they  be  able  to  rise  above  the  mechani- 
cal drudgery  of  their  daily  work,  but  what 
is  of  more  importance,  they  will,  as  educated 
free  men,  have  the  determination  to  with- 
stand the  attempts  of  unscrupulous  capital- 
ists to  use  them  as  machines  for  grinding  out 
dividends  apart  from  the  consequences  either 
to  themselves  or  to  society'.  It  is,  therefore, 
highly  necessary  that  tradesmen  and  crafts- 
men should  make  themselves  acquainted  with  ! 


the  history  of  economic  ideas,  and  of  indus- 
trial and  commercial  institutions,  so  that,  in 
making  arrangements  for  the  future,  they 
may  be  guided  by  the  experience  of  the  past 
and  be  able  to  rise  above  the  merely  selfish 
class  feeling  which  is  too  apt  to  be  engen- 
dered when  only  present  wants  and  condi- 
tions are  considered.  They  would,  among 
other  things,  do  what  they  could  to  assist 
in  the  terrible  problem  of  unskilled  labor, 
with  its  long  hours  of  monotonous,  soul-de- 
stroying work,  or  its  body-destroying  slav- 
ery; for  if  this  be  not  done,  the  whole  move- 
ment for  the  improvement  of  the  position  of 
tradesmen  and  craftsmen,  would  lead  to  the 
establishment  of  a  select  body  in  compara- 
tive comfort,  and  a  great  mass  in  the  deep- 
est degradation.  All  real  social  reform 
must  permeate  the  whole  community,  and 
not  create  a  caste  system  which,  in  raany 
cases,  would  be  more  heartless  than  the 
present. 

There  is  reason  to  believe  that  the  addi- 
tion of  sugar  to  mortar  is  an  extremely  valu- 
able discovery;  it  enables  bricklaying  to  be 
carried  on  in  frosty  weather.     About  two 
pounds  of  coarse  brown  sugar  to  a  bushel  of 
lime  and  two  bushels  of  good  sand  is  the 
proportion  for  a  mortar  that  will  resist  frost 
admirably.    It  is  claimed  that  in  addition  to 
this  advantage  mortar  with  sugar  mixed  in 
it  is  vastly  superior  to  mortar  without  it. 
It  sets  as  hard  a  cement  very  soon,  makes 
the  brickwork  extremely  strong,  and  is  quite 
effective  when  used  with  dry  bricks.  For 
indoor  plastering,  also  saccharated  mortar 
sets  hard  quickly.     Where  portions  of  the 
same  wall  have  been  covered  in  one  part 
with  sugared  and  in  another  with  unsugared 
mortar,  the  latter  has  ripped  up  directly 
when  a  nail  was  run  over  it,  months  after 
the  former  had  become  as  hard  as  stone.  A 
Mr.  Crampton,  of  Cranleigh,  Eng.,  reports 
some  interesting  experiments.     He  points 
out  that  if  sugar  be  added  to  mortar  that  is 
alreadj^  made,  it  will  render  it  too  thin. 
Strong-sugai-ed  water  dissolves  lime  in  the 
same  wa^'  that  water  dissolves  sugar.    It  is 
therefore  necessary  to  dissolve  the  sugar  in 
water  first,  and  then  add  the  sugared  water 
to  the  lime  slowly  and  cautiously.    The  mor- 
tar should  be  as  stiff  as  it  can  be  used.  For 
whitewashing,  one  pound  of  sugar  to  six- 
teen gallons  of  water  will  make  it  adhere 
firmly.     Drops  of  whitewash  made  with 
water  so  mixed,  if  they  fall  on  the  fioor  or 
window,  or  an  iron  plate,  cannot  be  washed 
oflf.    They  stick  like  enamel,  and  have  to  be 
scraped  off. — Manufacturer  and  Builder. 



Very  frequently  stokeholds  are  made 
much  hotter  than  ithey  should  be  by  the  in- 
judicious arrangement  of  ventilators,  and 
insufficient  openings  for  the  escape  of  the 
hot  air  above  the  boilers.  It  is  common  to 
find  the  ventilating  pipes  from  the  atmos- 
phere reaching  only  to  within  10  ft.  or  11  ft. 
of  the  fire-room  floor,  in  order  to  permit  of 
the  opening  of  the  smoke-box  doors.  When 
combined  with  this  there  is  a  deficiency  of 
outlet  for  the  hot  air  over  the  boilers,  such 
stokeholds  will  be  veiy  close  and  hot,  when 
from  atmospheric  conditions  the  downward 
current  through  the  ventilators  is  weak. 
Such  cases  would  be  greatly-  relieved  by  ex- 
tending the  ventilating  pipes  downwards  to, 
say,  6  ft.  of  the  fire  room  floor,  and  en- 
larging the  openings  for  escape  of  hot  air 
above  the  boilers.  The  ventilators  can 
easily  be  made  to  accommodate  the  open- 
ing of  the  smoke-box  doors,  which  is  seldom 
required. 

Artificial  ice  making  has  become  a  com- 
mercial business,  and  is  every  da}-  being 
more  extended.  It  is  some'  twenty-five 
years  since  it  was  first  manufactured  on  a.ny 
large  scale;  but  there  are  now,  in  the  aggre- 
gate, some  100,000  tons  made  eveiy  day  ii:^ 
various  parts  of  the  world,  besides  refriger- 
ating and  cooling  plants  equivalent  to  five 
times  that  amount,  and  the  demand  is  in- 
creasing by  bounds — in  fact,  the  supply  can-i 
not  meet  the  demand. 
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USE  AND  ABUSE  OF  FORCED  DRAUGHT. 

By  foreig"n  advices  it  appears  tiiat  one 
evil  w^hich  eti^^ineei-s  on  this  side  of  tlie  At- 
lantic have  apprehended  as  re^;■ards  forced 
drau^lit  has  already  been  experienced 
abroad,  and  English  naval  oiricers  are  con- 
demning- it. 

Admiral  Mayne  says  it  is  "an  invention 
of  the  evil  one."  Admiral  Sir  George  WiUes 
says  that  he  thinks  "  the  power  of  using  a 
forced  draught  a  very  dangerous  one  to 
place  in  the  hands  of  any  captain."  Ad- 
miral Mor-ant  said  at  the  Institute  of  Naval 
Architects  that  he  had  made  trials  of  it  on 
two  occasions  with  the  i-esult  that  his  ship 
could  hardly  ciuwl  back  into  port,  the 
boilers  had  been  so  badly  alhicted. 

On  the  other  hand,  Admiral  de  Horsey 
says  that  a  moderate  I'orcing  of  the  draught 
when  some  emergency  arose  was  a  most 
valuable  addition  to  a  ship.  He  ther'efore 
suggested  a  safety  valve  for  the  stokehole. 
In  explanation  of  this  suggestion  it  may  be 
said  that  when  the  draught  is  to  be  forced  the 
compartments  where  the  boilers  are  situated 
are  sealed  air  tight,  and  fans  force  air  into 
those  compartments.  As  there  is  no  escape 
for  the  air  save  through  the  furnaces,  the 
draught  is  increased  and  the  generation  of 
heat  and  steam  are  increased.  The  pressure 
of  ail'  in  the  stokehole  is  commonly  meas- 
ured by  a  column  of  water  in  a  glass  tube, 
something  on  the  principle  of  a  steam  gauge. 
A  moderate  pressui'e  gives  a  column  half 
an  inch  high.  In  torpedo  boats  it  is  usual 
to  run  with  a  pressure  of  2^  or  3  inches  of 
water,  but  in  testing  both  torpedo  boats  and 
cruisers  over  the  measured  mile  pressures  of 
4|  and  even  5  inches  are  not  unknown. 

The  trouble  is  in  the  furnace;  the  heat  be- 
comes so  great  that  grate  bars  mell,  while 
the  boiler  tubes  expand  unequally  and  be- 
come ruined.  A  boiler  can  probably  be  built 
to  work  constantly  under  any  pressure  that 
men  can  woi'k  under,  but  when  it  comes  to 
firing  a  boiler  one  hour  under  no  pressure, 
and  then  vmder  three,  or  perhaps  four  inches 
the  next,  and  then  under  none  again,  the 
joints  cannot  be  made  to  resist  the  varying 
strains. 

But  a  pressure  of  perhaps  one  inch  could 
be  resorted  to  in  an  emergency  with  perfect 
safet}^ — the  boilers  would  not  leak  beyond 
hope  of  repair  at  the  end  of  the  run.  So 
Admiral  de  Horsey  proposes  to  allow  ship 
captains  to  use  such  a  pressure  at  their  dis- 
cretion, but  proposes  to  avoid  the  tempta- 
tion to  increase  the  pressure  by  putting 
safety  valves  on  the  stokeholes  so  that  the 
air  can  escape  as  soon  as  the  prescribed 
pressure  is  exceeded. 

It  seems  from  this  that  the  captain  is  the 
person  who  is  in  charge  of  the  forced 
draught  on  EngUsh  ships?  However  this 
may  be,  there  is  no  question  but  that  the 
statements  made  as  to  the  abuse  of  foi'ced 
draught  are  correct;  this  is  simply  abuse, 
and  needs  no  comment.  As  to  putting  a 
safety  valve  on  the  stokehold  a  better  safe- 
guard would  be  to  use  smaller  fans.  They 
are  all  much  too  large.  Fans  are  used  for 
forced  draught  which  are  big  enough  for  a 
twenty  ton  cupola  in  a  foundry.  In  these 
places  the  air  pressure  seldom  exceeds  1|  to 
2  inches  of  water,  and  that  is  sufficient  to 
run  down  cast-iron  in  a  short  time.  The 
temperature  resulting  from  3"  to  5"  of  water 
can  be  approximatel3"  imagined;  it  is  need- 
less to  say  that  it  is  injurious  to  a  modern 
steam  boiler  with  thick  furnaces  and  fire 
sheets.  It  is  not  the  system  of  forced 
drauglit  which  is  injurious,  for  it  has  been 
used  in  this  countr}'  for  half  a  century,  but  it 
needs  restrictions  as  to  its  use. 


"  It  is  said  that  the  cost  of  building  a  fleet 
of  Atlantic  liners  is  a  tritle  compared  to  the 
cost  of  running-  them.  In  less  than  three 
years  it  will  exceed  the  cost  of  construction, 
so  enormous  is  the  expenditure  in  wages, 
port  duties  and  repairs." 

How  about  the  receipts  ?  They  must  be 
enormous  too,  or  else  the  ships  could  not  be 
I'un. 


CARE  OF  BELTS. 

All  leather  belts,  especially  tho.se  used  in 
flour  mills  and  wood-woi-king  establish- 
ments, are  sul)jected  to  dust,  and  no  matter 
however  soft  and  i)liable  a  belt  may  be,  it  is 
only  a  question  of  time  when  this  fine  dust 
will  ellectually  suck  out  all  tiie  oil,  and  i-ender 
it  hard  and  dry,  and  if  the  llesh  side  is  run 
next  to  the  [)ulley,  and  the  pulley  of  small 
diameter,  fine  ci-acks  will  appear  on  the  op- 
posite side,  crosswise,  of  a  depth  correspond- 
ing to  the  state  and  condition  of  the  belt. 
These  cracks  frequently  penetrate  d(;ep 
enough  to  materially  impair  its  strength, 
and  this  is  one  strong  reason,  if  nothing- 
more,  why  the  grain  side  of  a  belt  should 
run  next  to  the  j)ulley.  It  will  also  be  ob- 
served that  this  fine  dust  not  only  absorbs 
the  original  oil  in  the  leather-,  but  a  certain 
amount  attaches  itself  to  the  belt  so  as  to 
cover  the  surface;  by  applying  cold  tallow 
the  friction  will  melt  it;  this  not  only  has 
a  tendency  to  increase  the  coating  of 
dust,  but  the  tallow  penetrates  the  belt, 
carrying  with  it  dirt,  acid,  and  all,  which 
cannot,  under  any  circumstances,  improve 
its  condition;  like  oil  and  rosin,  it  may 
afford  temporary  relief,  but  the  remedy 
only  aggravates  the  disease.  Now  the 
beneficial  ([ualities  of  tallow  for  soften- 
ing and  preserving  leather  consist  in  the 
olein,  while  the  margarine  is  destructive, 
and  tlie  stearine  alone  has  a  tendency  to 
render  it  harder;  therefore,  wiien  tallow  is 
used  for  this  purpose  it  should  be  so  used  as 
to  exclude,  as  far  as  possible,  these  two  latter 
elements.  This  can  only  be  done  by  wetting 
the  belts  before  the  tallow  is  applied,  which 
should  always  be  in  a  melted  state.  But  be- 
fore it  is  applied  the  belt  should  be  thor- 
oughly cleansed  from  all  dirt  and  gum,  by 
thoroughly  washing  and]  scraping,  if  that  is 
found  to  be  necessary.  The  best  and  most 
practical  manner  of  performing  this  opera- 
tion is  to  take  the  belt  off  and  stretch  it 
upon  a  clean  floor,  then  before  it  is  wet  fas- 
ten the  ends  to  the  floor  with  screws,  which 
may  be  inserted  through  the  holes  for  the 
lacing.  This  will  prevent  it  from  shrinking 
when  the  water  is  applied.  Some  object 
to  wetting  their  belts  for  the  reason  that 
they  shrink  up  so  that  it  is  a  difficult  matter 
to  replace  them  again  upon  the  machine, 
but  by  fastening  the  ends  in  the  manner 
just  described  this  objection  is  overcome. 
When  the  belt  is  thoroughly  cleansed,  and 
while  yet  wet,  a  thick  coat  of  melted 
tallow  should  be  applied  with  a  brush 
and  left  in  that  condition  until  dry.  In 
ordinary  cases,  if  the  tallow  is  applied  at 
night  the  belt  will  be  sufficiently  dr\'  to 
use  the  next  morning.  When  tallow  is  thus 
applied,  the  stearine  will  not  penetrate  the 
leather  when  it  is  wet,  and  the  margarine, 
having  a  greater  affinity  for  the  stearine 
and  no  affinity  for  water,  will  unite  with  the 
stearine  and  also  remain  upon  the  outside, 
while  the  olein,  having  so  great  an  atflnity 
for  leather,  that  it  will  penetrate  it,  although 
it  be  wet ;  as  the  two  former  ingredients 
will  become  cold  and  hard  long  before  the 
leather  becomes  dry  enough  to  absorb  them, 
the  olein  will  all  be  taken  up,  while  the  other 
ingredients  will  remain  on  the  outside  in  the 
form  of  a  dr^',  white  substance,  which  is  of 
no  further  use  and  ma^'  be  readily  scraped 
off.  If  a  sufficient  quantity  of  tallow  has 
been  used,  the  belt  will  be  as  soft  and  pliable 
as  new. 

This  process  may  be  objected  to  by  some 
because  it  necessarih'  involves  a  certain 
amount  of  time  and  labor;  but,  if  belt  users 
think  itcheaperand  less  trouble  to  purchase 
new  belts  every  few  months  than  to  take 
proper  care  of  those  they  have,  thereby  pro- 
longing their  usefulness  for  years,  that  is  a 
matter  of  their  own  choice. — C.  H.  Tomp- 
kins. 

A  French  paper  says  of  a  recent  murder: 
"The  miscreant  was  evidently  in  search  of 
money,  but  M.  Durand  had  prudently  de- 
posited all  his  cash  in  the  bank,  and  conse- 
quently lost  only  his  life." 


On  the  trial  of  the  'Cushing '  torpedo  boat 
at  Newport,  the  speed  attained  was  below 
22  knots.  The  i-evolutions  averaged  371 
per  minute,  and  the  avei-age  steam  pressure 
in  the  boilers  was  about  245  pounds.  This 
pre.ssure  is  said  to  liave  been  mamtained 
with  comparative  ease  in  the  Tlioi-nycroft 
boilers,  with  only  two  men  in  each  fli-eroom. 
The  air  pre.ssuie  in  the  clo.sed  lirerooms 
seems  to  have  been  ver^'  high,  running  up  to 
four  inches  of  water  at  times. 

Officers  who  were  on  board  the  boat  deny 
repoi  ts about  the  machinery  breaking  down. 
They  say  tlie  only  accident  that  occurred 
was  the  breaking  of  one  of  the  mechanical 
counters  for  taking  the  number  of  l  evolu- 
tions  of  the  engines. 

The  reasons  given  for  the  contractors  for 
not  making  greater  speed  is  that  it  was  not 
to  theii-  interest  to  do  so,  and,  contrary  to 
the  general  supposition,  that  is  true.  Their 
original  contract  provided  for  a  premium  of 
$1,.000  for  each  quarter  of  a  knot  Ijetween 
twenty-three  and  twentj'-four,  and  $2,000  for 
each  quarter  of  a  knot  above  twenty-four. 
When,  however,  the  Herreshoffs  concluded 
that  better  results  could  be  attained  with  the 
Thornycroft  boilers,  and  obtained  permi.s- 
sion  to  substitute  them  for  Herre.shoff  boil- 
ers, the  Government,  in  consideration  of 
getting  a  belter  boat,  agreed  to  bear  all  the 
cost  of  making  the  change.  This  amounted 
to  about  •$18,500,  and,  in  consideration  of  the 
Gover-nment  paying  this  bill,  it  was  to  oILset 
any  premiums  that  might  be  earned  up  to 
that  amount.  This  being  the  case,  it  was 
obviously  impossible  for  the  boat  to  earn 
much  pi-emium,  and  the  contractors,  rather 
than  pu.sh  her  and  run  the  risk  of  .serious 
breakdowns,  simply  aimed  to  run  her  slight- 
ly above  the  speed  fixed  b\'  the  Navy  Depart- 
ment for  her  accept'ance. 

An  oflicer  who  was  on  board  said  that  he 
could  r  un  a  week  at  22  knots.  It  is  claimed 
that  she  made  over  24.5  knots  on  a  private 
trial. 


The  plan  of  profit  sharing,  which  has  been 
adopted  in  many  lar-ge  concerns,  is  the  only 
coi-rect  principle,  and  when  honestly  carried 
out  in  good  faith  seems  to  be  the  correct 
pr-inciple  of  distribution.  In  those  concerns 
the  proprietors  set  apart  a  certain  amount 
for  the  intei^est  upon  the  investment  and  in- 
cidental expenses.  Then  their  own  salaries, 
added  to  the  wages  paid  to  their  men,  are 
deducted  from  the  year's  pi'ofits,  and  the 
balance  shared  Avith  their  men  in  addition  to 
their  rx'gular-  wages.  This  plan  has  worked 
well  whei"ever  it  has  been  adopted,  and  such 
concerns  are  more  pro.sper-ous  than  those 
which  are  in  conllict  with  their  men  on  the 
subject  of  wages  the  g)-eater  part  of  the  time. 
In  the  first  place,  the  men  have  an  induce- 
ment to  work  for  the  interest  of  the  concern 
in  order  to  inci'ease  the  profits  thereof,  as  by 
so  doing  they  also  inci-ease  their  own  com- 
pensation at  the  end  of  the  year.  It  would 
seem  that  if  a  general  system  of  pi'otit  shar- 
ing were  generally  adopted  among  the 
various  manufactui-ers  thi-oughout  the 
country  it  would  go  a  long  way  in  solving 
the  pr-esent  labor  question  that  is  now  being 
agitated  in  this  country. — Atje  of  Steel. 

 «  ♦  •  

The  town  of  Westfield,  N.  Y.,  concluded 
to  put  in  water  works,  and  a  resident  of  the 
town,  a  banker-,  was  placed  at  the  head  of 
the  commission  which  was  charged  with 
carrying  on  the  woi'k.    Instead  of  employ- 
ing an  engineer,  this  banker  convinced  his 
cofleagues  that  he  was  fully  comi)etent  to  do 
the  work.    He  undertook  it, and  they  decided 
irpon  a  gi-avity  system.    The  banker — civil- 
and-hydiaulic  engineer- — got   some  instru- 
;  ments  and  went  to  work.    The  blunder-s  he 
'  made  wore,  of  coui-se,  numer-ous  and  ludi- 
I  crous,  the  end  of  the  matter  being  that  the 
I  firm  of  contractor's  who  undertook  the  wor'k 
wer-e  involveil  in  .ser  ious  difficulty,  and  the 
town  seems  likel\-  to  have  a  lot  of  bonds  out- 
I  stairdirrg  with  little  or-  nothing  of  value  in  re- 
j  turn  for  them. — American  Slachinist, 
Yes,  yes ;  they  will  do  it. 
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TRADE  NOTES. 

Charles  A.  Hawkins,  a  well-known  marine  engi- 
neer of  this  city,  was  recently  found  drowned  at 
Bridgeport,  Conu. 

*  * 

* 

Third  Lieut.  Quinan  and  Assistant  Engineer 
Myers  have  been  detached  from  the  revenue  steam- 
er 'Boiitivell,'  at  Savannah,  and  ordered  to  the  rev- 
enue steamer  'Bear,'  at  San  Francisco. 

»  •)<■ 

* 

Capt.  D.  V.  ToziER  has  been  detached  from  the 
revenue  steamer  'Manhattan,'  on  anchorage  duty 
in  New  York  Harbor,  and  ordered  to  the  revenue 
steamer  'Forward,'  fitting  out  at  Baltimore  for  duty 
in  the  Gulf  of  Mexico. 

*  * 

A  BOARD  of  engineer  officer's  will  be  convened  at 
the  Treasury  Department,  April  14,  for  the  examina- 
tion of  Assistant  Engineers  in  the  Revenue  Marine 
Service  for  promotion,  and  a  board  of  line  officers 
will  be  convened  at  the  same  place,  April  28,  for  the 
examination  of  Second  and  Third  Lieutenants  for 
promotion. 

*  * 
* 

The  last  annual  statement  of  the  Newark  horse 
railroad  companies,  recently  purchased  by  Philadel- 
phia capitalists,  has  been  filed.  The  total  cost  of  all 
the  street  railroads  represented  is  $3, 419,438. 
The  roads  have  been  sold  for  about  seven  million 
dollars,  or  more  than  double  their  cost  to  the  own- 
ers. 

Eh  ! 

-X-  *• 

* 

A  CHANUE  has  been  made  in  the  management  of 
the  Detroit  Dry  Dock  Company.  John  Owen,  who 
has  for  many  years  been  president,  is  now  eighty-two 
years  of  age,  and  has  sought  retirement.  His  place 
on  the  board  of  directors  has  been  taken  by  his 
son,  E.  J.  Owen,  and  Senator  J.  McMillan  has  been 
elected  president  of  the  company.  The  value  of  the 
company's  output  for  the  past  three  years  has  been 
$2,500,000.  The  concern  now  employs  1,500  men, 
and  hai  room  for  ten  boats  on  the  stocks  at  one 

time.  j;;;^ 

»  * 
* 

'  The  '  Newark,'  U.  S.  N.  cruiser,  launched  on  the 
19th  ult. ,  is  an  American  ship  in  design  and  inten- 
tion, not  built  from  foreign  plans  in  any  detail.  She 
is  a  twin-screw  ship  338'  long,  49'  beam  by  31'  deep, 
with  about  19'  draught.  She  has  triple  expansion 
engines  of  6,000  h.p.  natural  draught  and  8,500  h.p. 
at  forced  draught,  and  is  expected  to  make  18  knots 

84"  X  48"  X 

at  highest  speed.    The  engmes  are  

driven  by  four  boilers  13>^'  diameter  by  19^^'  long, 
carrying  160  pounds  per  square  inch. 

*  * 
« 

Charles  H.  Davids,  engineer  and  machinist,  106 
Liberty  Street,  New  York,  has  issued  a  circular  in 
which  he  says,  "  I  have  found  that  my  facilities, 
though  pushed  to  the  utmost,  have  been  inadequate 
to  meet  the  demands  made  upon  them.  The  result 
has  been  that  I  have  had  to  decline  many  orders 
which  I  might  have  filled  with  satisfaction  to  my 
patrons  and  profit  to  myself.  I  have  transferred 
my  entire  business  to  a  corporation,  known  as  'The 
Davids  Machine  Works.'  As  general  manager  of 
this  company  I  will  have  a  corps  of  workmen  and  a 
complete  plant  of  modern  tools,  which,  for  com- 
mercial purposes,  will  be  unexcelled  by  any  in  the 
world. 

*  * 
* 

The  launch  of  the  side-wheel  steamer  'Plymouth,' 
built  at  Roach's  shipyards  for  the  Old  Colony 
Steamboat  Co.,  took  place  on  the  6fch  instant.  The 
'  Ply  mouth' is  SGd  feet  over  all,  o50feet  moulded  length, 
50  feet  beam,  85  feet  over  guard,  and  19  feet  depth 
of  hold.  She  is  constructed  on  the  double  hviU 
bracket  plate  and  longitudinal  system,  giving  her 
seven  water-tight  bulkheads  and  fifty  water-tight 
compartments,  thus  securing  as  nearly  as  possible 
absolute  safety.  The  vessel  will  have  triple-expan- 
sion engines,  with  four  cylinders  of  5,000  horse- 
power'. The  cabinet  work  is  exquisitely  fine,  all  the 
saloons  and  staterooms  being  finished  in  expensive 
hard  woods. 

*  * 

* 

The  Naval  Appropriation  Bill  carries  a  total  ap- 
propriation of  .$'22,151,253,  and  provides  for  the  con- 
struction of  four  new  vessels  of  a  class  far  beyond 
anything  our  naval  architects  have  yet  undertaken 
in  size,  efficiency  and  cost.  Three  of  the  vessels  are 
to  be  battle  ships  of  about  eighty-five  hundred  tons, 
designed  to  carry  the  heaviest  armor  and  the  most 
powerful  ordnance.  They  are  to  cost,  exclusive  of 
armament,  not  to  exceed  $4,000,000  each.  The 
fourth  vessel  is  to  be  an  armored  cruiser  of  about 
7,300  tons  displacement,  not  to  exceed  in  cost  $2,- 
750,000,  which  is  to  have  a  minimum  speed  of  twenty 
knots  an  hour.  A  proviso  requires  one  of  the  four 
to  be  built  upon  the  Pacific  Coast  and  one  upon  the 
Gulf  of  Mexico  or  the  waters  tributary,  if  they  can 
be  built  at  a  fair  cost. 

*  » 

The  enterprising  firm  of  "W.  B.  Brook  &  Co.,  47 
Murray  Street,  New  York  City,  will  move  May  1  to 
40  John  Street,  where  they  will  be  better  able  to 
handle  their  rapidly  increasing  business.  Messrs. 
Brook  &  Co.  manufacture  all  kinds  of  mechanical 
rubber  goods,  belting,  packing,  hose,  springs,  valves, 
tubing,  mats,  matting,  etc.;  are  sole  agents  for  the 
celebrated  Phoenix  Gum  and  hemp  core  piston  pack- 


ings; the  Perfection  Oil  Purifier  (the  action  of  which 
is  based  on  the  difference  between  the  specific  gravity 
of  oil  and  water)  and  the  Brooklyn  Leather  Belting 
Co's.  pure  oak  tanned  short  lap,  leather  belting. 
Among  the  recent  orders  for  the  Brooklyn  Leather 
Belting  Co's.,  dynamo  belting  taken  by  this  firm  is  one 
from  tlie  (iermantown  Electric  Light  Co.,  German- 
town,  Pa.,  for  200  feet  36  inch  and  500  feet  10  inch, 
all  double  thick. 

* 

Commercial  camphor  is  now  manufactured  al- 
together in  this  country.  The  native  wood  fibers 
containing  the  gum  are  shij)ped  here  and  distilled. 
The  shipment  to  this  country  of  the  fiber  is  attended 
with  a  great  deal  of  cost.  The  freight  is  $20  per 
ton,  and  in  each  ton  the  fiber  and  water  amounts  to 
75  per  cent.  Of  the  25  per  cent,  of  camphor  in  the 
wood  at  the  time  of  shipment, Jialf  of  it  evaporates 
during  its  transportation,  leaving  not  over  12J^  per 
cent,  of  the  drug.  To  avoid  the  expense  of  the 
shipping  of  so  large  a  bulk  and  to  prevent  the  waste 
by  evaporation,  it  is  proposed  to  transfer  the  man- 
ufacture of  the  article  to  places  in  Japan  near  where 
the  camphor  wood  is  obtained.  About  one-fourth 
of  the  camphor  used  comes  from  Jajjan,  and, should 
the  plant  prove  a  success,  similar  ones  will  be  built 
there  and  erected  by  capitalists  of  this  country,  as  a 
large  saving  will  be  thus  effected. 

* 

The  Cataract  Construction  Company,  which  pro- 
poses to  build  a  tunnel  around  Niagara  Falls  with  a 
fall  of  one  foot  in  a  hundred,  and  to  run  machinery 
in  factories  by  means  of  the  water  power  thus  ob- 
tained, signed  contracts,  April  1,  with  the  Niagara 
Falls  Power  Company.  The  Cataract  Construction 
Company  is  an  organization  formed  under  the  laws 
of  New  Jersey.  Its  officers  are  New  York  men. 
Edward  A.  Weeds  is  President,  F.  L.  Stetson,  Vice- 
President,  and  W.  B.  Rankine,  of  Hawkesworth  & 
Rankine,  115  Broadway,  Secretary.  The  work  of 
constructing  the  tuimel  will  be  begun,  it  is  said,  as 
soon  as  the  machinery  can  be  procured.  The  land 
for  miles  about  the  village  has  been  purchased  by 
speculators,  who  expect  to  profit  by  the  boom  which 
they  are  sure  is  coming.  The  company  is  privileged 
by  act  of  Legislature  to  furnish  electricity  for  light, 
heat,  and  power  throughout  Niagara  and  Erie 
Counties,  and  has  also  obtained  other  valuable 
rights.  It  has  purchased  the  stock  of  the  local 
water  company,  and  will  establish  a  new  plant. 

*  * 
* 

The  Detroit  branch  of  the  Brotherhood  of  Lake  En- 
gineers, amalgamated  with  the  M.  E.  B.  Association 
No.  3,  Detroit,  March  19,  at  a  meeting  held  at  the  M. 
E.  B.  Association  hall.  The  meeting  was  very  large 
and  enthusiastic,  and  all  became  brothers  in  the 
good  cause.  M.  E.  B.  A.  No.  3,  Detroit,  will  keep 
their  library  room  and  hall.  No.  17  Woodward  Ave- 
nue, open  day  and  night,  where  a  register  will  be 
found  of  all  engineers  out  of  employment.  Owners, 
captains  or  others  wishing  to  employ  such,  can  by 
telegraph  or  otherwise  always  find  a  man  to  answer 
any  message  promptly.  All  engineer's  are  required 
to  register.  The  Chicago  branch  of  the  Brotherhood 
of  Lake  Marine  Engineers  also  amalgamated  with 
the  Marine  Engineers'  Beneficial  Association,  Chi- 
cago, No.  4,  at  a  meeting  held  at  the  M.  E.  B.  Asso- 
ciation's hall.  The  meeting  was  very  largely  at- 
tended. Engineers  can  at  all  times  be  found  at 
Coughlin's,  49  North  Market  Street,  or  Gallavans  & 
Banner's,  No.  30  East  Kinzie  Street,  Chicago. 

*  * 

The  Pennsylvania  Railroad  Company  has  estab- 
lished a  training  school  in  Philadelphia,  at  which  in- 
stitution brakemen  will  be  put  through  a  course  to 
equip  them  for  passenger  conductors.  Brakemen 
are  selected  from  the  various  divisions  and  sent  f  o 
Philadelphia  to  attend  a  series  of  lectures.  The  lec- 
turer is  a  well-informed  man,  and  to  his  class  he  dis- 
plays a  large  map  wiiich  shows  all  the  lines  of  the 
road.  He  tells  the  relations  of  each  line  to  the 
other,  and  goes  into  detail  when  describing  the  va- 
rious divisions.  Every  geographical  point  is  made 
clear  to  the  class.  Then  comes  the  management  of 
trains  and  the  treatment  of  passengers.  Questions 
regai'ding  the  pay ment  of  fares  are  fully  explained. 
Each  class  is  composed  of  not  more  than  twenty 
men,  and  each  pupil  is  expected  to  take  notes  as  the 
lecturer  proceeds  with  his  explanation.  Later  on 
the  men  must  pass  an  examination  on  the  various 
points  discussed.  The  idea  of  these  lectures  and  ex- 
aminations is  to  have  competent  men  in  cases  of 
emergency,  so  that  there  will  be  no  delay  in  filling  a 
conductor's  place  if  a  train  is  divided  into  two  sec- 
tions, or,  when  necessary,  to  transfer  a  man  on  any 
division  of  tiie  road. 

*  * 
» 

A's  International  Exhibition  will  be  held  in  the 
Island  of  Jamaica,  B.  W.  I.,  in  January,  1891,  under 
the  auspices  of  the  Government  of  Jamaica.  In 
view  of  the  increasing  trade  between  the  United 
States  and  the  West  Indies,  the  Committee  have 
appropriated  a  large  space  for  American  exhibits; 
this  is  an  opportunity  which  those  interested  in 
introducing  American  manufactures  and  extending 
the  Export  Trade  of  the  United  States  should  take 
advantage  of  No  charge  will  be  made  for  space  in 
the  Exhibition  Buildings,  nor  will  duties  be  levied 
on  any  of  the  exhibits,  unless  sold  in  the  Island. 
The  geographical  position  of  the  Island  and  the 
salubrity  of  the  climate  will  vmdoubtedly  attract  a 
large  number  of  visitors  from  the  neighboring 
Islands  and  South  and  Central  America,  as  well  as 
from  the  United  States.    There  is  coiistaut  and 


regular  communication  by  steam  between  New 
Yoi'k  and  Jamaica,  and  the  Island  is  also  connected 
with  the  United  States  by  cable.  In  addition  to  the 
present  accommodations  for  visitors,  a  large  hotel 
has  been  recently  erected  and  opened,  near  the  Ex- 
hibition Grounds,  under  American  management. 
The  regulations  of  the  Committee,  and  full  informa- 
tion as  to  the  mode  of  shipment,  rates  of  freight 
and  marking  of  exhibits,  and  all  other  particulars 
as  to  the  scope  and  oijject  of  the  Exhibition,  will  be 
cheerfully  furnished  by  Thomas  Amor,  Secretary 
to  the  Committee,  Stewart  Building,  280  Broadway, 
New  York. 

»  » 

* 

In  (!onversation  with  Captain  Alex  McMaster, 
supervising  inspector  of  the  Ninth  District,  stationed 
at  Buffalo,  the  subject  of  granting  licenses  to  aliens 
was  touched  upon.  The  su])ervising  inspector  was 
positive  in  his  views  regarding  the  injustice  that 
would  be  done  to  citizens  of  the  United  States,  pro- 
viding that  foreigners  could  or  had  procured 
licenses;  and  said  that  while  it  was  impossible  to 
trace  a  man's  career  from  the  cradle  up  to  the  time 
of  his  application  for  a  license — still  every  effort  was 
made  to  ensure  the  granting  of  a  license  to  only 
those  who  seemed  to  have  proof  positive  of  their 
right  to  be  admitted  as  candidates  for  the  honors. 
Should  any  case  be  brought  before  his  notice  where 
a  person  had  procured  a  license  through  fraud  or 
misrepresentation,  or  by  concealing  facts  which 
ought  to  have  been  made  known  at  the  time  of  issu- 
ing the  licen.se,  then  gross  perjury  would  be  the 
least  offense  that  they  would  have  to  answer  for. 
The  supervising  inspector,  however,  who  is  a  broad 
and  liberal-minded  man,  detailed  to  the  writer  a  lit- 
tle of  his  experience  in  the  above  line  of  duty.  He 
said  that  some  time  ago  he  was  furnished  with  a  list 
of  names  of  men  who  were  accused  of  being  ineligible 
to  hold  licenses  on  account  of  their  foreign  birth,  etc. 
When  these  men  brought  their  licenses  along  for 
renewal  they  were  informed  of  the  charges  pending 
against  them,  and  were  sternly  reminded  that  they 
must  produce  such  proofs  as  would  completely  ex- 
onerate them  from  the  charges  made.  The  result 
was  that  several  natives  of  the  United  States  had  to 
unearth  their  grandmothers'  records,  while  natur- 
alized citizens  produced  papers  ranging  from  ten  to 
thirty  years  old,  which  fully  proclaimed  their 
eligibility  to  hold  and  renew  their  certificates. — 
Marine  Record. 


CLUB  RATES  FOR  1890. 

In  former  years  we  have  made  large  re- 
ductions for  clubs,  var}'!!!^  in  amount  with 
the  numbers  sent.  These  rates  have  been 
lower  than  we  can  longer  afford,  and  we 
feel  that  we  cannot  continue  them  longer. 
We  hope  our  friends  will  feel  that  they 
get  $2  worth  of  value  in  each  issue,  at  least 
that  annuall}',  and  continue  their  favors  for 
1890.  We  have  therefore  to  announce  thai 
our  rates  for  1890  are: 

Two  names,  one  of  them  new.  .$1.80  each. 

Five  names  1.70  each. 

Ten  names  1.50  each. 

This  is  the  lowest  rate  we  can  make  for  The 
Engineer  for  any  number  of  names.  We  add 
also  that  all  names  comprising  a  club  must 
be  handed  in  at  one  time;  Ave  cannot  extend 
the  privilege  of  joining  a  club  at  any  time 
during  the  ;\'ear  to  one  or  two  persons. 

Those  who  are  willing  to  aid  our  enterprise 
to  the  extent  of  soliciting  their  friends  to 
come  in,  can  write  the  names  on  a  separate 
sheet  and  send  them  with  the  moneA*.  Send 
an  express  company's  receipt  or  postal  notes 
in  preference  to  postal  orders.  Be  particular 
and  have  all  names  and  addresses  correct. 

RATES  AT  WHICh'wE  FURNISH  OTHER 
PAPERS  WITH  THE  ENGINEER. 

Subjoined  will  be  found  our  clubbing  rates 
with  other  papers,  the  proprietors  of  which 
make  a  reduction  in  their  rates  in  connection 
with  us. 

All  complaints  of  irregularity  in  receiving 
other  papers  should  be  made  directly  to  the 
publishers  of  them,  not  to  us. 

Publication  With 

Price  per  year.  The  Ekoikker 

Railroad  Gazette  $4.20  $5.40 

Scientific  American                3.00  4.50 

American  MiUer                      1.00  2.75 

Manufacturer  and  Builder. ..  1.50  3.00 

American  Machinist                2.50  4.20 

London  Engineer  10.00  11.00 

ENGINEERS'GAZETTE,London  1.50  3.50 

National  Car  Builder   1.00  2.75 

Cotton,  Wool  and  Iron   3.00  4.25 

These  rates  are  for  new  subscribers  to  the 
journals  named,  and  those  avIio  send  money 
thi'ough  us  will  please  state  whether  their 
subscriptions  are  new  or  a  renewal. 

Any  periodicals  not  on  this  list  wUl  be  fur- 
nished at  a  discount  from  regular  rates. 

John  B.  JACsaoKi  Printer,  IS  Centre  St.,  New  York. 


THE  ENGINEi:il. 


I 


BOOKS    ADVERXISED    IIV    THESE    PAGES    SOI.I>    BY  US. 


Hinrs  fDP 
Sleam  Yachlsmen/' 

A  pamphlet  of  about  forty  pafjes,  full  of  informa- 
tion for  owners  and  engineers,  by 

E.  E.  ROBERTS, 

author  of  Useful  Hints  on  Steam,"  and  inventor 
of  the 

ROBERTS  SAFETY  WATER-TUBE  BOILER. 


SENT  FREE  ON  RECEIPT  OF  TWO-CENT  STAMP. 

Address 

£.  E.  ROBKRTS, 

107  Liberty  St.,  New  York. 

OCEAN    MARINE  ENGINEERS' 
BENEFICIAL  ASSOCIATION, 
No.  69,  N.  Y. 
HALT^,  181)  liOWEItY, 
meets   every   Wednesday    Kveniiig  at 
7>30.    Vietitiiig-  KrollierM  witli  <'redcn- 
tialH  eordially  invited. 
GEO.  UHLER,  Sec'y  J.  GEO.  HERMES,  Prest. 


KATZENSTEIN'9 

Self-Acting  Metal  Packing, 

For  Piston  Rods,  Valr* 

Stems,  etc. 
Of  every  description. 
For  Steam  Enginee,  L«> 
icoraotives,  Pumps,  &c. 

Adopted  and  in  UM 
by  the  principal  Iron 
Worlis  and  Steamship 
Companies  within  ths 
last  10  years  in  this  and 
Foreign  Countries.  For 
full  particulars  and  r«- 
ferences,  address, 

L.  XATZEHSTEIH  *  00. 

357  West  St., 

IVc*v  York. 


HORACE  SEE, 

Engineer  and  Naval  Architect, 

(Consulting,  CoNhTiiucTiNo,  and  Exi'krt) 

Number  I  Broadway,  New  York. 


LANSDELL  SYPHON 

/)  Cheap  and  Simple  Steam  Pump, 

WDrkliiK'  liy  direct  uctlim  Drhtcini.  lias 
n(j  vahcs  or  other  working  part**,  jiiid 
cunnot  Ki  l  out  of  reimlr,  cannot  (n-viv, 
ami  w  ill  punij)  aslicH,  waste,  or  unythliiK 
th;it"an  enter  tlie  pipes,  "Invaluable  as 
a  lillk'e  iHUMp," 

Made  in  lead  or  brass  for  acids. 

JUHN  S.  LENu'S  SON  &  CO., 

4  Fleleher  SI.,        NEW   ^  OlSiv. 


I\I.\.\H.\TT.\N 

SELF-LUBRICATING 

I'luiiibfiKO  I'lieUintf 

Is  the  Ik  St  to  be  hml  for  SteHiners, 
I  oeoniot  Ives,  Stailenary  KiiKliies, 
1  U  iip  ,  with  (ill,  hot  or  eold  water. 
\  alves.  Steam  Hanimeis.  etc.  It  1^ 
ma  le  round  and  sftuare. 

Sund  for  clri  ulars,  or  sample  for 
trtil  to  llie  t  eiieral  AKcnts, 
<;ilEKM-%  TWEED  A;  CO.. 

s:i  ('iiAMt{i:i:s  Sr.,  X.  N'. 


Screw  Propellers 

MANfPACTlREU  I!Y 

22  Corllaiid  SIreei.  ^e\v  York. 

SUP'T  OF  TIIK  LATE  DEI.A.MATKU  IliON  WoiiKS 
of  same  patterns  anil  desisjns  as  before,  adapted  to 
each  vessel.  Consulliiifr  E.\pert  and  Construct  in;,' 
Enffineer.  Estimates  on  macliincry, damages,  etc. 
AIK  K'K  ;U  Vt  llllNES. 


STEAM  ENGINE.— A  Pocket-Hook  of  Practical 
Rules  for  the  Proportions  of  Modern  EnpriiieK 
and  Boilers  for  Land  and  Marine  purposes,  by 
N.  P.  Burf,'h.  Details  of  High-Pressure  Enjfine, 
Beam  Enjirine,  Condensin;,',  Marine  Screw  En- 
gines, Oscillating-  Engines,  Valves,  etc..  Land 
and  Marine  Boilers,  Proportions  of  Engines  pro- 
duced by  the  rules,  Proportions  of  Boilers,  etc. 
32mo,  roan  $1  M 


THE  PRATT  &  WHITNEY  CO., 

MANUFACTURERS  OF  MACHINE  TOOLS 

For  Railway  and  General  Machine  Shops. 

COMPRISING 

Laihes:  Planert;  C(yrmgallng  Machine  for  (h-ooving  Chilled  Orinding  Rolls  for  Flmring  Mm: 
Drking  Mach^  (Horizontal  and  Vertical);  Screw  Machines;  Milling  Machines; 
Cfutter  and  Twist-Drill  Grinding  Machines,  Tumt  Head  Chucking, 
Bolt-Cutting,  Forging  and  Finishing  Machinei-y;  Nut- 
Tapping  and  Cutting  Off  Machines;  Boring-Mills. 

And  Plants  Complete  for  Gun  and  Sewing  Machine  Manufacture. 
Special  Machinery  for  Metal  Working. 

nacbineai  Completely  Equipped  with  Tools,  Fixtures  and  Oauffea 
for  mauufacturme  Metal  Cioods  CJeneraily. 

U.  S.  Standard  Taps  and  Dies  for  both  Hand  and  Machink-Work  ;  Pipe  Taps  and  Rkamkrb. 

Waiter  Car-Bnilders'  Standard  Limit  Gauges   for   ROUND  BAR  IRON.     U.  S.  Standard 

Thrid  (l^gef  StlndaTcyh^  Drop-Forged^  Steel  Caliper  Gauges. 

SUndard  Hand,  Shell,  and  Chucking  Reamers.    Taper  Reamers  for  every 
purpose  Hardened  and  Ground  Steel  Mandrils,  and  every  appliance 
in  TOOLS,  FIXTURES,  or  SPECIAL  GAUGES,  necessary 
for  STANDARD  INTERCHANGEABLE  WORK. 

Combination  L,athe-Chucks;  Reushaw  Ratchet  Drills.  Etc« 

^p-Send  for  Illustrated  CaUlogue  and  Prioe-Ligt  


J.  M.  ALLEN,  .  .  -  President. 
Win.  B.  FRANKLIN,  -  Vice-Pi-esident. 
F.  B.  ALLEN,  -  Second  Vice-President. 
J.  B.  PIERCE,  Secretary  and  Treasurer. 


Issues  Policies  of  Insurance  after  a 
careful  Inspection  of  the  Boilers, 

COVERING  ALL  LOSS  OR  DAMAGE  To 

BOILERS, 

BUILDINGS  AND  MACHINERY, 


Covering  Loss  of  Life  and  Personal  Injury 

ARISING  FROM 


STEAM  BOILER  EXPLOSIONS, 

Tlie  Business  of  the  Company  includes  all  Kinds  of  Steam  Boilers. 

Full  informatiou  concerning  the  plan  of  the  Company  can  be  obtained  at  the 

COMPANY'S    OFFICE,*  HARTFORD,  CONN., 

OK  AT  ANY  AGENCY. 


Pattern  Letters  for  Molders 

Brand  Letters,  &c    Vanderburg^h,  Wells  <& 

Co.,  Cor.  Fulton  and  Dutch  Streets,  New  York 

GARY  &  MOEN  COMPANY, 

234  AVe»t  29tli  St.,  New  York. 

Spiral  Springs  for  All  Purposes, 

steel  Wire  Rods  Straightened  and  Cut  to  Lengths. 


WORTHBNCTON 

STEAM  PUMPS 
PUMPING  ENGINES 
INDEPENDENT  CONDENSERS 

S£Nu  roR  c;i:ni:r.\i.  c  .\tai.<><;i  k 

HENRY  R.  WORTHINGTON 

Boston.   Philadelphia.    Chicago.    St.  Louis.   St.  Pa':il.  San  Francisco. 


WARMINt;  AM)  VENTILATING.— A  pr:i.  li.  ;il 
treati.se  on  warming  buildings  by  Hot  Water, 
Steam  and  Hot  Air,  on  ventilation,  and  the 
various  methods  of  distributing  artilicial  heat, 
and  their  effects  on  animal  and  vejjetable 
Physiology.  To  which  areadded  an  inquiry  in- 
to  the  laws  of  radiant  and  conducted  Ileal,  the 
chemical  constitution  of  foal,  and  the  combus- 
tion of  smoke.  By  Charles  Hood.  8vo,  <'lotli. 
  «.-,  n\ 


S'l  L.X.M  KN(JINK.  — IviixHi  K  Hon,<-  I'ovi.t  biagrJ 
shows  \xiv/cr  of  Simple  or  Compound  Kngin 
with  any  diameter  of  cylinder,  preKnure,  Kpeed 
cut-off,  quantity  of  water  uw^d,  mean  preui 
for  any  cut-off,  and  GroMi  Piat^io  preawure,  wl 
explanations    $4 

THE  POCKET  BOOK  OK  POCK CT  BOOKS,  bel 
Moleswortli  and  Hurhfn  Pocket  iUmVis,  print 
on  Indian  pa(x-r  and  b'jund  t/<t.'"*lber  in  one  v 
umc.  royal  -tiiiio.  Ku^.'.ia.  :.'iIt  »■*!_'»-- 


Corrugated  Metal  Gaskets.  BOOKS  for  ENGINEERS 


(I'ArE.NTEU..) 

Are  the  most  reliable  for  flange 
connections;  made  plain,  oval, 
square  and  irregular  for  pipes, 

CYLINDERS,  VALVES  AND  CUE8T8. 

Is  not  affected  by  water,  steam, 
gas,  oil,  vapors  or  acid  solutiooa. 


U.  S.  MINEHAL  WOOL  CO., 
2  Cortlandt  Street, 

NEW  YOEK. 


lib  page  Catalogue  free  on  applicati'>i 
TREATISE  on  the  Richards  Steam  Engine  1 

tor,  by  C.  T.  PorUrr.    Illu-,trated,  8to   « 

IRON  and  Steel  pounding,   by  Claude  V^y 

Second  edition,  revised  and  eiilarged,  8vo.  .fi 
AUjEBUA  Self  lau?ht.  by  W.  P.  HiggB.  Ai 

and  simple  explanation,  8vo  

THE  FIREMEN'S  Guide.    A  Handbook 

Care  of  Boilers.    Fourth  edition,  8vo  

USEFUL  HINTS   to  Seagoing  Engineer 

how  to  repair  and  avoid  "breakdown-  ^ 

E.  6l.  f.  n.  spori; 

12  Cortlandt  Street,      -     NEW  yOR- 


INVENTOR'S  MANU.A^L— How  to  make  a  patent 
pay,  by  an  experie'ced  and  successful  inventor. 
Thousands  of  useful  inventions  are  every  year 
patented,  but  on  which  the  inventor  does  not  re-  I 
ali/.e  anything,  simply  for  wan;  of  information  i 
how  best  to  proceed  to  introduce  or  dispose  of 
his  invention. 

The  Inventor's  MAh'UAL  is  a  book  desiened  as 
a  guide  to  inventors  in  perfecting  their  inven-  ' 
tioiis,  taking  out  their  patents,  and  disposing  of 
them.  It  is  not  in  any  sense  a  Patent  Solicitor's 
Circular,  nor  a  Patent  Broker's  Advertisement. 
No  advertisements  of  any  description  appear  in 
the  work.  It  is  a  book  of  about  100  pages,  con- 
taining a  quarter  of  a  century's  experience  of  a 
successful  inventor,  together  with  notes  based 
upon  the  experience  of  many  other  inventors. 
Price  $1.00  ^ 

SPONS'  MECHANICS'  OWN  BOOK,  Containing  ' 
702  pages,  8vo,  cloth,  with  1430  illustrations.  A 
manual  for  handicraftsmen  and  amateurs.  Price 
$2.50  postpaid. 

STEAM  HEATING  FOR  BUILDINGS;  or.  Hints 
to  Steam  Fitters.  Being  a  description  of  Steam 
Heating  Apparatus  for  Warming  and  Ventilat- 
ing Private  Houses  and  Large  Buildinps,  with 
Remarks  on  Steam,  Water,  and  Air  in  their  Re- 
lations to  Heating.  To  which  are  added  useful 
miscellaneoue  tables.  Third  edition.  With 
many  illustrative  plates.  By  W.  J.  Baldwin. 
12mo,  cloth  $2  50 


INDICATOR. 

I  ha\e  a  new  Thom[ 
indicator  of  modern  t)p( 
sale  which  can  be  had  lo\'. 
want  of  use,  complete  in  ea 
with  all  usual  fixtures. 

R.  C.  DAVIS,  Engineer, 

54  Wai.t.  Strekt,      -  X. 

RICHARD  DUDGEON 

No.  24  Colambia  Street,  New  Yor 


.M.I 


u..i  l',ii._-i. 


Improved  Hydraulic  Jack 

Punches,  Roller  Tube  Expandeni.  and  Llrwt 
Steam  Hammers.     Jacks  for  I'res-slnft  on  Car  v.  i,.  , 
or  Crank  Pins,  nia'le  to  order.  Conuuunlcatloiu 
letter  will  receive  prompt  attention. 


THE  NEW  INDUSTRIAL  LIGHT, 


BRILLIANT!  POWKICFIL.!  and  DIFFUSIVE! 


Bnrns  Petrolenm  Oil  Sprayefl  liy  Compressefl  Air. 

SI.7IPLE!    SAFK!    and  ECONO.TI  IC.i  L  ! 

Thousands  in  use  in  Iron  Works,  Machine  Shops,  Railro<ul 
Yards,  etc.,  etc.,  in  Euroi)C,  and  in  the  United  Slates. 
I-anips  and  Burners  from  300  to  lO.tXW  candle  power. 
Iflaniifactiirrd  by 

INDUSTRIAL  LIGHT  COMPANY, 

i'ja  Ti-iiipli-  <  oiirl, 
Authorized  Bepresentntives  :  New  Vork  <  It). 

Rand  Drill  Company,  New  York  City. 
BUFFALO  ENGINEERING  CO. 
P.\RVIN  &  CO.,  Philadelphia,  Pa. 
ISA  vc  RKYVnr.nS.  Cleveland,  o 


HYDRAULICS.— Practical  Hydraulics;  a  series  of 
Rules  and  Tables  for  the  use  of  Engineers,  etc., 
etc.,  by  Thomas  Box.  Sixth  edition,  numerous 
plates,  post  8vo.  cloth  $2  OO 

THE  PRACTICAL  STEAM  ENGINEERS'  GUIDE 
in  the  design,  construction,  and  management  of 
American  stationary,  portable,  and  steam  (irei 
engines,  steam  pumps, boilers,  injectors,  govern-I 
ors,  indicators,  pistons,  and  rings,  safety  valves 
and  steam  gauges,  for  the  use  of  engineers,  tire-l 
men,  and  steam  users,  by  Emory  Edwards,  lllus 
trated  by  119  enfraviugs,  crown  8vo,  cloth  .S3.5 


\'ax  Saxtvoord  &  Hauff, 

SOLICITORS  OF  PATENTS 

american  and  foreign 
Advocates   in  Patent  Causes, 
41  PARK  ROW, 

Times  Building,  Rooms  191,  193,   New  York  City. 
J.  Van  Sa-ntvoord.  W.  HAfFT. 


STEAM  BOILERS.— The  Boilermaker's  and  Iron 
Shipbuilder's  Companion,  comprising  a  series  of 
original  and  carefully  calculated  tables,  of  the 
utmost  utility  to  persons  interested  in  the  iron 
trades,  bv  James  Foden,  author  of  "  Mechanical 
Tables,"  "etc    leap.  Svo,  cloth   $3.00 


MACCORD  S    KINEMATICS  ;  UR 
MECHANISM.— A  Treatise  on  the  1 
and  Mcdification  of  Motion  and  t 
tiou  of  Mechanical  Movements,  i 
Draughtsmen,  Machinists,  ancf  St 
chanical  Engineerin,",  in  which  the 
ing  the  motions  and  various  parts  ' 
as  effected  by  their  forms  and  n 
nection,   are  deduced  bv  simple  . 
reasoning,  and  their  applicatiuii  is.  ...  . 
by  accurately  constructed  diagrams 
different      mechanical  ci>n;biiiation> 

CU.->cd  


TENTH   YEAR   OF  PUBLICATlOlf. 


I 
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THE  ENGINEEK. 


\lZt$^  TheLatest_Designad. 

J^'lmprovedSteamGaGe  conceded  to  be 
IjEiMEN&INEINDiarOR  '^"'^ 

Electrr  ai,  Accumulator  and  Lighting  Co.,  Detroit,  Mien.,  Dec' 20  1888 
ROSBY  STEAM  GAGE  AND  VALVE  CO.,  Boston,  Mass. 

Gentlemen: — I  have  carefully  tried  the  Indicator  you  sent  me,  on  trial,  with  others,  and  am 
leased  to  say  it  stands  the  test  splendidly.   1  accept  the  Indicator  on  the  terms  you  offer. 

Yours  truly.         MARTIN  MOORE,  Chief  Engineer. 
In  a  letter  from  this  Company,  dated  April  fi,  1889,  occurs  the  following  :  "  The  Indicator  I 
ought  of  you  is  in  constant  use  and  ^ivins  perfect  satisfaction." 

These  Instruments  are  Manufactured  only  by  the 

CROSBY  STEAM  GAGE  &  VALVE  CO.,  93  Oliver  St.,  Boston,  Mass: 

NEW  YORK.  LONDON.  HAMBURG. 

Vulcaiiized  Fibre  Valves. 

For  Air,  C  rciilatiiig,  Feed  &  Bilge  Pumps 

Far  Superior  to  India  Rubber  or  any  other  ma- 
terial, at  one-half  the  cost. 


VULCANIZED  FIBRE  CO., 

New  York  Office.  14  Dey  St.,     Wilmington,  Del 


HORT  LECTURES  TO  ELECTRICAL  ARTI- 
SANS. Being  a  course  of  experimental  lectures 
delivered  to  a  practical  audience.  By  J.  A. 
Fleming,  M.A.,  D.Sc,  (London).  Crown  octavo, 
cloth.  Price  $1.50.  208  pages  with  73  illustra- 
tions. 


March  26,  1890. 
j!^  BALED  PROPOSALS  will  be  received 
O  at  the  office  of  the  Supervising  Archi- 
lect,  Treasury  Department,  Washington, 
C.,  until  2  o'clock  p.  M  ,  on  the  25th  day 
if  April,  1890,  for  all  the  labor  and 
□aterials  required  for  the  erection  and 
!ompletion  of  the  U.  S.  Post  Office  build- 
ag  at 

POKTSMOCTH,  OHIO. 

sxcept  heating  apparatus)  including  ap- 
proaches, in  strict  accordance  with  the 
ra wings  and  specification,  copies  of  which 
aay  be  had  on  application  at  this  office  or 
he  office  of  the  Superintendent. 

Each  bid  must  be  accompanied  by  a  cer- 
ified  cheek  for  $500.00. 

The  Department  will  reject  all  bids  re- 
ieived  after  the  time  fixed  for  opening  the 
ame;  also  bids  whicl)  do  not  comply 
trictly  with  all  the  requirements  of  this 
nvitation. 

James  H.  Windrim, 

Siq^ervisiiig  Architect. 


March  22,  1890. 
:>EALED  PROPOSALS  will  be  received 
_)  at  the  office  of  the  Supervising  Archi- 
ect.  Treasury  Department,  Washington, 
).  C.,  until  2  o'clock  p.  M.  on  the  22d  day 
(f  April,  1890,  for  all  the  labor  and  mate- 
ials  required  in  the  erection  and  com- 
)letion  of  the  U.  S.  Court  House  and 
.^ost  Office  building  at 

ASHeviLLE,  N.  C. 

approaches  and  heating  apparatus  not 
ncluded)  in  accordance  with  the  draw- 
ngs  and  specification,  copies  of  which 
nay  be  had  on  application  at  this  office 
)r  the  office  of  the  Superintendent. 

Each  bid  must  be  accompanied  by  a 
lertified  check  for|500.00. 

The  Department  will  reject  all  bids  re- 
;eived  after  the  time  fixed  for  opening  the 
lame ;  also  bids  which  do  not  comply 
itrictly  with  all  the  requirements  of  this 
nvitation. 

James  H.  Windrim, 

Supervising  Architect. 


SPON'S  TABLES  AND  MEMORANDA  FOR  EN- 
GINEERS. Selected  and  arransred  by  J.T.Hurst, 
C.  E.,  Mem.  of  the  Society  of  Engineers.  64mo, 
roan,  frilt  edges,  third  edition,  revised  and  im- 
proved.   Vest-pocket  size  S0.40. 

SHIPBUILDING.— The  Power  and  Speed  of  Steam 
Vessels  calculated  by  Rules  adapted  for  Vessels 
of  all  types.  By  William  Bury,  M.  I.  M.  E.,  Con- 
sulting Marine  Engineer,  with  diagrams,  small 
4to,  sewn  81.4( 


DORETHY   &    WADS  WORTH, 

36T  West  St.,  New  York. 
1  BOILER  TUBE  STOPPERS. 


Patented  Apr.  10,  1877.  No.  189,429. 

Sliip  and  Smith  Work.' 


Mechanical. 

Marine. 

Electrical. 

Mining. 

Hydraulic. 

Heating. 

Sanitary. 

Military. 


Naval 
Constructors 
Architects. 
Builders. 
Mechanics. 
Assayers. 
Chemists. 
Scientists. 
Students. 


Size  Ifx^xlJ 
in.  Complete 
pocket  book. 

All  practi- 
cal problems 
solved  at 
sight. 

Mallefl  on  re- 
ceipt of  75  cts. 


E,  0.  SMITH,  No.  1  Broadway,  N.r. 


BARNARD'S  SEPARATOR. 


For  Separating  and  Removing  Entrained  Water 
from  Live  Steam  ;  Condense  Water  and  Oil, 
Dirt,  etc.,  from  Exhaust  Steam.  Special  Device 
for  Surface  Condensers.  Send  for  Circular  and 
Prices. 

GEORGE  A.  BARNARP, 

IS  Cortlaiidt  Street,   NEW  YORK. 


l"  Useful  Hints  on  Steam," 

By  E.  E.  ROBERTS. 

Second  Edition.   A  Book  of  9fi  pages.  Illustrated. 
Full  of  information.    Mailed  upon  receipt  of 

20  CENTS. 

NO  POSTAGE  STAMPS  RECEIVED. 
Address,  W.  BLITZ, 

107  Liberty  St.,  N.  Y. 


Balanced 

STEAM 
TRAP 


T^' CURTIS 

MANUFACTURED  BY 

THE  CURTIS  REGULATOR  CO., 
Beverly  St.,  Bostoti,  Mass. 

Has  balanced  Valve,  therefore  works  equally  well  under 
HIGH  or  LOW  pressure  ;  discharges  full  area  of  pipe  ; 
has  hard  composition  float,  vented  to  the  atmosphere, 
and  is  warranted  not  to  collapse  or  fill. 

GENERAL  AGENCIES  : 

Now  Vork,  10!)  Liberty  St. 

Pliiladelpliia,  2,0;i5  North  Front  St. 

ITIinneapoliH,  210  South  Third  St. 
Cliicago,  218  Lake  St. 


The  Original  Unvulcanlzed  Packing 

C ALLED  THE  STANDARD  «^flch  an  other  af"  compared 

Accept  no  packing  as  JENKINS'  PACIUNG  unlefs 
stamped  with  our  "  Trade  Mark." 

(  71  ,IoHN  Street,  N.  Y. 
Tr¥17T¥Q!    UDn^J     '   105  Milk  Strket,  Boston. 
Jjull  Ji.ll\ij    DuUlJi  'j  31  North  Fifth  St.,  Phila. 

(_  iil  Dearborn  St.,  Chicago. 


-^VALLEY  PUMP^CO,,  Easthampton,  Mass.^ 


DUPLEXSTEAPUMMP. 

FOR  ALL  DUTIES, 

Simple,  Durable  and  Efficient. 

Send  lor  1890  <:alaJ«»u<  . 

HALL  SIEANI  PUMP  CO.,  91  Liberty  St., 

CHICAGO,  PITTSBURGH  AND  ST.  LOUIS. 


mmm 


11 3  Federal  St.. 
BOSTON, 


IMPROVED 

\  PUMPING 


The  new  Handy  Binder  makes  a  per- 
fect book  of  one  or  twenty-six  issues  of  The 
Engineer  Papers  bound  without  mutila- 
tion. Pages  open  flat.  In  flexible  board 
sides,  per  express  only,  50c. 

ROBERT  P.  WATSON  &  SON, 

150  Nassau  Street,  N,  T. 


SIX  CENTS  will  buy  a  Hack  Saw  Blade 
which  will  cut  iron  all  day  without  sharpen- 
ing', and  on  many  kinds  of  work  will  do  as  much 
as  81  worth  of  flies.  Twelve  cents  will  buy  a  butch- 
er's saw  blade  which  will  cut  bone  four  weeks 
without  filinf?.  Both  kinds  are  tempered  by  a  se- 
cret process  which  enables  them  to  do  five  times 
as  much  work  as  any  others  in  use.  All  saws 
marked  with  a  star  and  bearinjj  our  name  are 
fully  warranted  wherever  bought.  For  sale  by 
all  hardware  and  supply  dealers  in  this  country 
and  Europe. 

MILLERS  FALLS  COMPANY, 

93  Reade  St.,  New  York. 


R 


ELIANCE  HYDRAULIC  JACKS. 

SOLID  DRAWN  WELDLESS  STEEL  TUBES. 

ORIGINAL  DEAD-STROKE  POWER  HAMMERS. 
ci»  IS.  justice:  ea  co. 

No.  14  North  Fifth  Street, 


PHILADELPHIA,  PA. 


Power  Tests  Made 

To  determine  the  horse-power  used  from  any  line  of  shafting,  or  through  belts  of 
given  dimensions.    Also  engines  and  boilers  tested  for  ])0\ver  and  evaporation. 

E.xpenses  of  running  any  given  plant  accurately  estimated,  and  faults  located. 
En"^ine8  and  Boilers  and  an  Wam  Machinery,  for  all  purposes,  contracted 

for  and  erected.  „ 

SBJ       If  AlVI    /^l    ICt      27     ROSE  STREET, 
„    H-    VAN    CLICF,  NEW  YORK. 

0' 


''THE  GREASER. 

EC0N03IY  of  lubricant, 
— 1     *    *      SLMPLICITY  of  construction, 

DURABILITY,  and,  above  aU, 
RELIABILITY  in  action,  and 
its  characteristic  points. 

NOTHING  AUTOMATIC  ABOUT  IT. 

The  hand  on  cup  prac- 
ticallv  "feels"  the  pin. 

Castor  or  lard  oil,  grease  or  talloiT 
plain,  or  a  mixture  of  any  or  all  can 
be  used  while  nnder  full  steam. 

O'CONNELL  k  CAHILL, 

PATENTEES, 

Manistee,  Mich. 


TENTH    YEAR    OF  PUBLICATION 


•tllE  ENGINEER. 


ill 


WM.   BERKEFELD'S   FOSSIL,   MEAL  COMPOSITION. 

|Each  Han  marked  with  trade  marR,  thuffw 
Bewark  ok  Imitations,  Order  ilirect 
from  the  Hole  proprietors  in  the 
United  suites, 

THE  FOSSIL  MEAL  COMPANY. 
August  Giese,       -       Proprietor.  W. 
2  Cedar  St..    New  York. 

Or  from  our  authorized  affeuts. 


DIXON'S 


DIXON'S 


Silica  Graphite  Paint,    Graphite  Pipe  JointGrease 

Unaffected  by  heat  or  cold,  dani|iness,  salt  air,  rust  or  Kor  Steiim  or  Oas  Pliies.  Holts,  Screw,  Ktc.    Makes  a 

even  at'lds.   I'or  smoke  stacks,  boiler  fronts  or  metal  Perfect  Joint  that  cm  be  opened  with  case  In  three 

work  this  Is  far  superior  to  anything  made.    It  wlU  years  or  thirty  years. 

last  I"  to  15  years  on  a  tin  ror>f.  ^  „  , 

.lOS.  DlXON  {-HICIULK  CO.,  .Tersey  Cltv,  N.  .T.  .l'><?.  TITXON'  rillTIRI.K  CO.,  Jersey  City,  V.  J. 


LE  COUNT'S  NEW  EXPANDING  MANDREL. 


(Patented  December  2."),  1877.) 


If  You  will  Try  this  Tool  You  will  not 
Reg^ret  the  Expense. 


AMATEUR'S  SIZE. 

Taking  anything  from  ^  to  1  inch  inclusive,  price  


.S6  00 


MACHINIST'S  SIZE. 


No.  1   i^tol    In.,  price  $10  00 

No.  2   1    to  1)4  in.,  price   14  00 

No.  3  \%to2    in.,  price   18  00 

No.  4  (with  screws)  2    to  3    in.,  price   32  0  0 

No.  5   "         "   3    to  4    in.,  price   44  00 


0.  W.  LE  COUNT,  South  Norwalk,  Conn. 


INDICATOR  PRACTICE  AND  STEAM  ENGINE 
ECONOMY,  with  plain  directions  for  attaching 
the  indicator,  taking  diagrams  computing  horse 
power,  drawing  the  theoretical  curve,  calculat- 
ing steam  consumption,  determining  economy, 
locating  derangements,  etc.,  also  tables  required 
In  making  the  computations,  by  Frank  F. 
Hemenway.   Price  $2.00 


SLIDE  VALVE.— The  Slide  Valve  praotically  con- 
sidered, by  N.  P.  Burgh,  Engineer,  containing 
illustrations,  and  121  pages  of  letteroress.  Crown 
3vo,  cloth  82.00 

MECHANICAL  DRAWING.— Prepared  for  the  use 
of  the  Students  of  the  Massachusetts  Institute 
of  Technology,  by  Prof.  Linus  Faunce  $l.tO 


Just 


FOR  1890, 


Issued, 


THE  RAILROAD,  TELEGRAPH  &  STEAMSHIP  BUILDERS'  DIRECTORY. 

A  United  ,States  Business  Directory  containing  the  names  of  manufacturers  and  dealers, 
covering   all   articles,  devices    and  materials   used  in  the  con.struction  and   operation  of 

Railroad,  Telegraph,  Steamship,  Heat  and  Power,  Electric  Light 
Co.s'  etc.,  including  dealers  in  Lumber,  Iron  and  Steel.  Locomotive  and 
Car  Builders,  Railroad,  Bridge  and  other  Contractors;  Electric  Light, 
Telegraph  and  Telephone  Co.'s;  Ship  Builders  and  Materials. 

Including  a  list  of  every  Railroad  in  the  United  States,  Canada  and  Mexico,  giving 
length  in  miles.  Rolling  Stock  and  Officials  in  charge  of  ordering  and  Purchasing 

Supplies;  together  with  valuable  tables  useful  in  Railroad  Construction. 

Price,  '  $2,50. 


%GINEER  AND  MACHINISTS'  POCKET-BOOK, 
Containing  Mensuration  of  Surfaces  and  Solids, 
Strength  of  Materials,  Water  Wheels,  Hydrau- 
lics, Pneumatics,  etc..  Steam  and  the  Steam 
Engine,  Combustion,  Water,  Fuel,  Tables  of  the 
Weight  of  Metals,  Pipes,  etc.,  by  Charles  H. 
Haswell,  12mo,  roan  tuck,  new  edition,  enlarged. 
 4.00 


A  CATECHISM  OF  THE  STEAM  ENGINE  in  its 
various  applications  in  the  Arts,  to  which  is  now 
added  a  chapter  on  air  and  gas  engines,  and 
another  devoted  to  uselul  rules,  taoles,  and 
memoranda.  By  John  Bourne,  C.  E.  New  edi 
tion,  much  enlarged  anil  mostly  re-written. 
Illustrated  with  212  woodcuts,  for  the  most  part 
new  in  this  edition.    12mo,  cloth,  D.  A  $2.(K) 


EVERYTHING  FOR  THE  ENGINE  ROOM. 

We  are  ■iiaiiiira<'tiiri'rii  ttt  and  dealerH  In  KiicIiii-itk'  ^|>i-<-lallleit,  and  ran 
supply  all  ^oodN  iKM-dfd  in  anen:;iiie  room.  I'l  pi- Tooln  of  all  kind*,  I'acklii;; 
ol'  all  klndn,  ■(<'<  ordlii*;  (>aii;4i-n,  Sd-ani  <>aii;;i-M,  liaik  Hri-nn  ii  ri-  \  alvin,  lll^flt 
and  I.ou'  Water  A  larniH,  <»rate  llarn,(;r<'a>ir  Cii  p>i,a  nd  o  ti  r  npo  lal  Kl.l.'n  I  .>  ATOIt  , 
\viil<'li  ivlll  ponllively  pri-vi-nt  uri-anc  from  fiiliTlni:  a  lioll<-r.  All  ^ood. 
»  a rra iited ,  and  prln-n  \tt\v  lor  nlandard  |;f>od<i. 

^HINE  ft  ROBERTSON,  45  CDrllandl  SI.,  N.  Y. 


BROOK   6l  CO., 


MANUFACTURERS'  AGENTS  FOR 


LEATHER  BELTING, 


Sole  Ai?<Mits  Tor  Ph(i-nix  (hiiii  (  on-  and  H<  iiii)  rackin^B, 
Sole  Manufacturerg  of  ACME  PISTON  PACKING. 

New  York  City. 


No.  47  Murray  Street, 


rubbp:r 


COMI'.ANV. 

WRITE  FOR  CATALOOUE 


THEAWlUfACTURE5ANDPR0DUCT5 
OF  THE  UNITED  5TATE5. 

comprises  Every  Article  .iQade  in  this 
Count p/ -indexed  and  Qassified-and 

under  each  article  the  names  and  addresses 

THE  BEST  MANUFACTURERS. 

(pmplete  inOne Royal  OdavoVol.ofoverlOOOpp. 
rnce  inCoth.iiS.  in  Leather,$7. 

INDISPENSABLE 

To  Buyers  of  Articles  mall  lines  and 
Invaluable  as  a  statistical  work. 

•  Orders  received  at  office  of  this  Paper  • 


WORKSHOP  RECEIPTS,  for  the  use  of  Manu- 
facturer.s.  Mechanics  and  Scientific  Amateurs. 
First,  second,  third  and  fourth  series,  each  con- 
talninof  about  4.50  pafres,  with  illustrations, 
crown  octavo,  cloth.    Price,  82.00  each. 


.Marr  li  20,  l'"!**;. 
QEALKD  I'liOPO.SALS  will  ho  received 

0  at  the  office  of  the  .Supervinin(j  Arch- 
itect, Treasury  Department,  Wa.shington, 
I).  C,  until  2  o'clock  v.  .M.  on  the  S.'ith  day 
of  April,  18!t0,  for  all  the  labor  and  mate- 
rials reipiired  for  certain  ini.sceilaneoua 
repairs,  and  to  erect  and  com[jlete  an  Oh- 

rvatory  on  the  roof  of  the  Li.  S.  CuBtom 

1  louse  huilding  at 

NEW  OKLKANS,  LA., 
I  in  accordance  with  the  drawings  and  spec- 
ification, copie.s  of  which  maybe  ha(f  on 
application  at  this  office  or  "the  office  of 
the  Su])erintendent. 

Each  bid  must  be  accompanied  bv  a 
certified  check  for  |200.fX). 

The  Department  w  ill  reject  all  bids  re- 
ceived after  the  tinieli.xed  for  opening  the 
same;  al.so  bids  which  do  not  comply 
strictly  with  all  the  requirementa  of  this 
invitation. 

James  H.  Windrim, 

Sujiervisirig  Arch ttect. 

A  TREATISE  ON  THE  USE  OF  BELTING  FOR 
THE  TR.ANS:MISSI0.\  of  POWER,  with  numer- 
ous  ilhistratioiis  of  actual  nicth<Kis  of  arran^^ioi; 
main  drivin'-  and  quarter  twist  belts,  and  of  belt 
fastenings.  Examples  and  rules  in  ^eat  number 
for  exhibitintr  and  calculating  the  size  and  driv- 
ing- power  of  bolts.  Bv  John  H.  Cooper.  M.E.$3.50 


SUBSCRIPTION  BLANK. 

Messrs.  EGBERT  P.  WATSON  &  SON,  150  Nassau  St.,  N.  Y. 

Enclosed  please  find  |2.00.  Please  send  to  my  address  The  EInoin-eek  for  one  year 
from  

Sign  Name  and  Address  very  plainly  and  always  give  your  house  number  urhere 
possible. 


ENGINEER'S  LOG  BOOK  Manual  of  Screw  Cutting. 


TO  GO  IN  BREAST  POCKET.-fea 

Being'  a  record  of  daily  riiiiN  Tor  one 
year,  ruled  for  all  teuiperatiircM,  preMM- 
ures,  re volutioiiH,  piaitoit  npeed,  trr- 
mInalM,  liot  well  leinperatureM,  fuel 
burned,  a«>ltes  and  \va«teft,  oil  ueied, 
defcct»t,  ropairN,  and  reniarkii. 

Price,  One  Dollar  by  Mail. 

E&BEET  P.  WATSON  &  SON,  N.  Y. 


By  D.  E.  MacCARTHY. 

Containing  full  information  for  the  practical 
man,  comprised  in  simple  rules  by  which  any  man 
can  cut  any  thread  or  fractional  thread,  on  any 
engine  lathe  that  has  a  full  set  of  g^ears.  Price  Sb 
cents.— mailed  free. 

E.  P.  WATSON  A  SON  1.50  Nassau  St.,  New  YorV. 

THE  coMPijrri;  practical  machinist,  em- 

bracing  Lathe  Work,  Vice  Work,  Dnlljtand  Drill- 
ing, Taps  and  Dies,  Hardening  and  Tempermg, 
the  Making  and  I'se  of  Tools,  etc..  etc.,  by  Joehua 
Rose.  Illustrated  by  130  engravings,  crown  8vo, 
cloth  


FOCflRTY'S  PATENI 

BALANCED  STEAM  TRAP. 


The  important  feature  of  this  trap  is  that  it  has  bal- 
anced valves,  so  that  they  will  operate  with  any  pressure, 
no  matter  how  heavy  or  light.  These  valves -jive  a  full, 
clear  opening,  and  can  be  made  of  any  size  desired,  pas- 
sing a  large  or  small  amount  of  water.  Another  feature 
of  this  trap  is  that  it  is  not  intermittent  in  its  action;  the 
How  of  condensed  steam  (water)  is  constant,  no  matter 
what  the  quantity  may  be.  But  little  power  is  required 
to  open  and  close  the  valves,  as  they  are  balanced.  The 
trap  is  practically  self-adjusting  and  automatic.  The 
valves  and  valve-seati  are  of  brass,  as  also  the  lloat,  which 
is  a  solid  drawn  brass  tube  very  carefully  made  and  tested. 
These  traps  are  largely  used  for  draining  coils  and  heating 
surface  in  sugar  evaporators,  for  kettles  in  breweries,  con- 
densed milk  factories,  for  steam  heating  apparatus  of  all 
kinds— in  fact,  all  places  where  it  is  necessary  to  carry  off 
condensed  water. 

For  further  particulars,  price  list,  etc.,  address 

JAMES  H.  FO&ARTY,  97  Liberty  St..  N.Y. 


ENUINEKKING  DRAWING.— An  Elementary 
Treatise  on  Orthographic  Projection,  being  a 
new  method  of  Teaching  the  Science  of  Mechani- 
cal and  Engineering  Drawing,  intended  for  the 
instruction  of  Engineers.  .-Vrchitects,  Builders, 
Smiths,  Masons,  and  Bricklayers,  and  for  the 
use  of  Schools,  icitli  numerous  illustrations  (n\ 
wood  and  steel.  By  William  Binns,  Associate 
Institute  Civil  Engineers,  late  Master  of  the 
Mechanical  Drawing  Class  at  the  Dei)artraentof 
Scienceand  Art,  and  at  the  School  ol  .Mines,  for- 
merly Professor  of  Applied  .Mechanics  at  the 
College  for  Civil  Engineers,  etc.  Eleventh  edi- 
tion, bvo,  cloth  $2.50 

MARINE  ENGINEERING.— Seventh  edition:  en- 
larged. The  Designing,  Construction,  and  Work-  I 
ing  of  Marine  Machinery.    By  A.  E.  Seaton,  M. 
Inst.  Nav.  Arch.,  M.  Inst.  Mech.  Eng.,  Lecturer 
on  Marine  Engineering,  Royal  Naval  College, 
Greenwich.    With  tables  and  illustrations  re- 
duced from  Working  drawings.    General  Con- 
tents:  I.  Principles  of  JIarine  Propulsion.    II.  ; 
Principles  of  Stoam  Engineering.   III.  Details 
of  Marine  Engines.    IV.  Propellers.    V.  Boilers.  ' 
VI.  Miscellaneous.    By  far  the  best  Manual  in 
existence;   gives  a  complete  account  of  the  \ 
methotis  of  solving,   witii  the  utmost  possible 
economy,  the  problems  before  the  marine  en- 
gineer.  Express  oniy  $6.00 

ENGINEERS'  HAND-BOOK.- Reed's  Engineer's 
Hand-Book  to  the  Local  Btiard  Examinations, 
revised  by  W.  H.  Thorn.  Ilth  edition,  revised 
and  enlarged,  with  2ti0  diagrams  and  36  large 
plates.    Crown,  8vo,  cloth  $4.50 


MECHANICS.— The  Essi-ntial  Elementeof  Practi- 
cal Mechanics,  ba.sed  on  the  principle  of  work, 
designed  for  Enguieermg  Students.  By  Oliver 
Byrne,  fi)rinerly  Profes-sor  of  Mathematics,  Col- 
lege for  Civil  Engineers.  Fourth  edition,  illuMtrxxt- 
ed  by    numerous    tcood   enffracings,   yxjst  8ti., 

cloth  $2  00 

Contents. — Cbap  1.  How  work  is  measured  by  a 
unit,  both  with  and  without  reference  to  a  unit 
of  time.  Chap.  8.  The  work  of  living  a^nts.  the 
influence  of  friction,  and  intruduces  one  of  the 
most  beautiful  laws  of  motion.  Chap.  3.  The 
principles  expounded  in  the  first  and  second 
chapters  are  applied  to  the  motion  of  bodies. 
Chap.  4.  The  transmi.s.sion  of  work  by  simple 
mac  nines.   Chap.  5.    Useful  propositions. 

STEAM  ENGINE.— The  Cadet  Engineer,  or  Steam 
for  the  Student,  by  John  H.  Long,  Chief  Engi- 
necr,  C  S.  Navy,  and  R.  H.  Buel,  Assistant  En- 
gineer, U.  S.  Navy,  cu<j,  Svo,  cloth  S-.Si 
Contents. — The  advantages  and  ;  _-e» 
of  various  kinds  i>f  Engines:  des«  i  ^n. 
tages,  and  disadvanta.-i-.-  .  f  ■.  .i  of 
Boilers:  appendages  t. 
Paddle  Wheel,  the  Scr. 

of  C<xil,  Erection  of  Ei.-  ~  .  -n,o 

of  Stoam,  Cut-olTs,  the  1  i.  i  •  r,  li.e  slide 
Valve,  Balanced  Valves,  Saturation  of  Water  in 
Marine  Boiless.  Scale.aiid  the  means  of  Prevent- 
ing its  Formation:  Condeii!<;rs  and  Feed-Water 
HeaUTS.  Keiati^n  of  I'ower  uir  Fueli  and  .Speed 
in  .Steam  Navii.'.ition,  Management  of  EiiglDes 
and  R)ilers  at  Sea,  Overhauling  the  Engines  and 
Boilers  in  Port,  etc. 
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STEAM  USING.— Steam  Using,  or  Steam  Engine 
Practice,  by  Chas.  A .  Smith,  C.  E.,  8vo,  cloth. 

  $3.00 

Contents. — On  tlie  Nature  of  Heat  and  the  Prop- 
erties of  Steam  ;  Valve  Gear  ;  The  Quantity  of 
Steam  which  might  be  used  and  which  is  used  ; 
The  Indicator  and  Indicator  Diagram  ;  The  ex- 
periments of  Hirn  and  Hallauer  ;  Steam  Heat- 

A  MANUAL  OF  STEAM  BOILERS— Their  design, 
construction  and  operation;  for  technical 
schools  and  engineers.  Illustrated.  693  pp. 
By  R.  H.  Thurston,  M.  A.  Doc.  Eng.,  etc.,  etc. 
New  York  $6.00 


PUMP  MAKING.— A  Practical  Hand  Book  on 
Pump  Construction,  by  Philip  R.  Bjorling,  p/aies, 

crown  8vo,  cloth   $1.50 

Contents. — Principle  of  the  Action  of  a  Pump  ; 
Classification  of  Pumps  ;  Description  of  various 
classes  of  Pumps  ;  Remarks  on  Designing 
Pumps  ;  Materials  Pumps  should  be  made  of  for 
different  kinds  of  Liquids;  Description  of  vari; 
ous  classes  of  Pump-valves;  Materials  Pump- 
valves  should  be  made  of  for  different  kinds  of 
Liquids ;  Various  Classes  of  Pump-buckets 
On  designing  Pump-buckets  ;  Various  classes  of 
Pump-pistons  ;  Cup-leathers  ;  Air-vessels;  Rules 
and  Formulas,  etc.,  etc. 


CONTINENTAL  IRON  WORKS 


SOLE  MAKUFACTURERS  OF 


CORRUGATED  BOILER  FLUES 

Under  their  own  patents  and  those  of  SAMSON  FOX,  of  Leeds,  England. 
made:  in  SIZKS  FKOITISS  ins.  TO  60  ins.  DIAMETER, 
witli  Flanged  or  Plain  Kndi«. 

I^^Take  Ferry  from  10th  or  23d  Sts.,  N.  Y.,  to  Greenpoint.^a 
Thos.  F.  Rowland,  Pres.,  W arrkn  E.  Hill,    I  ,ri„„  Pr-oc 

Thos.  F.  Rowland,  Jr.,  Treas.  Chas.  H.  Corbett,  j 


THE!  LANE  &  BODLE7  CO., 

ticCiit 


From  heavy  patterns  and  of  unexcelled 

workmanship. 

Steel  Boilers,  Feed  Water  Heaters, 
Shafting,  Pulleys  and  Gearing. 

THE  LANE  I  BODLEY  CO., 

267  to  215  Water  St., 

CINCINNATI,  O. 


AMERICAN  POP  SAFETY-VALVE. 

The  only  Automatic,  Adjusting,  Safety  Yalve  ever  produced. 

FOR  LOCOMOTIVES,  STATIONARY,  MARINE  AND 
PORTABLE  BOILERS. 

It  does  not  infringe  on  tlic  patents  of  any  valve  made. 

We  guarantee  all  parties  buying  or  using  them  protection 
against  all  »iiit8. 

Accepted  for  application  to  all  marine  boilers  by  the  Board  of  Super- 
vising Inspectors  of  Steam  Vessels,  and  approved  by  the  Secretary  of 
the  Treasury  at  'Washington,  D.  C,  January,  1885. 

Approved,  and  its  adoption  recommended  on  U.  S.  Naval  Steam- 
ships, April  1,  1S>S5,  by  U.  S.  Naval  Hoard  of  Kxamlners. 

AMERICAN  STEAM  GAUGE  CO., 

36  Cbardoii  Street,  Boston,  Mass. 


Send  for  Price  List. 


AUTOMATIC  ENGINES, 

Return  Fine, 
Portable  &  Upright  Boilers 
1 ,  3  and  6  h.  p. 

Send  for  photo  and  price  list. 
F.  J.  CURTIS, 

Spencerport,  N.lf. 


SHIPBUILDING.— The  Power  and  Speed  of  Steam 
Vessels  calculated  by  Rules  adapted  rfor  Vessels 
of  all  types.  By  William  Bury,  M.I.M.E.,  Con- 
sulting Marine  Engineer,  with  diagrams,  small 
4to,  sewn     $1.40 


Key-Seating  Machines 
and  20  in.  Drills 

A  SPECIA1.TY. 
SEND   FOR    LIST  OF 

New  aM  Second-Hani 

Latlies,  Planers,  Drills, 

or  anything  in  Hachinista 
Tools  or  Supplies. 

W.  p.  DAVIS, 

Rooliester,  N.  Y. 

Works  at  North  Bloomfield. 


NEWPORT  NEWS  SHIP  BOILDING  OR!  DOCK  CO., 

(ON  HAMPTON  ROADS.) 

Equipped  witb  a  Simpson's  Basin  Dry  Dock,  capable  of  docking  a  Teasel  600 
feet  long,  drawing  25  feet  of  water,  at  any  stage  of  the  tide. 
Repairs  made  promptly  and  at  reasonable  rates. 

SHIP  AND    ENGINE  BUILDERS. 

For  estimates  and  further  particulars,  address 
C.  B.  ORCUTT,  Pres't,  No.  l  Broadway,  New  York. 


NATIONAL  FILTER. 

Guaranteed  to  remove  hardness  from  water  FOR  BOILER  USE. 

For  Domestic  and  Mechanical  purposes. 
Tjarge    SizRS   for    Mills    and.   \Vater  ^Voi-ka. 
NATIONAL  WATER  PUEIFYINQ  CO., 

Address  for  Pamphlet.  145  Broadway  and  86  Liberty  St.,  N.  Y.  City. 


B.  K.  CRAMP  &  GO, 

SOLE  MANUFACTURERS  OF 

AMERICAN 

MANGANESE  BRONZE, 


TR.ADt  MARK 


MANGANESE  BSONZE  FKOFELLEK  WHEELS 
 A  Specialty.  

TO  OWHEES  OF  STEAM  YACHTS. 

We  particularly  call  your  attention  to  advantages 
derived  from  the  use  of  these  Wheels  for  Steam  Yachts, 
and  would  recommend  as  a  means  of  obtaining  "maxi- 
mum speed  at  minimum  e^spense  "  that  you  adopt  » 
Manganese  Wheel. 

CORRESPONDENCE  SOLICITED. 


THIS   PAPER   CIRCULATES    ALL    OVER  THE    UNITED  STATES. 


New  Series,  1883,  1888.    Vol.  XIX.  |Mo.  9 
Tenth  Year  of  Publication. 

STEAM   ENGINEERING,  APPLIED 


-  8in(;le  Copies,  8  Ckm-b. 
April  26,  1890. 

MECHANICS,  AND   THE  ALLIED  ARTS. 


BUFFALO  FORGE  COMPANY'S  IMPROVED 
DESIGN  STEAM-FANS. 

The  engraving-  shows  a  new  desig-n  of  di- 
rect attaclied  engine  just  perfected  and  em- 
ployed in  connection  with  the  Buffalo  Steam 
Fans,  the  latest  pattern  of  which  is  also 
shown.  Direct  attached  engines  all'ord  su- 
perior advantag-es  in  fan  propulsion,  there 
bein^  no  slipping-  or  wearing  of  belts,  and 
the  rate  of  speed  being-  easily  increased  or 
diminished  as  occasion  requires.  Perfect  con- 
trol of  the  fan  as  to  starting-  and  stopping- 
instantly  is  had,  and  where  economy  of  space 
is  an  object,  as  but  little  in  excess  of  the  fan 
itself  is  required,  much  less  than  that  used 
with  belts.  In  some  makes  of  fans 
with  direct  attached  engines  the  en- 
g-ine  has  been  constructed  with  no 
space  between  it  and  the  blower, 
but  where  perfectly  noiseless  action 
is  imperative  there  should  be  some 
space  left.  This  eng-ine  is  for  either 
hig-h  or  low  pressure  steam,  having- 
balanced  valves,  and  runs  with  the 
least  possible  friction.  It  is  made  in 
sizes  from  2  to  50  horse-power.  By 
reference  to  the  eng-raving  it  will  be 
noted  that  while  doing-  its  work  the 
eng-ine  acts  as  a  brace  to  the  blower, 
the  base  of  which  is  made  of  the  best 
angle  steel.  The  amount  of  bearing- 
surface  also  deserves  attention, being- 
one  of  the  eng-ine's  strong-  points, 
considering-  its  compact  desig-n.  In 
a  160-inch  fan  the  shaft  is  3i  inches 
in  diameter,  and  the  bearing-s  are  15f 
inches  long-.  In  order  to  be  a  com- 
plete success,  a  direct  acting-  fan 
eng-ine  must  run  at  hig-h  speed  con- 
tinuously, without  the  engineer's  at- 
tention at  any  regular  time,  and 
this  is  fully  secured  in  this  pro- 
duction. The  manufacturers,  the 
Buffalo  Forge  Co.,  Buffalo,  N.  Y., 
will  send  catalogues  and  answer  all 
inquiries  on  application. 



There  is  no  department  of  en- 
gineering which  the  layman  hesi- 
tates to  enter,  and  he  apparently 
thinks  that  all  an  able  man  like 
himself  needs  to  do  to  show  the  pro- 
fessional how  things  should  be  done, 
is  to  simply  apply  his  mind  to  it. 
Training  and  experience  count  for 
nothing  with  him.  Where  the  ex- 
pense of  these  engineering  enterprises  is  borne 
by  himself,  no  one  seriously  objects;  but  when 
others  sulfer  there  is  apt  to  be  some  com- 
plaining by  the  victims.  In  either  case  some- 
body learns  a  lesson,  however,  and  we 
suppose  that,  when  enough  of  these  les- 
sons have  been  learned,  the  accumulated 
wisdom  resulting  from  them  will  force  the 
amateur  engineer  to  take  a  somewhat  less 
prominent  part  in  the  progress  of  the  world. 
— American  Machinist. 

Our  contemporary  has  a  sanguine  tem- 
perament. 

 •  ♦  «  

Marine  engineers  in  some  English  ships 
receive  $67.48  per  month,  and  find  tlieir  own 
victuals.  This  is  for  chief  engineers.  Do 
the  owners  charge  freight  on  the  engineer's 
provisions  ?  Probably. 


There  appears  to  be  a  reasonable  pros- 
pect that  the  action  of  the  present  Congress 
may  provide  a  .remedy  for  the  se»-ious  de- 
fects of  tlie  present  judicial  machinery  for 
disposing  of  patent  causes.  As  the  matter 
now  stands,  inventors  and  other  litigants  in 
such  cases  are  put  to  great  expense,  and 
obliged  to  suffer  great  injustice  by  reason 
partly  of  the  length  of  time  involved  in  the 
adjudication  of  patent  cases  in  the  United 
States  Courts,  because  of  the  great  amount 
of  business  of  this  character  before  them, 
and  partly  because  of  the  faults  of  existing 
practice  in  respect  of  appeals  to  the  United 
States  Supreme  Court.    The  burden  thrown  , 


An  ounce  of  fact  is  woi'th  a  pound  of 
theory. 


upon  the  court  of  last  appeal  has  grown  to 
such  magnitude  as  to  have  become  intolera- 
ble, and  a  reform  is  imperatively  called  for. 
The  necessity  for  this  reform  was  pointed  out 
and  strongly  urged  by  the  President  in  a  re- 
cent message  to  Congress,  wherein  he  em- 
bodied a  recommendation  for  the  establish- 
ment of  an  Intermediate  Court  of  Appeals 
for  the  trial  of  patent  cases;  and,  from  pres- 
ent indications,  the  President's  recommenda- 
tion may  have  paved  the  way  for  this  much- 
needed  reform.— cTottr.  Franklin  Inst. 

An  esteemed  subscriber  requests  us  to  pub- 
lish an  engraving  of  the  engines  of  the  '  Ply- 
mouth,' new  steamer  of  the  Old  Colony  S. 
B.  Co.  We  would  be  very  glad  to  do  so, 
but  we  cannot  make  American  engine  build- 
ers see  that  it  is  for  their  interest  to  have 
engravings  of  their  machines  published,  and 
they  unanimously  refuse  when  drawings  or 
photographs  are  asked  for. 


KEEP  MUM! 

Engineers'  associations  ;iie  intended  to 
advance  the  interests  of  the  profe.ssion,  and, 
when  in  session,  many  tilings  are  discus.sed 
which  are  not  intended  for  the  public.  If 
they  were,  the  meetnigs  might  just  as  well 
be  held  in  a  public  square.  It  seems  neces- 
sary to  .say  that  engineei  s  should  keep  their 
own  counsel  and  b^'  no  means  discuss  in 
public  what  transpired  in  the  meeting-room. 
Some  members  have  thoughtlessly  done  this 
without  any  bad  intention,  but  they  must  re- 
flect that  '*  forewarned  is  forearmed,"  and 
any  plans  they  are  considering  can  easily  be 
frustrated  by  the  opposition. 

"We  have  been  hearing  a  great 
deal  lately  about  the  South  being 
greatly  in  want  of  capital  to  help  in 
developing  the  natural  resources  of 
the  country,  but  from  what  I  .saw 
or  heard  I  concluded  that  skilled 
labor  was  more  needed  than  any- 
thing else.  Men  in  charge  of  works 
repeatedly  complained  about  the 
difficulty  of  obtaining  and  retain- 
ing good  mechanics  and  reliable  men 
for  taking  the  lead  in  operations. 
Men  who  are  other-wise  intelligent 
have  benighted  views  about  the 
training  required  to  produce  com- 
petent men  for  certain  work.  In 
one  city  where  the}'  had  put  in  opera- 
tion a  fine  electric  lighting  plant, 
they  have  a  locomotive  engineer  in 
chai^ge,  and  he  started  out  by  de- 
stro\  ing  the  commutators  and  al- 
most ruining  a  fine  high-speed  en- 
gine. But  the  leading  men  of  the 
town  argued  that  a  man  who  knew 
how  to  handle  a  locomotive  pulling 
a  fast  passenger  train  must  neces- 
sarily have  skill  enough  to  manage 
an  electrical  plant." — National  Car 
Builder. 

 »  ♦  «  

Under  the  head  of  "  A  Worthy 
Example,"  a  contemporary  says : 
"  A  Montreal  brass  founder,  M. 
Chanteloup  b^'  name,  recently  de- 
ceased, left  nearly  the  whole  of  his 
fortune  of  $500,000  to  his  employees. 
Each  of  his  five  hundred  workmen 
get  $400,  and  the  three  foremen 
are  left  the  business  and  sufficient 
capital  to  continue  its  operation. 
This  case  is  so  strikingly  exceptional  and  so 
well  worth}'  of  imitation  that  we  deem  it 
worthy  of  a  special  note."  The  general 
adoption  of  this  plan  is,  we  fear,  limited  by 
the  fact  that  there  are  few  persons  worth 
half  a  million  in  this  country  who  have  no 
one  to  leave  their  money  to. 


Railroads  are  very  much  like  shows  and 
stores.  Those  that  do  the  most  advertising 
and  do  it  judiciously  get  the  greatest  pat- 
ronage, everything  else  being  equal.  The 
great  railroads  of  the  country  keep  men 
going  about  constantly,  soliciting  trade  from 
shippers.  Some  roads  in  the  harvest  season 
will  run  a  car  down  to  a  ci'oss  road  to  enable 
a  farmer  to  ship  one  hundred  busliels  of  po- 
tatoes. ^   

Al"ways  cut  off  the  end  of  a  belt  by  your 
eye;  then  you  will  have  a  fine  "dog's  leg" 
when  you  come  to  lace  the  ends  together  J 


THE  ENGINEEU. 


SPONTANEOUS  IGNITION  OF  COAL. 

Carbon  is  one  of  those  substances  which 
possesses  to  an  extraordinary  degree  the 
power  of  attracting  and  condensing  gases 
upon  their  surface,  this  power  varying  with 
the  state  of  division  and  density  of  the  par- 
ticular forin  of  carbon  used.  The  charcoal 
obtained  from  dense  forms  of  wood,  such  as 
box,  exhibit  this  property  to  a  high  degree, 
one  cubic  inch  of  such  charcoal  absorbing, of 
ammonia  gas,  90  cubic  inches ;  sulphuretted 
hydrogen,  55  cubic  inches;  carbon  dioxide, 
35  cubic  inches;  ethylene  (olefiant  gas),  35 
cubic  inches;  oxygen,  9.25  cubic  inches;  ni- 
trogen, G.5  cubic  inches  ;  while  certain  kinds 
of  coal  also  exhibit  the  same  power,  al- 
though to  a  less  degree.  The  absorptive 
power  of  newly-mined  coal  due  to  this  sur- 
face attraction  varies,  but  the  least  absorb- 
ent will  take  up  1:^  times  its  own  volume  of 
oxygen,  while  in  some  coals  more  than  three 
times  their  volume  of  the  gas  is  absorbed. 
This  absorption  is  very  rapid  at  first,  but 
gradually  decreases,  and  is,  moreover,  in- 
fluenced very  much  by  temperature.  The 
absorption  is  at  first  purely  mechanical,  and 
itself  causes  a  rise  of  temperature,  which, 
in  the  case  of  charcoal  formed  in  closed  re- 
torts, as  in  preparing  alder,  willow,  and  log- 
wood charcoal,  for  powder  making,  would 
produce  spontaneous  ignition  if  it  were  not 
placed  in  sealed  cooling  vessels  for  some  days 
before  exposure  to  air.  The  rate  of  absorp- 
tion varies  with  the  amount  of  surface  ex- 
posed, and  therefore  able  to  take  part  in  this 
condensing  action,  so  that  when  coal  or  char- 
coal is  finely  powdered,  the  exposed  surface 
being  much  greater,  absorption  becomes 
more  rapid,  and  rise  of  temperature  at  once 
takes  place.  If  charcoal  is  kept  for  a  day 
after  it  has  been  made,  out  of  contact  with 
air,  and  is  then  ground  down  into  a  powder, 
it  will  frequently  fire  after  exposure  to  the 
air  for  thirty-eight  hours  ;  while  a  heap  of 
charcoal  powder,  of  100  bushels  or  more, 
will  always  ignite.  It  is  for  this  reason  that, 
in  makingthe  charcoal  for  powder,  it  is  always 
kept,  after  burning,  for  three  or  four  days 
in  air-tight  cylinders  before  picking  over, 
and  ten  days  to  a  fortnight  before  it  is  ground. 
In  the  case  of  coal,  this  rise  in  temperature 
all  tends  to  increase  the  rate  of  the  action 
which  is  going  on,  but  is  rarely  sufficient  to 
bring  about  spontaneous  ignition,  as  onl}^ 
about  one-third  tlie  amount  of  oxygen  being 
absorbed  by  coal  that  is  taken  up  by  char- 
coal, and  the  action  being  much  slower, 
tends  to  prevent  the  temperature  reaching 
the  high  ignition  point  of  the  coal.  Air-dry 
coal  absorbs  oxygen  more  quickly  than  wet 
coal. 


We  regret  to  see  the  Age  of  Steel  giving 
currency  to  such  fustian  as  this:—"  The 
American  Mail  and  Export  Journal  pub- 
lishes the  drawings  and  propositions  of  a 
new  departure  in  the  line  of  ocean  steam- 
ships.  The  author  of  the  model  claims  to 
be  able  to  construct  a  ship  that  will  cross 
the  Atlantic  between  Queenstown  and  Sand^^ 
Hook  in  about  three  days  and  thirteen 
hours,  averaging  a  speed  of  twenty-one  to 
thirty-four  knots  an  hour." 

If  any  man  can  build  a  ship  that  will  beat 
the  'City  of  Paris'  one  knot  per  hour,  he 
can  sell  it  at  a  big  price  as  soon  as  he  does 
it;  he  need  not  talk  about  23  knots  or  thirty- 
four  knots.   Our  contemporary  adds: 

"  There  is  both  in  theory  and  plans  a  guar- 
antee of  increased  speed  and  stability,  and 
the  probabilities  are  that  the  record  of  our 
crack  lines  will  be  broken,  and  Atlantic 
transit  be  but  a  matter  of  a  few  days. 

These  increasing  facilities  for  international 
intercourse  are  in  touch  with  the  civiliza- 
tion that  is  overlapping  the  old  bounds  of 
insular  prejudice  and  making  distrust  and 
rupture  less  possible,  by  increasing  inter- 
course." 

Why  say  such  things  ? 



Mr.  Welfare  is  a  steward  on  a  Lake  ves- 
sel. The  idiotic  puns  made  on  the  poor  man 
must  be  hard  to  bear. 


THE  'CITY  OF    PARIS'  BREAKDOWN. 

The  following  account,  which  we  believe 
to  be  perfectly  reliable,  is  taken  from  a  let- 
ter sent  to  us  by  a  passenger  whom  we  know 
to  be  an  acute  observer. 

"  The  cause  of  the  accident  may  come  out 
someday;  but  at  present  I  do  not  believe 
any  living  man  knows  why  the  low-pressure 
cylinder  and  its  entire  connections  collapsed 
and  disappeared  utterly  from  view,  buried 
under  20  ft.  to  25  ft.  of  water  in  the  engine- 
room.  The  first  intimation  was  a  sound  as 
if  an  eccentric  strap  or  a  smaller  piece  of  ma- 
chinery had  parted ;  the  next  sound  was  a 
crash  as  though  the  cylinder  head  had 
blown  out,  and  then  continuously  the  falling, 
crashing,  and  grinding  sounds  peculiar  to 

the  falling  of  an  engine   Later  I 

learned  that  the  stai'board  engine-room  was 
flooded  ;  that  tlie  low-pressure  cylinder  in  its 
collapse  and  fall  had  demolished  its  conden- 
ser; that  the  injector  outboard  delivery 
pipes,  with  their  Kingston  valves  and  sea- 
cocks, had  been  destroyed ;  that  the  hydraulic 
engine,  which  was  located  in  the  engine- 
room  to  the  rear  and  almost'  under  the  col- 
lapsed cylinder,  had  also  been  damaged,  and 
that  the  bulkhead  between  the  two  engine- 
rooms  had  been  cut  through  by  the  flying 
parts  of  the  engine. 

"  It  seems  that  immediately  before  the  en- 
gine collapsed, during  a  period  between  seven 
to  ten  seconds  at  the  furthest,  a  number  of 
strokes  of  the  piston,  which  is  113  in.  in  di- 
ameter, must  have  been  made  at  a  fearful 
velocity,  and  if,  as  is  supposed,  the  connect- 
ing-rod was  disconnected  from  the  crank- 
shaft, it  acted  as  a  flail  right  and  left.  The 
two  A  columns  supporting  the  cylinder  are 
14  tons  in  weight  each;  they  have  disap- 
peared. The  piston  weighed  10  tons,  the 
piston-rod  3  tons,  the  cross  head  2  tons,  the 
connecting-rod  7  tons,  and  the  crank-shaft 
14  tons.  The  113-in.  cylinder  weighed  45 
tons.  The  diameters  of  the  other  C3'linders 
were  45  in.  and  71  in.,  the  stroke  of  all  being 
5  ft. 

"  There  were  at  the  time  of  the  collapse 
seven  engineers  and  firemen  in  the  engine- 
room.  God  knows  how  they  escaped.  One 
was  on  the  top  platform  reaching  over  to 
the  tail  rod;  two  at  the  starting  handles  on 
the  middle  platform,  and  the  others  about 
the  room,  which  is  45  ft.  in  length  and  about 
30  ft.  wide.  There  are  manhole  plates  lead- 
ing from  the  engine-room  compartment  down 
into  the  water  ballast  tanks.  The  distance 
between  the  floor  of  the  engine-rooms  and 
the  floor  of  the  tank  is  4  ft.  (i  in.;  the  thick- 
ness of  the  engine  floor  plate  is  f  in.;  and 
the  thickness  of  the  ship-plates  l^in. 

"The  starboard  engine  stopped  itself  after 
the  collapse,  but  the  steam  was  afterwards 
cutoff.  -The  port' engine-room  was  filled  in 
Ave  to  seven  minutes.  The  chief  source  of 
peril  was  athwartship  bulkhead  forward  of 
the  engine-room.  It  exhibited  a  pulsation 
of  4  in.,  backwards  and  forwards,  and  shift- 
ed 2  in.  from  the  engine-room  bulkhead. 
Spar  shores  were  used  to  stiffen  it,  strutted 
against  the  boiler.  Three  of  these  latter 
were  emptied  in  the  hope  they  would  act  as 
tanks  if  the  compartment  were  flooded. 
There  were  2,800  tons  of  water  by  actual 
measurement  as  soon  as  the  compai'tments 
abaft  the  engine-room  were  filled,  which 
afterwards  increased  to  over  3,000  tons." — 
Engineering. 

Time  was  when  young  lawyers  frittered 
away  years  in  establishing  a  practice,  but 
that  time  has  passed.  A  young  lawj^erwho 
had  just  hung  out  a  shingle  had  an  experi- 
ence recently  which  aptl}'  illustrates  the 
haste  with  which  modernism  scoots  along. 
This  3"oung  lawj'er  tried  a  case  before  a  lo- 
cal justice,  was  called  a  liar  'by  a  witness, 
engaged  in  a  fight  with  the  vituperative  per- 
son, was  arrested,  fined  $25  for  assault,  and 
filed  an  appeal  from  his  Honor's  decision. 
All  this  within  a  single  hour.  Even  in  the 
practice  of  law  the  stage  coacli  has  been  re- 
placed by  the  lightning  express. — Chicago 
Mail. 


INSPECTORS'      REPORTS,  HARTFORD 
BOILER  INSURANCE  COMPANY. 

During  February,  1890,  our  inspectors 
made  4,G52  inspection  trips,  visited  9,182 
boilers,  iii.spected  3,883  both  internally  and 
externally  and  subjected  548  to  hydrostatic 
pressure.  The  whole  number  of  defects  re- 
ported reached  7,898,  of  which  739  were  con- 
sidered dangerous ;  36  boilers  were  regarded 
unsafe  for  further  use.  Our  usual  summary 
is  given  below  : 

Whole  Dan- 
Nature  of  Defects.  Number,  gerous. 

Cases  of  deposit  of  sediment   380  16 

Cases  of  incrustation  and  stale   708  51 

Cases  of  internal  grooving   39  7 

(Jases  of  internal  corrosion   218  19 

Cases  of  external  corrosion   561  46 

Broken  and  loose  braces  and  stays. ..     136  48 

Settings  defective   193  24 

Furnaces  out  of  shape   274  6 

Fractured  plates   213  72 

Burned  plates   128  33 

Blistered  plates   173  15 

Cases  of  defective  riveting   1,658  63 

Defective  heads   86  ?,Q 

Serious  leakage  around  tube  ends        1,796  146 

Serious  leakage  at  seams   434  31 

Defective  water-gauges   215  20 

Defective  blow-offs   62  16 

Cases  of  deficiency  of  water   6  4 

Safety-valves  overloaded   39  15 

Safety-valves  defective  in  construc- 
tion  60  23 

Pressure-gauges  defective   259  26 

Boilers  without  pressure-gauges   19  19 

Unclassified  defects   241  9 

Total   7,898  739 


The  committee  of  Lloyd's  Register  in  their 
latest  rules  for  steamships  have  insisted  up- 
on considerable  additions  to  the  stiffening  of 
transverse  watertight  bulkheads,  more  espe- 
cially those  bounding  the  machiner}-  spaces. 
Whereas  at  one  time  these  were  stiffened  by 
comparativel3'  small  angle  bars,  Llo3-d's  now 
require  very  stout  angles,  and  in  wide  ships 
further  support  is  given  by  vertical  webs. 
Besides  all  this  we  would  suggest  the  desira- 
bility of  incx'easing  the  thickness  of  the  bulk- 
heads themselves.  When  the  sea  finds  ad- 
mission into  a  compartment  and  rises  in  it 
to  the  height  of  the  water  outside,  the  pres- 
sure against  these  wall-sided  bulkheads  is 
as  great  as  that  against  the  ship's  side.  But 
how  different  is  the  strength  in  the  two  cases. 
Just  for  a  moment  contrast  the  thick  shell 
plating,  stiffened  with  frames  and  reverse 
frames  spaced  24  in.  apart,  with  the  thin 
bulkhead  plating  stiffened  with  frame  size 
bars,  and  no  reverse  frames  spaced  30  in. 
apart  and  further  compare  the  relative 
strengths  of  the  curved  side  and  the  flat 
bulkhead.  It  is  no  uncommon  thing  to  hear 
shipbuilders,  who  object  to  manj-  of  Lloyd's 
requirements,  say  t\\ey  believe  transverse 
watertight  bulkheads  ought  to  be  made 
stronger  than  they  usually  are.  It  is  quite 
true  that  the  transverse  bulkheads  of  the 
'City  of  Paris''  held  out  satisfactorily,  and 
of  course  all  is  well  that  ends  well.  The 
'City  of  Paris  '  is,  as  everybody  knows,  an 
exceptionally  strong  ship;  but  supposing  a 
breeze  had  sprung  up  and  she  had  begun  to 
pitch  and  surge  and  roll.  How  then  would 
her  bulkheads  have  stood?  All  right  we  be- 
lieve, but  if  they  did  they  would  beat  most 
other  ship's  bulkheads  when  subjected  to  the 
same  test. — London  Engineer. 


Here's  a  queer  suggestion  that  the  editor 
of  an  electrical  paper  made  recenth*:  he  said 
that  criminals  condemned  to  die  b^'  electro- 
cution, as  the  term  is,  can  easily  insulate 
themselves  by  certain  methods  he  gives. 
Well,  if  he  knows  so  much  about  insutating 
the  person,  why  does  he  not  tell  linemen  how 
to  prepare  themselves  to  go  aloft  without 
danger? 

Time  on  shipboard  is  marked  by  strokes 
on  a  bell.  Thus,  12:30  a.m.  is  1  bell;  1:00 
A.M.,  2  bells:  1:30  a.m.,  3  bells:  2:00,  4  bells; 
2:30,  5  bells;  3:00,  6  bells;  3-:30',  7  bells;  4:00, 
8  bells.  At  4:30  the  noise  begins  all  over 
again  at  ]  bell.  So,  if  you  wake  up  at  4:30 
on  a  dark  morning  and  hear  1  bell,  you  can 
say  it  is  only  1:30  and  go  to  sleep  again. 


i^IIE   ENGINE  Eli. 


BREAKERS  AHEAD! 

We  have  triod  in  past  issues  of  Thr  ICn- 
GINEER  to  show  vessel  owners  on  the  (iieat 
Lakes  that  they  were  not  consulting-  tiuur 
own  interests  in  paying-  a  fixed  r-ate  of  wages 
to  all,  irrespective  of  experience,  capacity  or 
responsibilities;  we  have  tried  to  show  them 
that  disrating-  engineers  or  ignoring-  tlieir 
appeals  for  fair  treatment  as  Amer-ican  citi- 
zens, is  the  worst  possible  policy  for  vessel 
owners,  and  our  arguments  seem  to  have 
reached  some  of  the  vessel  owners,  even  if 
they  have  not  convinced  them,  for  one  of 
them  lately  said  to  a  reporter  for  a  Cleve- 
land paper: 

"Two  niontlis  ago  I  would  not  have  iiesitated  in 
saying  tliat  the  coining  season  would  bo  the  most 
profitable  for  vessel  and  iron  ore  men  of  any  for 
many  years  past,  but  to-day  I  would  hesitate  in  say- 
ing that  we  would  have  as  ])rosperous  a  season  as 
last  year.  So  many  unlooked-for  circumstanc-es 
have  arisen  in  the  past  few  months,  such  as  labor 
troubles,  etc.,  that  I  think  the  most  conservative 
owners  must  acknowledge  that  the  prospects  are 
not  so  good  as  we  would  like  to  have  them.  Strikes, 
like  suicides,  always  come  in  a  bunch,  and  there  are 
so  many  different  classes  wliose  work  directly  affects 
marine  interests  that  it  is  more  than  likely  wo  will 
have  trouble  before  the  season  is  very  well  advanced. 
*  *  *  The  trouble  with  the  engineers  is  liable  to 
play  an  important  part  in  the  season's  business. 
Barring  the  occurrence  of  any  of  tlie  events  I  have 
mentioned,  the  prospects  are  encouraging. 

Why  should  there  be  any  trouble  with  en- 
gineers ?  The  eng-ineers  themselves  are 
not  making-  any.  They  simpl.y  say  they 
are  not  paid  for  their  work  and  the 
owners  do  not  show  that  they  cannot 
pay  any  more.  They  merely  say  they 
will  not.  "  Will  not,"  is  no  arg-ument, 
and  vessel  owners  must  not  be  sur- 
prised if  eng-ineers  decline  to  accept  it 
as  an  answer  to  their  reasonable  de- 
mands. It  needs  no  sea  lawyer  to  show 
that  the  wag-es  paid  American  eng-ineers 
on  the  Great  Lakes  are  wholly  in- 
adequate, and  ver3^  much  less  than  is 
paid  for  similar  service  elsewhere. 
Marine  eng-ineers  out  of  this  port  will 
averag-e  $100  per  month  the  year 
round.  Many  g-et  $125  per  month,  but 
not  all,  while  Lake  engineers  are  asked 
to  work  six  months  for  |90  or  say 
$100 — which  last  they  do  not  g-et — per 
month.  Is  there  any  wonder  that  they 
are  dissatisfied  ?  Vessel  owners  on  the 
Lakes  are  not  prudent  men,  for  the 
Bible  says:  "  The  prudent  man  fore- 
seeth  the  evil  and  hideth  himself,  while 
the  wicked  pass  on  and  are  punished." 
They  have  only  themselves  to  blame  for 
whatever  befalls,  for  they  have  directly 
invited  the  disasters  they  anticipate. 


DUTCH  TUG-BOAT  ENGINES. 

TnK  eiig'iaving-  t:ik(!ii  fi-oiii  KikjI nceri nij, 
r'e{)resents  a  .set  of  triple-c\liiuler  engines 
made  for  a  tug-boat  by  a  lii-m  of  engineei's 
in  Holhuid,  Messrs.  Diepevceii,  Lels,  and 
Smit,  Kinderdyk,  for  use  in  Dutcii  rivers  and 
canals.  The  diameters  of  the  cylinders  are 
9  in.,  loi  in.,  and  in., with  a  piston  stroke 
of  14  in.  As  will  be  seen  from  the  engi'av- 
ings,  the  valve  of  the  medium-pressure  cyl- 
inder is  moved  by  a  rod  carried  up  between 
tlie  medium  and  low-pressui-i; cylinders.  Th(! 
object  of  tiiis  is  to  use  the  bar-type  link 
throughout,  this  for-in  having-  the  advan- 
tage of  being-  adjustable  at  all  parts. 

The  valve  geai-  is  case-hardened.  The 
high-pi-essure  and  medium-|)ressure  valves 
are  piston  valves,  while  the  low-pressure 
valve  is  of  tlu;  common  type.  The  low-pres- 
sure cylinder  is  pr-ovided  with  a  valve  to  en- 
able tiie  engines  to  work  either  condensing- 
or  non-condensing-,  in  which  latter  case  the 
exhaust  steam  flows  to  the  funnel.  Very 
often  recoui  se  has  to  be  had  to  this  valve  in 
winter,  when  the  injection  cock  and  pipe  are 
frequently  choked  with  ice. 

The  propeller  hasa  diameter  of  b  ft.  4  in., 
and  a  pitch  of  6  ft.  Steam  is  supplied  to 
these  engines  by  an  ordinary  marine  boiler 
having-  a  heating-  surface  of  527  square  feet 
and  a  grate  area  of  20  square  feet.  The 


BUOYS. 

The  new  thing  in  bucys  is  a  bell  buoy. 
The  old  style  bell  buoy  con.->isted  of  a  big- 
saucei'-shaped  can,  .say  ten  feet  across  and 
four  feet  deep.  From  this  arose  a  three- 
cornered  deirick  whicli  suppoited  a  bell  in 
its  apex.  Across  the  mouth  of  this  bell  was 
placed  a  table,  and  on  the  table  inside  the 
bell  was  a  cast-iron  ball,four  inches  in  diam- 
eter. The  table  was  higher  in  the  middle 
tlian  at  the  edges,  and  the  edges  were  cast 
in  convolutions.  As  the  waves  rocked  the 
can  the  ball  went  rolling  and  bobbing 
around,  and  ever^'  time  it  rolled  it  struck 
the  bell,  antl  the  tolling  warned  mariners. 
Capt.  Rodg-ers'  new  buoy  has  a  can  and  a 
triangular-  derr  ick  on  it  and  a  bell  in  the 
apex  of  the  derrick  much  like  the  old  bell 
buoy,  but  mstead  of  one  ball  has  three. 
These  balls  are  placed  in  three  tubes,  twelve 
inches  long,  at  e<iual  distances  about  the 
circumference  of  the  bell.  Each  tube  points 
toward  the  bell,  and  when  the  ball  is  at  the 
bell  end  of  the  tube  it  touches  the  rim  of  it. 
Therefore  as  the  buoy  rocks,  the  balls  roll 
to  and  fro  in  the  tubes,  striking  the  bell 
with  every  roll. 

It  is  not  uninteresting  to  note  that  whist- 
ling buoys  cost  $1,200  each,  and  that,  on  the 
average,  vessels  rounding  Point  Judith  de- 
stroy five  of  them  every  year  Y>y  careless 
steering.  The  whistling  buoy  is  a 
great  heart-shaped  can,  with  a  long 
tube  projecting  below  it  into  the  water. 
The  bottom  of  this  tube  is  open,  so 
that  when  the  can  settles  into  the 
trough  of  the  sea  the  water  rises  and 
compresses  the  air  in  the  can,  and  the 
air,  on  escaping  through  a  suitable 
tube,  blows  a  whistle.  Then  the  can 
rises  and  the  water  sinks  creating  a 
partial  vacuum  in  the  can.  There- 
upon a  valve  on  top  opens  and  the  air 
fills  the  can,  to  be  once  more  ex- 
pelled when  the  can  sinks.  L'ncle  Sam 
is  now  waiting  for  some  one  to  invent 
a  whistling  buoy  that  will  cost  only 
$500  instead  of  $1,200.— A^.  Y.  Sun. 


Some  time  ago  we  deprecated  the 
teachings  which  have  found  favor  with  s  ra  e, 
that  engineers  should  acquire  a  knowledge 
of  navigation,  etc.,  with  the  view  of  taking 
absolute  control  of  the  ship.  We  pointed 
out  that  the  present  important  and  onerous 
duties  of  a  chief  engineer  were  quite  sufficient 
to  absorb  the  whole  of  his  time  and  atten- 
tion. Accidents,  sometimes  attended  with 
loss  of  life,  even  now  occur  in  engine-rooms  ; 
what  might  we  not  expect  if  a  less  careful 
supervision  were  exercised  ?  Our  marine 
engineers  cannot  be  too  highly  trained — can- 
not be  possessed  of  too  much  practical  ejipe- 
rience.  In  fact,  a  chief  engineer  of  an  iron- 
clad, or  of  an  Atlantic  liner,  is  called  upon  to 
exercise  the  functions  of  a  manager  of  an  en- 
gine factory.  Yet,  where  angels  fear  to 
tread,  some  benighted  people  will  inconti- 
nently rush  in! — The  Shipping  World. 

Recently  a  flagman's  wife  ran  half  a 
mile  up  the  New  York  Central  R.  R.  in  her 
night  clothes  to  flag  an  express  train  which 
would  have  otherwise  been  destroj'ed  by  ob- 
structions on  the  track.  The  compan}^  gave 
her  $100.  A  young  woman  out  West  did 
the  same  thing  and  saved  an  express  train 
at  the  risk  of  her  life.  She  also  received 
$100.  Thus  it  is  shown  that  to  save  an  ex- 
press train  from  injur}-,  to  saj'  nothing-  of 
the  lives  of  passengers,  is  worth  $100. 
Queer  equity  this! 


working  pressure  is  150  lb.  per  square  inch. 
On  the  trial  trip  the  engines  behaved  exceed- 
ingly well,  there  being  a  total  absence  of  hot 
bearings  as  well  as  vibration.  The  engines 
indicated  184  horse-power  at  200  revolutions 
per  minute. 

We  had  occasion  to  comment  in  a  recent 
issue  upon  an  article  in  Tlie  Safeti/  Valve: 
in  the  course  of  this  article  we  said  that  it 
was  distributed  by  a  boiler  insurance  com- 
pany, taking  our  information  from  one  of  its 
canvassers  and  from  its  own  columns,  the 
March  issue,  we  think.  Our  contemporary 
now  says  in  a  labored  reply  to  our  article: 

"  In  closing,  we  desire  to  call  the  attention  of  the 
managers  of  The  Ex(;ineeu  to  a  misstatement  of 
theirs  regarding  the  ownership  of  The  SafetyValve. 
It  is  a  free  and  independent  journal  neither  owned 
by  nor  conducted  in  the  interest  of  any  insurance 
company." 

One  of  its  canvassers  informed  us  that 
several  thousand  copies  were  sent  out,  of 
each  issue,  hy  a  boiler  insurance  company. 
If  this  is  a  misstatement,  we  correct  it  here. 


"Before  the  old  strap  rail  was  all 
taken  up,  the  wooden  rails  upon  which 
the  straps  were  spiked  got  to  be  (juite 
l  otten  and  would  not  hold  a  spike,  and 
llie  ends  of  the  straps  would  often  stand 
up  from  four  fo  ten  inches  or  more 
high.  Those  that  stood  from  us  we  did 
not  cai-e  about;  when  they  pointed 
toward  us  and  were  very  high,  we 
would  sit  down  behind  the  boiler  head 
and  wait  i-esults.  Some  of  the  old 
engines  had  a  fender  that  caught 
the  rail  and  turned  it  off  into  the 
ditch.  We  never  stopped  for  them  unless 
they  got  fast  on  the  engines.  An  engineer 
on  a  ten-wheeler  running  at  night  was  lean- 
ing out  of  a  side  window  when  a  strap  came 
in  at  the  front  window,  just  missed  hisshoul- 
der  and  landed  on  the  tank.  It  frightened 
him  so  that  he  quit  the  road  in  a  .short  time 
and  went  to  work  on  a  fai-m.  I  once  saw  a 
strap  rail  come  over  tlie  truck  wheelsand  wind 
around  one  of  the  drivers  of  a  passenger  en- 
gine and  leave  it  in  the  shape  of  a  wagon 
wheel  tire, and  run  50  feet  to  the  fence,  and  it 
did  not  make  a  scratch  on  the  side  rod. 
Freightcars  had  but  few,  if  any, brakes:  the 
telegraph  was  not  used  for  running  trains, 
and  when  trains  were  late  they  ran  feeling  for 
each  other,  and  when  running  at  night  no 
light  except  a  common  tin  hand-lamp.  En- 
gineers sometimes  went  too  fast,  and,  when 
the  y  wanted  to  stop,  could  not." — 2^atiunal 
Car  Builder. 


Do  not  play  with  small  steam  boilers — toy 
boilers — under  the  belief  that  they  will  not 
do  much  harm  if  they  do  burst.  A  quart  of 
heated  water  under  any  ordinary  pressure, 
say  50  pounds  per  square  inch,  has  terrific 
energy  when  suddenly  let  loose;  quite  enough 
to  wreck  an  ordinarv  dwelling  house. 


Did  you  ever  hear  of  a  locomotive  engineer 
whoseearsdeceived  him?  I  have.  An  engineer 
is  always  expecting  to  hear  the  sound  of  a 
whistle.  He  listens  so  much  for  this  sound 
that  after  years  at  the  throttle,  he  will  hear 
the  sou  ml  of  which  I  speak  when  there  is 
none. — Chicaco  Tribune. 

What  is  a  conductor  always  expecting  to 
hear  ?  The  sound  of  a  dollar— when  there 
is  none  ? 
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To  avoid  misconception  tve  state  that  this  department  is  open  to 
all.  Hie  experienced  and  inexperienced  mechanic  and 
engineer  meet  on  common  ground^  and  are  free  to  express 
their  views  in  tlieir  ovm  way.  No  communications  tinll  be 
suppressed  except  their  tenor  and  tone  are  against  the  policy 
of  this  page.  Personal  reflections  should  be  carefully  avoided. 
Correspondents  need  not  hesitate  to  write  for  supposed  want 
of  ability.  Sucli  corrections  as  are  needed  will  be  made  with 
pleasure.  It  is  specially  requested  that  all  figures  be  made 
very  plain  and  aU  proper  names  clearly  written. 


THIS  INTERESTS  THE  TEADE. 

Editors  Engineer: 

We  have  undertaken  an  extensive  supplement  to 
Webster's  "  Dictionary,"  tlie  copyright  of  the  1859 
edition  having  expired.  This  supplement  will  con- 
tain some  30,000  words,  most  of  them  new  vv'ords. 
We  wish  to  have  it  contain  all  new  words  which 
have  such  a  place  in  common  usage  as  to  justify 
their  insertion  in  a  dictionary.  Immediately  after 
the  issue  of  the  supplement  now  in  hand,  we  pro- 
pose to  organize  a  large  force  of  American  and  En- 
glish philologists  to  undertake  the  preparation  of  a 
complete  International  dictionary.  This,  of  course, 
will  be  a  work  of  years. 

For  use  in  the  present  supplement,  would  you  do 
us  the  favor  to  send  us  a  list  of  such  new  words  as 
may  occur  to  you, which  are  not  to  be  found  in  Web- 
ster. The  development  of  science,  medical,  chemical, 
etc.,  and  other  branches  of  knowledge,  is  endlessly 
bringing  into  usage  such  new  words.  These  we  wish 
to  get  hold  of. 

If  any  of  what  are  known  as  "slang"  words  have, 
in  your  judgment,  reached  a  precision  of  meaning, 
or  a  general  usage,  such  as  to  merit  a  place  in  a  dic- 
tionary, be  so  kind  as  to  make  mention  of  them, 
also,  in  yovir  reply. 

You  will  confer  a  great  favor  on  us,  if,  in  the  next 
ten  days,you  will  give  us  such  lists  of  words  as  above 
referred  to,  particularly  along  your  special  line  of 
work. 

Funk  &  Wagnalls. 

New  York. 

[We  have  no  2iew  words  ourselves  and  are  not  pat- 
enting any  at  present,  but  all  those  who  have  can  do 
a  service  by  noting  the  above.] 

A  BIG  JOB. 

Editors  Engineer: 

I  desire  to  obtain  a  complete  list  of,and  all  inform- 
ation possible  concerning  all  the  manufactories  in 
the  United  States  employing  one  thousand  men,  or 
one  thousand  operatives  and  upwards,  and  expect  to 
pay  for  the  information.  Will  you  please  inform 
me  the  best  and  quickest  way  to  obtain  the  informa 
tion  desired? 

An  early  reply  will  greatly  oblige, 

James  E,  Merritt. 

Minneapolis,  Minn. 

[We  are  unable  to  suggest  any  scheme  to  do  this 
other  than  regular  shop  to  shop  canvassing  in 
every  large  town,  either  by  a  corps  of  canvassers  or 
individuals  in  such  towns.] 

When  once  coal  in  a  carg-o  has  fired  on 
board  ship,  pumping  in  water  is  of  practi- 
cally no  use,  as  the  fii^e  is,  as  a  rule,  near  the 
bottom  of  the  mass  of  coal,  and  the  flow  of 
the  water  is  so  impeded  that  in  percolating 
through  the  interstices  of  the  heated  coal, 
it  is  converted  into  steam  before  it  can  reach 
the  seat  of  combustion.  The  most  effective 
way  to  apply  water  would  be  to  have  four 
3  in.  pipes  laid  along  the  floor  of  the  coal 
compartments,  about  6  ft.  apart,  these  tubes 
having  a  i  in.  hole  bored  in  the  upper  side 
every  foot  or  so,  and  each  pair  of  pipes 
coming  through  the  bulkhead,  and  connect- 
ing on  to  two  6  in.  pipes  passing  through  the 
side  of  the  vessel,the  sea- water  being  prevent- 
ed from  entering  by  means  of  screw  valves. 
As  soon  as  the  alarm  thermometer  gave 
notice  that  heating  had  reached  a  dangerous 
point,  these  valves  could  be  opened  and  the 
lower  portion  of  the  cargo  drenched.  This 
water  evaporating  rapidly,  would  give  large 
A'olumes  of  water  vapor,  which,  passing  up 
through  the  heated  coal,  would  lower  its 
temperature. 

The  new  steamer  '  Majestic  '  was  throng- 
ed when  in  port  crowds  of  investigators, 
all  of  whom  are  interested  in  the  latest  de- 
velopment of  naval  architecture,  a  majoiitj^ 
of  whom  hope  to  make  passage  in  her  some 
time  during  the  summer.  Captain  Parsell's 
brief  sojourn  in  the  citj'  has  been  a  succes- 
sion of  breakfasts,  luncheons,  dinners  and 
suppers. — N.  Y.  Press. 

What  has  Mr.  Seaton's,  the  chief  engi- 
neer, sojourn  been  ?  A  succession  of  taking 
up  cylinder-heads,  attending  to  his  duty  and 
general  supervision  of  the  department  he  is 
in  charge  of.  That  is  the  difference  between 
a  chief  engineer  and  a  captain. 


NOTE  ON  THE  ACTION  OF  LUBRICANTS. 

If  we  "  f(!ed  "  oil  to  a  journal  with  an  or- 
dinary cup,  which  has  its  rate  of  feeding  re- 
stricted so  that  the  amount  of  oil  supplied 
to  the  journal  is  no  greater  than  is  common 
— say,  on  a  locomotive  crank-pin,  or  in  lu- 
bricating fast-ruiming  shafting,  the  resist- 
ance to  rotation  produced  by  friction  will  be 
from  3  to  20  per  cent,  of  the  force  or  load  to 
which  the  rubbing  surfaces  are  subjected. 
If  the  rubbing  surfaces  are  in  a  very  smooth 
condition  the  3  per  cent,  limit  is  realized, 
but  in  proportion  as  the  surfaces  are  less 
smooth  tlie  friction  approximates  to  the 
greater  limit.  The  average  engine  bearing, 
which  is  smoothed  by  natural  wear  unat- 
tended with  considerable  "end  play,"  may 
be  assumed  to  create  a  frictional  resistance 
equal  to  from  5  to  10  per  cent,  of  the  total 
load  on  tlie  bearings,  that  is,  the  "  coefficient 
of  friction "  is  from  0.05  to  0.10.  The 
idea  is  somewhat  prevalent  that  mod- 
ern- experiments  with  oil-testing  machines 
have  demonstrated  that  a  journal  wears 
itself,  if  run  for  a  long  time  without  mishap, 
to  such  a  condition  that  a  coefficient  of  fric- 
tion of  a  fraction  of  1  per  cent,  is  finally  se- 
cured. As  a  matter  of  fact  the  journals  of 
testing  machines  which  have  given  such  a 
low  coefficient  have  been  nursed  by  long 
running  under  a  flood  of  oil,  to  an  excep- 
tional state  of  smoothness,  attainable  on]3' 
by  maintaining  a  constant  "end  play,"  or 
reciprocating  motion  of  the  brasses,  over  a 
considerable  fraction  of  the  length  of  the 
journal.  If  such  bearings  are  supplied  with 
a  restricted  amount  of  oil,  and  the  end-play 
motion  stopped,  the  coefficient  of  friction 
immediately  increases  from  the  fraction  of 
1  per  cent,  to  3  or  4  per  cent.  In  the  case 
of  railroad  car  bearings  there  is  a  natural 
realization  of  the  low  coefficients,  because 
the  supply  of  oil  is  superabundant,  and  there 
is  an  "  end-play  "  motion  which  gives  to  the 
journal  and  brass  a  highly-polished  surface, 
practically'  unattainable  on  engine  bearings. 
— Prof  .J.  E.  Denton  in  Stevens^  Indica- 
tor. 

 •  ♦  «  ■ 

The  Shipping  World,  England,  in  a  re- 
cent issue,  while  commenting  upon  the  rela- 
tive positions  and  prospects  of  deck  and  en- 
gine-room officers,  says  regarding  the  en- 
gineer :  "  Year  by  year  increased  demands 
are  made  upon  his  intelligence,  his  skill,  en- 
ergy, bravery  and  resourcefulness.  He  is 
environed  by  conditions  which  compel  the 
development  of  the  qualities  we  have  named. 
He  is  a  coming  personage  and  will  continue 
to  occupy  an  increasingly^  good  position  in  the 
labor  market.  He  supplies  a  want,  and  is  a 
greater  factor  in  the  world's  activity  than 
the  general  and  the  admiral.  The  engineer 
knows  his  importance  ;  he  demands  public 
recognition  of  the  same,  and  the  least  that 
should  be  done  is  to  make  him  the  equal  of 
the  master,  and  give  him  entire  control  of 
the  engine-room,  including  power  to  enforce 

discipline  among  his  staff." 

— — •-♦^«  

The  fastest  run  ever  made  between  Phila- 
delphia and  New  York  was  on  March  10,  by 
a  special  train  over  the  Philadelphia  and 
Reading  Railroad  and  New  Jersey  Central 
Railroad,  carrying  Philadelphia  and  Read- 
ing Railroad  stock  to  the  New  York  Stock 
Exchange.  The  train  left  Philadelphia  at 
11:38  A.M.,  reached  Bound  Brook — 59.2 
miles — at  12:34,  and  Jersey  City' — 90.4  miles 
— at  1.3  P.M.  The  90  miljes  was  made  in  85 
minutes,  making  the  average  speed  63.78 
miles  per  hour.  The  55  miles  between 
Wayne  Junction  and  Bound  Brook  Avas 
made  in  50  minutes,  at  an  average  speed  of 
66  miles  per  hour.  The  maximum  speed  was 
85  miles  per  hour.  The  train  consisted  of 
two  passenger  cars.  The  engine  was  of  the 
"  eight- wheel "  type,  Avith  four-coupled  driv- 
ing wheels  68  in.  diameter,  and  a  four-wheel 
truck  with  30  in.  wheels.  Cylinders,  18^  in. 
by  22  in.  Weight,  89,750  lbs.,  with  60,780 
lbs.  on  the  driving  wheels. 

 »  ♦  ♦  

Cotton  stalk  fiber  has  been  successfully 
carded  and  spun. 


WHERE  ARE  THE  FLYERS? 

Persons  who  have  invented  Hying  ma- 
chines— which  do  not  fly — have  attributed  a 
part  of  their  failure  to  their  inability  to 
obtain  a  metal  sufficiently  light  and  strong 
to  construct  their  apparatus  of,  intimating 
that  when  they  could  obtain  such  a  metal 
they  would  show  us  something.  When  alum- 
inum got  cheaper  they  would  be  very  nearly, 
if  not  quite,  ready  to  fly.  Well,  the  alum- 
inum is  here,  cheap  enough  for  flying  ma- 
chines too,  but  where  are  the  flyers? 

A  sheet  of  aluminum  12  in.  square  and  1 
in.  thick  weighs  14.03  lbs.  A  bar  of  alum- 
inum 1  in.  squai'e  and  12  in.  long  will  weigh 
1.17  lbs.  A  bar  of  aluminum  1  in.  in  diam- 
eter and  12  in.  long  will  weigh  0.918  lb.  A 
cubic  inch  of  ca.st  aluminum  weighs  0.092 
lb.  A  cubic  foot  of  cast  aluminum  weighs 
168.967  lbs.  A  cubic  foot  of  soft  steel  weighs 
490.450  lbs.  A  cubic  foot  of  wrought-iron 
weighs  480.474  lbs.  A  cubic  foot  of  copper 
weighs  554.988  lbs.  A  cubic  foot  of  ordinary 
brass  weighs  524.610  lbs. 

Taking  the  tensile  strength  of  aluminum 
in  relation  to  its  weight,  it  is  as  .strong  as 
steel  of  80,000  lbs.  per  square  inchj  ultimate 
strength.  Comparative  results  in  this  way 
are  tabulated  below  as  taken  from  Richards' 
work  on  "Aluminum." 


Weight 
of  1  cub. 

ft  in 
Pounds. 

Tensile 
Strength 
per  sq.  in. 

Length  of  a 
Bar  able  to 
Support  Its 
AVeigbt  in  ft. 

444 

1(5,500 

535 

Ordinary  bronze  

525 

36,000 

9,898 

480 

50,000 

15,000 

Hard  structural  steel. . . 

490 

78,000  ■ 

23,040 

168 

26,000 

23.040 

Aluminum  has  about  the  tensile  strength 
of  cast-iron,  with  onty  about  one- third  of 
its  weight,  and  casts  equally  as  easily  and 
successfully,  and  can  therefore  be  advan- 
tageously used  to  replace  cast-iron  in  the 
parts  of  moving  machinery  that  have  to  be 
i"eversed  or  otherwise  have  their  momentum 
checked,  so  that  it  seems  to  be  especially 
adapted  to  flying  machines,which  have  here 
tofore  had  their  momentum,  such  as  it  was, 
seriously"  checked,  not  to  say  wholly  impeded. 
Icarus  was  the  first  man  who  made  a  flying 
machine.  It  consisted  chiefly^  of  a  pair  of 
wings  fastened  to  his  shoulders  by  wax,  but 
Icarus  was  a  high-flyer  and  lost  his  wings 
by  venturing  too  near  the  sun.  If,  now, 
some  modern  Icarus  will  do  as  well — he 
need  not  go  too  near  the  sun— and  fly  at  all, 
he  can  flnd  in  aluminum  a  strong,  light 
metal  to  build  his  machine  of.  We  fear, 
however,  that  it  will  be  a  long  day  yet  before 
flying  machines  obscure  the  light  of  the 
sun. 

>  ♦  «  

A  CHIMNEY  of  450  ft.  in  height  is  being,  or 
has  been,  erected  at  the  Imperial  Foundry, 
Halsbrucke,  Saxony.  Its  interior  diameter 
is  15  ft.  9  in.  It  has  been  designed  for  ei-ec- 
tion  on  a  hill  260  ft.  high,  and  will  deliver  at 
a  height  of  710  ft.  above  the  works.  The 
base  is  39  ft.  4  in.  square  and  26  ft.  3  in.  in 
height.  This  flue  will  be  carried  across  the- 
river,  and  will  be  3,230  ft.  in  length.  The 
whole  of  the  chimney  alone  is  to  be  of  brick, 
and  the  estimated  cost  is,  with  the  flue, 
about  $60,000. 

Deck  loads  of  cattle  on  board  modern 
steamers  are  nasty  things.  The  Ss.  '  Hol- 
land '  left  this  port  last  week  with  such  a 
load,  and,  with  even  the  moderate  swell  of 
the  harbor,  she  rolled  like  an  egg  on  a 
plank.  What  she  will  do  in  a  sea-way  is  not 
pleasant  to  think  of.  The  '  Erin  '  sailed 
from  this  port  on  December  28,  bound  for 
London,  with  a  cargo  of  cattle,  grain  and 
tobacco.  Since  that  day  she  has  never  been 
heard  from. 


Two  employees  of  a  city  gas  company 
went  to  look  for  leaks  in  an  office  buUding. 
Of  coui-se  they  knew  It  all,  and  took  a  naked 
light;  one  of  them  is  in  a  hospital  and  the 
building  was  damaged  $1,000  worth. 

The  '  City  of  Paris '  will  not  make  an- 
other trip  until  November  next. 
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BOOK  NOTICES. 

Electrical  Engineerinc}  for  Electrical  Arti- 
sans AND  Students.  By  W.  Slingo  and  A. 
Brooker.  307  Illustrations.  Longmans,  Green  & 
Co.,  N.  Y. 

We  have  had  frequent  irK^uiries  for  a 
work  which  would  give  practical  instruc- 
tion in  the  care  and  use  of  the  dynamo  and 
the  management  of  electric  light  plants,  but 
up  to  the  present  time  we  have  be  unable  to 
recommend  any  work  of  this  character. 
The  one  under  notice,  however,  comes  very 
much  nearer  to  the  requirements  of  mechan- 
ics and  engineers  in  charge  of  electric  light 
plants  than  any  other  we  have  seen,  and 
will,  undoubtedly,  be  of  service  to  them  if 
carefully  read  and  studied.  We  make  a  point 
of  this  latter  expression,  because  it  not  un- 
frequently  happens  that  persons  buy  useful 
works  which  contain  the  instruction  sought 
for,  but  which  the  buyer  does  not  obtain 
through  his  own  fault.  This  fault  is  care- 
lessly gleaning  over  page  after  page  in  the 
hope  that  something  will  strike  his  attention 
and  become  fixed  upon  the  memory  without 
any  effort  upon  the  reader's  part.  It  is 
hardly  necessary  to  remark  that  all  knowl- 
edge must  be  bought  b}^  labor  and  pains, 
and  that  no  work  in  existence  contains  spe- 
cific directions  to  unscrew  this,  or  pull  down 
that  detail  in  order  to  find  out  why  a 
dynamo  does  not  work,  or  the  lamps  do  not 
give  out  light.  It  is  necessary  in  all  cases 
to  know  the  principles  which  govern  the 
action  of  electric  lights,  and  these  being 
impressed  upon  the  mind,  detection  of  faults 
follows  easily.  Electrical  Engineering  is 
a  work  well  adapted  to  all  engineers,  and 
they  ca.n  easily  learn  very  much  more  than 
its  price,  $3.50,  at  a  single  sitting.  Mathem- 
atical formuljB  have  been  avoided  in  most 
cases;  where  they  occur  arithmetical  solu- 
tions are  given  as  well.  A  large  portion  of 
that  work  alludes  to  English  and  other 
systems,  but  American  dynamos  and 
lamps  have  a  large  space  devoted  to 
them.  Sent  free  by  mail  on  receipt  of 
price. 

Air  Brake  Practice.  Being  a  description  of  the 
construction,  objects  sought  and  results  obtained 
by  the  Westinghouse  Automatic  Air  Brake,  aa 
well  as  complete  directions  for  operating  it  under 
the  many  diverse  conditions  in  daily  practice. 
By  J.  E.  Phelan,  Assoc.  Div.  Superintendent 
N.  P.  R.  R.  Press  of  the  Locomotive  Engineer, 
96  Fulton  Street,  N.  Y. 

This  is  a  concise  treatise  on  the  subject 
of  which  it  treats,  intended  for  working  en- 
gineers or  locomotive  drivers,  and  is 
lucidly  written  and  full}'  illustrated.  It  is, 
we  fear,  a  notch  above  the  capacity  of  a 
great  many,  but  there  are  some  who  are 
able  to  follow  the  author  in  his  explanation 
of  the  principles  involved.  Thex^e  are  none 
who  cannot  get  value  from  the  work  by 
carefully  studying  it.  The  author  states  in 
his  preface  that  he  is  not  trying  to  teach 
persons  how  to  build  or  repair  air  brakes, 
but  that  it  is  intended  for  all  who  are  inter- 
ested in  the  operation  of  them  in  actual  ser- 
vice on  railwaj's.  To  this  end  he  gives  a 
complete,  indeed  an  exhaustive, description  of 
the  details  and  their  action,  accompanied  by 
full  illustrations;  both  are  so  clear  that  the 
runner  may  read  and  understand.  This 
work  is  one  that  is  greatly  needed,  and  will 
doubtless  meet  with  a  raady  sale  among 
railway  men. 

Slide  Valve  Gears  and  Explanation  of  the 
Action  and  Construction  of  Plain  and  Cut- 
Off  Slide  Valves.  By  Frederick  A.  Halsey. 
New  York:    D.  Van  Nostrand  Company. 

This  is  a  compendious  work  of  135  pages 
and  index,  which  is  clearly  and  concisely 
written,  and  fully  illustrated  b}'  79  engrav- 
ings and  diagrams.  These  last  cover  most 
situations  and  problems  likelj^  to  arise  in 
ordinary  designing  and  engineering  work, 
and  will  prove  of  great  value  to  students 
and  actual  workers.  Mr.  Halse}'  has  had 
opportunities  for  practical  demonstration 
of  his  diagrams,  and  most  of  the  proposi- 
tions— if  not  all,  in  fact— are  taken  from  en- 
gines actually  constructed.  We  think  it  a 
valuable  addition  to  an  engineer's  library. 
Price  $1.50,  free  by  mail. 


MODERN  BANKRUPTCIES. 

It  is  clear  that  in  the  countless  ca.ses  of 
bankruptcy  which  happen  from  day  to  da}', 
to  say  nothing  of  peculations,  embezzle- 
ments, forgeries,  and  other  crimes  by  which 
confiding  people  are  defrauded,  the  begin- 
ning and  root  of  the  trouble  lies  in  personal 
overdrawing.  This  is  a  concise  staLeni(;nt 
of  an  everlasting  truth  which  cannot  be  too 
diligently  heeded.  A  disregai-d  of  it,  like 
the  disregard  of  any  other  law  of  nature,  is 
sure  to  be  punished,  though  the  punishment 
is  not  always  distributed  as  it  ought  to  be  to 
satisfy  our  ideas  of  justice.  If,  when  the 
profits  of  a  business  diminish,  those  who  are 
conducting  it  cannot  nerve  themselves  to 
reduce  their  personal  expenditure  in  a  cor- 
responding degree,  they  mu.st  necessarily 
eat  into  their  capital,  and  when  this  process 
once  begins  it  must  inevitably  end  in  i-uiii. 
When  I  was  a  clerk  with  Messrs.  Bissell, 
Littleby  &  Co.,  half  a  century  ago,  my  em- 
ployers never  thought  of  relying  on  commer- 
cial agencies,  as  the  custom  is  now,  for  in- 
formation concerning  a  man's  standing  and 
responsibility.  They  got  it  from  their  own 
observation  and  inquiry,  and  carried  it  in 
their  heads.  They  watched  a  man  from  the 
beginning  of  his  career,  and  knew  just  how 
he  was  doing  as  he  went  along.  His  busi- 
ness skill,  the  character  of  his  customers,  the 
extent  of  his  transactions,  and  the  approxi- 
mate amount  of  his  annual  profits  were 
pretty  accurately  gauged,  and  credit  was 
given  to  him  accordingly.  Above  all,  his 
habits  of  life  were  observed,  and  his  family 
expenses  were  reckoned  up,  so  that  it  was 
computed  whether  he  was  adding  to  his 
capital,  barely  holding  his  own,  or  falling 
behindhand.  Nowadays  everyone  is,  as  it 
were,  lost  in  the  crowd  and  can  do  almost 
anything  he  pleases  without  its  being  found 
out.  His  creditors  see  him  only  during 
business  hours  and  at  his  place  of  business ; 
but  where  he  is  the  rest  of  the  time,  what 
his  occupations  are,  and  how  much  he 
spends  on  himself  and  his  family,  become 
known  to  them,  if  they  become  known 
at  all,  only  by  accident,  or  when  his  accounts 
are  overhauled  by  a  committee  to  see  how 
many  cents  on  the  dollar  he  can  pa}'  on  the 
claims  against  him. — Matthew  Marshall. 


Some  instructive  data  concerning  the  com- 
parative cost  of  incandescent  lighting  have 
been  published.  The  average  cost  of  main- 
taining a  sixteen-candle-power  lamp  for 
twenty-four  hours  was  shown  to  be  6.82 
cents.  A  careful  study  of  these  data  should 
be  made  by  the  owner  of  every  office  building, 
as  it  will  unquestionably  be  to  his  interest  to 
have  an  electric  light  plant  installed  with  a 
view  to  giving  his  patrons  the  additional  in- 
ducement of  the  electric  light.  The  total 
yeai'ly  average  cost  per  lamp  in  a  modern 
office  building  should  not  exceed  $4,  includ- 
ing every  possible  expense,  aside  from 
electric  or  combination  fixtures. —  Unknoivn 
Source. 

This  is  the  way  leaks  were  stopped  in  the 
Hudson  River  tunnel: 

"The  divers  descended  and  after  considerable  time 
gave  up  the  search.  They  succeeded,  however,  in 
closing  the  dooi's.  Then  engineer  Moy  used  a  novel 
method  of  finding  the  leaks.  He  secured  a  number 
of  water  rats  and  tied  long  pieces  of  oaK.um  to  their 
tails,  caught  in  the  middle  by  a  piece  of  wue.  Tiie 
rats  were  then  forced  into  tlie  caisson  througli  the 
air  pumps.  The  rats,  following  the  current  of  air, 
found  the  leaks  and  passing  through  the  crevices  left 
the  oakum  behind.  This  stopped  the  ingress  of  air 
sufficiently  to  enable  the  pumping  to  proceed  with 
success." 

Rats  to  pass  through  crevices  would  re- 
quire to  be  about  as  thin  as  a  trowel. 

Take  a  sponge  of  large  size  and  sow  it  full 
of  I'ice,  oats  or  wheat,  with  the  husks  on  if 
possible.  Moisten  the  sponge  and  place  it  in 
a  shallow  dish,  and  the  seeds  will  sprout 
before  many  days.  When  this  has  taken 
place,  the  sponge  may  be  suspended  by  cords 
from  the  top  of  a  window  where  the  sun  will 
enter.  It  will  become  a  Uving  mass  of 
tender,  delicate  green,  requiring  a  little  oc- 
casional moisture. 


FLjESH  AND  BLOOD  CANNOT  STAND  IT. 

Stokeks  are  liard  to  obtain,  and  the  great 
transatlantic  steamers  find  difficulty  in  ob- 
taining them.  There  is  a  jjossibility  that 
there  will  not  be  as  many  fast  trijis  this 
summer  as  heretofore.  This  difficulty  on 
foreign  steamships  can  be  only  overcome  by 
better  {)ay,  better  accommodations  and  less 
liours.  Parsimony  is  th(;  cause  of  the  scar- 
city of  stokers. — Murine  Journal. 

Yes,  in  a  general  sense  ;  but,  after  all,  the 
ti-ouble  lies  deeper-,  and  this  is  in  the  craze 
for-  high  speed  on  the  sea.  Men  simply  can- 
not endure  the  work.  Flesh  and  blood  can- 
not stand  it  for  long.  It  is  all  very  well  for 
a  few  voyages,  under  the  stimulus  of  wlii.s- 
key  and  hur  r-ah  to  make  a  few  fast  voyages, 
but  engin(!ers  and  firemen  get  none  of  the 
glory,  while  they  do  all  tlie  wor-k.  We 
would  l>e  pleased  to  see  Mr.  Deck  Officer 
take  a  turn  below  in  the  engine-i'oom,  where 
it  is  l^.^i  to  130  degrees,  and  share  the 
r-esponsibility  entailed,  not  knowing  what 
moment  the  cylinders — any  one  of  them — 
were  going  to  fall  on  him.  Some  of  the  di- 
rectors might  like  to  take  watch  and  watch 
about  in  the  fire-r  oom  and  pa.ss  a  few  tons  of 
coal,  or  fill  up  the  furnaces  every  five  min- 
utes at  the  stroke  of  a  bell,  with  someone 
behind  them  shouting  all  the  while  "  Shove 
it  back  !  Shove  it  back,  damn  you ;  you 
mutton  headed  son  of  a  sea  cook,  shove  it 
back!"  These  are  horrible  suggestions  of 
ours,  but,  if  every  man  connected  with  the 
management  of  a  steamship  had  to  work 
one  voyage  below  in  the  fir  e- room  or  engine- 
i-oom,  they  would  tell  people  who  shouted 
for-  quick  passages  to  go  to  Davy  Jones, 
where  some  of  them  will  go,  sooner  or  later. 
Flesh  and  blood  cannot  stand  it,  and  this  is 
a  solemn  fact.  The  strain  of  double  duty  is 
beginning  to  tell  on  men,  as  well  as  on  the 
engines,  and,  when  both  are  dr-iven  beyond 
their  capacity,  they  protest  by  simply  letting 
go  all.  Overdi-iven  hor.ses  di'op  dead  in 
their  tracks;  overdriven  engines  turn  into 
scrap  heaps  ;  overdriven  men  simply  clear 
out  of  the  business. 


The  poverty  of  the  many  is  a  perpetual 
menace.  If  we  expect  a  prosperous  and 
peaceful  country  the  citizens  must  have 
homes.  The  more  homes  the  more  patriots, 
the  more  virtue,  the  more  security  for  all 
that  gives  worth  to  life.  The  more  real  edu- 
cation, the  less  crime,  and  the  more  homes 
the  fewer  prisons. — R.  G.  Ingersoll. 

This  is  nice  for  an  after-dinner  speech, 
but  it  does  not  seem  to  mean  much  when 
analyzed.  The  people  wlio  prey  on  prop- 
erty are  those  who  do  not  want  homes, 
and  would  not  accept  them  as  a  gift.  How 
are  you  going  to  deal  with  them  ?  Force 
them  into  homes?  You  will  not  have  a 
good  time  doing  it. 

It  has  been  found  that  the  best  appren- 
tices in  the  Navy  come  from  the  lads  picked 
up  in  the  crowded  streets  of  large  cities,  boys 
who  sleep  in  and  about  the  docks,  and  who 
hardly  know  what  a  square  meal  is.  These 
little  fellows,  when  sent  aboard  a  warship, 
enter  upon  a  new  life,  one  better  than  they 
have  ever  experienced.  In  conse(iuence  they 
gi-ow  upas  a  part  and  parcel  of  the  service 
alloat,  looking  upon  shor  e  simply  as  a  place 
to  have  an  occasional  good  time.  On  the 
other  hand,  the  boys  accustomed  to  good 
homes  invariably  tire  of  the  service  after 
six  months  or  so. 


People  who  do  not  believe  that  dust  will 
explode  are  advised  to  peruse  the  following: 
A  dust  explosion  in  a  fui-niture  factory  of 
Indianapolis,  Ind.,  caused  a  fire  and  the 
death  of  three  boys.  The  engineer  had  legs 
broken  and  head  crushed. 


M.a^Rine  engineers  can  always  be  found  in 
this  city  at  -JST  Hudson  Street,  No.  50, 
M.E.B.A.  On  the  L;ikes,  owners  can  al- 
ways get  good  men  by  telegraphing  to  Ma- 
rine Engineers'  Association,  17  Woodward 
Avenue,  Detroit, 
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THE  RETORT  COURTEOUS. 

The  Marine  Record  of  Cleveland,  in  re- 
viewing our  articles  upon  the  situation  on 
the  Great  Lakes  as  reg^ards  the  treatment  of 
its  employees  and  eng-ineers  in  particular  by 
the  Vessel  Owners'  As.sociation,  replies  in  a 
candid,  conservative  spirit.  We  have  room 
for  onl3'  one  extract  from  it : 

"Among  all  classes  of  men,  there  must  certainly  be 
a  divergence  of  opinion,  wliile  different  metliods  of 
arriving  at  even  the  same  or  similar  results  will  be 
found  to  exist.  The  spirit  of  tlie  times  regulates 
and  adjusts  difficulties  wliich,  viewed  from  a  dis- 
tance, may  seem  to  be  insurmountable  obstacles.  Ac- 
cordingly we  can  see  neither  sense  nor  reason  in  an- 
tagonizing mutual  interests,  believing  as  we  do  tliat 
the  law  of  supply  and  demand  will  go  far  toward 
maintaining  the  eciuilibrium  of  tlie  scales,  in  which 
each  are,  perhaps  unconsciously,  weighed  by  tliose 
interested  in  the  outcome.  We  scarcely  believe  that 
The  Engineer  is  desirous  of  condemning  the  action 
of  any  one  body  of  men  without  a  full  and  complete 
understanding  of  all  questions  and  considerations 
involved.  Suffice  it  to  say,  that  capitalists  are 
usually  gifted  with  enough  common  sense  to  refrain 
from  "  biting  their  own  nose  to  spite  their  face," 
and  as  we  have  said,  matters  pertaining  to  labor 
and  capital  are  met  better  in  the  phase  suggested  by 
tlie  more  conservative  element  of  an  organization 
than  by  those  who  would  become  the  rabid  leaders 
of  extreme  changes." 

The  last  paragraph  of  our  contemporary's 
reply  is  a  veiy  sensible  one,  in  which  we 
heartily  concur,  but  what  precedes  these 
remarks  is  hardly  pertinent.  ■  We  have  no 
great  faith  in  "the  spirit  of  the  times"  regu- 
lating dilTerences.  We  have  much  more 
faith  in  a  common-sense  statement  of  the  mat- 
ter at  issue,  which  is  simplj^  this:  The  Ves- 
sel Owners'  Association  have  met  each  year 
for  four  years  past  and  tried  to  fix  a  rate  of 
wages.  The  proposition  was  not  even  popu- 
lar among  the  members  of  it.  Some  pro- 
tested and  said  they  preferred  to  fix  their 
own  rate,  or,  in  other  words,  pay  their  men 
what  they  thought  they  were  worth.  The 
action  of  the  Vessel  Owners'  Association  on 
this  kick  was  to  appoint  a  committee  of 
three  to  whom  the  objectors  to  the  rule  were 
to  submit  the  wages  schedule  paid  by  them. 
If  it  was  approved  the  kickers  were  allowed 
to  pay  such  increased  sums;  if  not — not.  Now 
this  is  what  we  called  "Arbitrary  Ruling  " 
in  our  editorial,  and,  with  due  courtes}^  to 
our  contemporaiy,  w^e  see  nothing  in  its  re- 
pl}'  to  change  our  opinion.  Some  owners 
lost  men  who  had  been  with  them  ten  years, 
simply  because  they  would  not  submit  to  the 
schedule,  and  because  they  were  Independent 
enough  to  assert  their  rights  to  living  wages. 
We  are  not  "rabid  leaders  of  extreme 
changes,"  neither  are  the  engineers  on  the 
Great  Lakes.  We  ask  our  contemporar}^ 
to  point  out  any  changes  that  engineers 
have  made.  The  "extreme  changes  "  come 
from  the  Vessel  Owners'  Association,  who, 
for  a  fancied  gain  at  the  spigot  of  a  few 
dollars  paid  in  salaries,  leak  at  the  bung 
hundreds  of  dollars  by  creating  false  issues, 
and  degrading  men  who  have  always  had 
their  interests  at  heart.  It  is  not  in  human 
nature  for  anyone  to  manifest  the  same  zeal 
when  their  income  is  reduced  for  the  same 
service.  Therefore  we  said  that  the  Vessel 
Owners'  Association  was  not  wise  in  its 
generation,  and  had  bad  leaders.  So  it  has, 
of  the  very  smallest  calibre.  If  the3'  would 
create  an  office  of  supervising  engineer  or 
resident  engineer,  and  get  an  honest,  con- 
scientious man  to  fill  it,  leave  all  to  him,  un- 
trammeled,  let  him  pa}'  the  wages  each  man 
earned,  and  hold  him  accountable  for 
economic  results,  the^^  would  be  very  much 
nearer  a  dividend  than  they  are  when  men 
wlio  know  nothing  about  engineers'  duties, 
and  care  less  than  nothing  for  them  person- 
all}',  attempt  to  adjudicate  affairs.  What 
our  contemporary  says  about  supph-  and  de- 
mand, does  not  apply.  Supply  and  demand 
play  strange  tricks  sometimes  with  those 
who  put  implicit  faith  in  it  as  a  maxim. 
The  number  of  engineers  who  are  idle  in  the 
winter  is  large,  but  it  is  much  less  in  sum- 
mer, and  we  have  seen  times  when  it  was 
impossible  to  get  men  even  in  this  port.  Be 
this  as  it  may,  the  covert  insinuation  that 
men  enough  can  be  had  under  the  arbitrary 
ruling  of  the  Vessel  Owners'  Association 


shows  what  these  worthies  have  in  view, 
but  it  will  not  avail  them  anj'thing.  No 
class  of  men  whom  they  would  intrust  with 
their  property'  will  put  up  with  the  injustice' 
we  have  complained  of  and  protested 
against.  Good  men  are  always  scarce,  and 
it  is  unjust  to  them  to  rate  them  on  a  par 
witli  the  idle  and  dissipated,  who  are  willing 
to  w'ork  for  anything.  All  we  say  now  is 
that  we  hope  wise  counsel  will  prevail  on 
both  sicTes. 


THE  '  CITY  OF  PARIS  '  DISASTER. 

It  is  now  stated  authoritative!  \-  that  the  ac- 
cident which  occur  red  to  the  '  City  of  Paris' 
was,  primarily,  the  breaking  of  the  shaft  in- 
side the  stern-tube,  leaving  the  engine  whol- 
ly' disconnected  from  the  propeller.  This 
being  the  case,  the  rest  is  easily  accounted 
for:  the  great  engineSjW'hoUy  unloaded, whirl- 
ed around  for  a  few  seconds  at  a  frightful 
velocity,  with  results  that  are  now  known  to 
have  resulted  in  the  total  destruction  of  the 
low-pressure  engine.  Wh}'  it  alone  was  de- 
stroyed is  as  incomprehensible  as  all  the  rest 
of  the  disaster,  and  that  no  one  was  injured 
in  the  cataclysm  of  flying  iron  and  steam  is 
certainly  marvelous.  There  were  six  per- 
sons in  the  engine-room  at  the  time  of  the 
accident,  and  one  of  them  was  standing  right 
under  the  low-pressure  cylinder  when  it  let 
go.  Another  man  was  on  the  upper  plat- 
form lubricating  the  tail-rod,  when  the  end 
of  all  things  came  for  the  low-pressure  en- 
gine. Onl}'  an  engineer  can  comprehend  the 
condition  of  things  in  that  engine-room  for  a 
few  seconds.  With  the  destruction  of  the 
low-pressure  engine  the  high-pressure  and 
intermediate  cj'linders  were  open  to  the  at- 
mosphere, and  for  a  few  seconds  exhausted 
directl}'  into  it.  Even  if  a  man  had  had  his 
hand  upon  the  throttle  at  the  moment  the 
shaft  gave  v\'ay,  and  had  closed  it  tightly, 
the  steam  pipe  and  steam  chests  would  have 
been  full  of  live  steam,  which  would  have 
exhausted  into  the  engine-room.  As  a  mat- 
ter of  fact,  no  one  was  at  the  throttle,  and 
therefore  still  greater  volumes  of  steam  were 
liberated.  It  would  take  at  least  three 
minutes  before  the  stop  valves  and  throttle 
could  be  closed,  the  links  thrown  into  mid- 
gear,  and  the  boiler  cut  off  from  the  engine- 
room,  and  this  would  be  unprecedented  dis- 
patch, supposing  no  one  lost  his  head  or  was 
at  all  rattled  by  the  situation;  but  three  min- 
utes in  an  atmosphere  charged  with  steam  at 
358  degrees  is  a  lifetime,  and  how  any  man 
of  the  six  escaped  to  tell  the  tale  of  their 
disaster  is  past  understanding.  During  the 
collapse  of  the  low-pressure  engine  anything 
might  have  happened,  and  several  xery 
serious  things  did* happen,  as  is  shown  hy 
the  shipping  of  some  thousands  of  tons  of 
water  and  the  total  disablement  of  the  vessel. 

Even  with  this  meagre  information,  suf- 
ficient is  known  to  class  the  accident  as  one 
of  the  most  extraordinary  that  ever  happen- 
ed, and  it  is  certain  that  it  could  not  have 
been  foreseen  or  guarded  against  in  anj'  way. 
The  management  in  the  'engine-room  and 
the  precautions  taken  show  that  cool,  capa- 
ble, level-headed  men  were  in  charge,  who 
acquitted  themselves  with  credit  to  the  pro- 
fession the}'  represent.  We  shall  publish 
fuller  reports  as  fast  as  t\\ex  are  made 
public. 

UNLAGGED  BOILERS    ON  FAST 
STEAMERS. 

Serious  difficulty  is  experienced  by  the 
fast  passenger  vessels  on  the  Atlantic,  and 
on  all  modern  steamers,  for  that  matter, 
having  closed  fire-rooms,  in  getting  men 
able  to  stand  the  work.  The  trouble  hes  in 
the  high  pressures  carried,  150  pounds  of 
steam,  and  the  temperature  thereof,  which  is 
very  much  higher  than  the  pressures  carried 
twenty  years  ago.  Steam  at  150  lbs.  per 
square  inch  is  llaS^"  F.,  and  boilers  with  this 
pressure  on  are  tremendous  radiators  which 
roast  out  everything  in  their  vicinity.  If 
they  were  fully  protected  with  lagging  of 
the  most  approved  sort  on  every  surface, 
very  mugh  of  the  discomfort  would  be  re-" 
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moved,  and  much  less  coal  would  be  used  on 
the  I'ound  tr-ip,  but  la^-^^-ing-  boilers  costs 
money  in  the  first  instance,  and  not  many  of 
them  are  protected  as  tliey  siiould  be.  Some 
vessels  are  wor-se  than  others  as  ret^ards  the 
condition  of  lii'e-rooms,  but  all  are  bad 
enough,  particularly  when  the  wind  is  aft  or 
following  the  ship,  then  the  lire-rooms  are 
perfect  hells. 

Chief  Engineer  Sewall,  of  tlie  new  steam- 
er 'Majestic,''  said  lately  on  this  sul)ject:  "1 
can  account  for  the  falling-  olF  in  good  men 
only  through  the  adverse  circumstances 
under  which  they  have  to  fire  nowadays  on 
the  fast  ships.  I  do  not  believe  the  pay  has 
anything-  to  do  with  it.  Men  will  not  go  to 
sea  for  any  sum  when  they  learn  that  their 
work  is  to  be  confined  to  air-tight  fire-rooms 
and  inclosures  stifling  with  heat.  Unless 
some  remedy  is  found,  it  is  my  o|)inion  that 
inside  of  three  years  attempts  will  no  longer 
be  made  to  drive  machinery  to  it,s  utmost. 
Ships  will  be  run  at  moderately  liigh  speecljOr 
at  least  under  conditions  which  will  make  it 
an  inducement  for  men  to  work  in  the  lire- 
rooms.*' 

We  do  not  see  clearl}^  what  the  speed  has 
to  do  with  the  heat  in  the  fire-room.  Steam 
of  150  lbs.  per  square  inch  is  just  as  hot  at 
ten  miles  an  hour  as  it  is  at  twenty  miles 
per  hour, and  the  real  source  of  the  heat  and 
discomfort  is  the  steam  in  the  boiler.  Men 
would  not  have  to  handle  so  much  coal  at 
ten  miles  per  hour  as  they  would  at  twenty 
miles  per  hour,  but  they  would  be  just  as 
hot  for  the  time  being.  The  remedj'^,  it  seems 
to  us,  lies  in  better  protection  of  all  steam 
surfaces,  not  in  forcing-  cold  air  in  upon  un- 
covered surfaces.  With  the  present  condi- 
tion of  boilers  in  most  ships,  a  rapid  circula- 
tion of  cold  air  would  carry  off  a  g-reat 
many  tons  of  coal  which  had  done  no  v/ork 
whatever. 


WATER  PURIFICATION. 

It  is  surprising  what  stuff  railroads  and 
private  individuals  will  put  into  their  boil- 
ers to  make  steam  fi'om.  They  know  quite 
well  that  the  water  is  full  of  mineral  sub- 
stances in  solution,  but  they  continue  to  use 
it  to  the  injury  of  the  boiler  and  loss  in  coal 
bills.  Once  in  a  while  they  make  a  feeble  at- 
tenapt  to  remedy  matters  by  writing-  to  par- 
ties familiar  witli  the  subject  and  able  to  ef- 
fect a  cure  for  the  trouble,  then  speed- 
ily forg-et  all  about  the  matter,  and  do  noth- 
ing more.  There  is  no  difficulty  in  purifying 
the  worst  water  and  rendering-  it  available 
for  steam  pur-poses,  but  it  requires  special 
treatment  and  simple  apparatus.  It  costs  a 
little  money,  too,  not  ^nuch  but  some,  but  it 
does  not  cost  so  much  to  have  pure  water 
as  it  does  to  have  impure.  This  is  a  matter 
of  great  importance  to  steam  users,  and 
they  should  adopt  some  system  without 
delay. 


National  President  John  H.  Galwey, 
M.E.B.A.,  has  lately  visited  all  Lake  ports 
as  far  as  Duluth,  where  he  installed  an  asso- 
ciation. All  are  flourishing,  but  Lake  asso- 
ciations adjourn  until  the  15th  of  December, 
as  none  of  the  members  can  attend.  He  will 
shortly  visit  the  Pacific  Coast,  and  look  up 
all  the  associations  there,  after  which  he  will 
pay  his  respects  to  the  Atlantic  sections. 
Brother  Galwey  is  working  hard  for  the 
good  of  the  order. 

 •    ♦  . 

Not  many  years  ago  chief  engineers  on 
the  Great  Lakes  got  $130  per  month,  and 
then  their  duties  were  very  light,  compared 
to  what  they  are  now.  Steam  is  more  uni- 
versally used  for  electric  lights,  cargo  en- 
gines, getting  the  anchor,  steam  steering, 
etc.,  and  all  these  have  to  be  looked  after  by 
the  eiigineer.  Yet  he  gets  ^100  now,  where 
he  got  $130  for  half  the  work.  The  Marine 
Record  is  respectfully  requested  to  cop3' 
this  item. 


The  New  York  office  of  the  Roberts  boiler 
works  will  be  removed,  on  May  1st,  to  the 
Telephone  BuikUng,  lb  Cortlandt  Street. 


FAMOUS  AMERICAN  ENGINEERS.   No.  9. 

MlKK.S  COKYKLL. 

MiEKS  CoiiYELL  was  bom  in  Pennsylva- 
nia, but  has  been  a  resident  of  this  city  for 
the  gi'cater  par-t  of  his  life.  He  learned  his 
trade  at  the  esf^ablishment  now  so  well  known 
as  tlu!  Morgan  Iron  Wot-ks,  but  at  that  time 
the  firm  was  T.  F.  Secor  &  Co.  After  serv- 
ing a  long  apprentic(!sliip  he  became 
draughtsman  iti  tin;  works,  and  so  identified 
himself  with  the  interests  of  the  estal)lish- 
ment  dui-ing  the  following  years,  that  when 
a  change  of  the  firm  introduced  Mr.  Geo.W. 
Quintard  as  business  manager,  in  place  of 
T.  F.  Secor,  retired,  Mr.  Coryell  became  the 
superintending  engineer  of  the  Moi-gan 
Iron  Works,  which  was  the  new  name  under 
the  changed  management. 

The  business  energy  of  Mr.  Quintard  soon 
became  apparent  in  the  increasing  business 
of  the  Works,  and  Mr.  Coryell's  position 
became  one  of  great  responsibility,  not  only 


taxing  his  mechanical  ability  to  the  utmost, 
but  requiring  the  exercise  of  the  highest 
executive  ability  to  manage  the  labor  in  the 
Works  successfully'-  and  profitably. 

This  establishment  took  high  rank  at  that 
day  among  the  manufactories  of  engines  and 
boilers  in  this  countiy,  which  was  due  to  the 
union  of  the  mechanical  skill  of  Mr.  Coryell 
with  the  superior  business  '  ability  of  Mr. 
Quintard. 

Mr.  Corj-ell  has  been  identified  with  the 
progress  of  steam  machinery  and  boilers 
for  so  many  years  that  special  mention  of 
the  ships  turned  out  by  him  is  hardly  neces- 
sary to  our  readers;  he  keeps  himself 
informed  about  engineering  matters  and  is  fa- 
miliar with  all  that  transpires  both  abroad 
and  at  home  by  personal  observation  and  in- 
spection. Miers  Coryell  retired  from  the  Moi-- 
gan  Iron  Works  in  1805,  and  went  into 
business  on  his  own  account  at  the  Dry 
Dock  Iron  Works,  and  also  the  Quintard 
Iron  Works,  of  which  he  was  one  of  the  pro- 
moters and  founders.  His  business  engage- 
ments have  carried  him  all  over  the  world, 
including-  some  3'ears  in  China,  where  he 
built  several  large  steamers  with  Chinese 
mechanics,  whom  he  also  employed  in  the 
re-erection  of  vessels  which  were  built  here 
(also  in  England  and  Scotland)  and  taken 
apart  for  shipment. 

Tlu^  loading-  charactei-istic  of  Mr.  Coryell's 
engineering  work  and  designs  has  always 
been  to  produce  mechanism  in  connection 
witli  steam  engines  which  shall  develop  the 
highest  expansive  effect  in  their  working;  lie 
has  for  many  years  been  closely  allied  to 
and  in  accord  with  the  engineering  ideas  of 
the  late  Edwjird  N.  Dickersou,  with  whom 


h(!  enjoyed  a  close  friendship;  some  of  the 
best  examples  of  Dickerson's  expansion 
system  have  been  produced  upon  engines  de- 
signed and  built  by  Mi-.  Coiyell. 

He  is  a  fi-e(iutmt  passenger  across  the  At- 
lantic on  the  ocean  greyliounds  (so-called), 
and  is  credited  with  spending  a  considerable 
poi  tion  of  his  timt?  in  their  engine  and  fire- 
rooms  dui-iug  tiiese  passages.  Mr.  Coryell'.s 
par  ticular  attention  for  a  few  years  past 
has  bfien  dii-ected  towards  tubulous  or  coil 
boilers,  he  btiing  a  firm  beli(;vei-  in  their 
adoption  in  the  near  future,  and  the  path 
made  (!asy  to  reach  300  lbs.  initial  pi-essure 
in  steam  engines,  when  he  hopes  to  .see  ac- 
complished in  their  cylinders  the  expansion 
of  steam  to  3;i  volumes;  of  course  with  pup- 
pet valves  as  a  necessary  adjunct. 

Mr.  Coryell,  when  a  3'oung  draughtsman, 
assisted  in  the  wor  k  of  prepai-ing  drawings 
for  the  '  Stevens  BatterN  ,'  and  years  subse- 
(|uently,  when  tlie  battery  \\as  offer  ed  to  our 
Government,  he  advocated  with  all  theiirllu- 
ence  he  couUl  exert,  its  acceptance ;  his  ad- 
miration for  this  great  war  vessel,  and  his 
favorable  professional  opinion  of  it  as  such, 
was  very  highly  appr  eciated  by  the  late  Ed- 
win Stevens,  during  the  time  he  was  vainly 
endeavor-ing  to  have  it  tested  and  accepted 
by  our  naval  authorities. 

During  the  civil  war,  Mr.  Coryell  was 
associated  with  others  as  a  board  to  decide 
upon  important  engineering  questions  which 
had  arisen  relating  to  the  economy  and 
efficiency  of  the  machinery  of  war  vessels, 
and  more  recently  he  was  a  member  of  the 
Naval  Advisory  Board  (created  by  a  law  of 
Congress),  during  Hon.  W.  E.  Chandler's 
administration  of  the  Navy  Department. 
This  board  designed  the  '  Dolphin,' '  Bos- 
ton,' '  Atlanta  '  and  '  Chicago,'  which  were 
blockaded  and  bombarded  by  the  Whitney- 
ad  ministration  for  four  years,  only  to  be  re- 
leased by  the  present  enlightened  Secretary 
of  the  Navy,  and  sent  abroad  with  the  of- 
ficial designation  of  "  Squadron  of  Evo- 
lution." 


BOGUS  INVENTIONS. 

There  are  a  lot  of  alleged  trade  papers 
published  in  this  country,  whose  contents 
consist  of  just  such  silly  items  as  that  here 
appended: 

"A  journal  devoted  to  new  inventions  gives  an  ac- 
count of  an  alarm  for  hot  journal  bearings,  the  in- 
vention of  one  Christian  Agerskov,  of  Copenhagen, 
Denmark.  The  idea  embodied  is  to  arrange  an  ex- 
plosive, in  association  with  certain  chemicals,  so 
that  a  certain  degree  of  heat  will  cause  tlie  expiosion 
and  warning  before  the  heat  reaches  a  destructive 
stage.  A  small  slieet  of  sheet  metal — something  like 
a  cartridge  shell — is  filled  about  half  way  to  the 
open  top  of  the  e.vplosive.  A  parafBne  globular  cap- 
sule, hollow  inside,  is  filled  with  sulphuric  acid  and 
sealed.  This  globule  is  laid  on  top  of  the  explosive, 
and  a  mixture  of  chlorate  of  potash  and  sugar  is 
tilled  in  all  around  it;  then  a  stopper  or  i>lug  of  cork 
or  rubber  is  put  in,  sealing  the  cartridge.  A  hole  is 
drilled  in  the  box  or  bearing  and  the  cartridge  set 
in.  Should  the  bearing  run  dry,  the  heat  will  melt 
the  i)aralline  capsule,  letting  the  sulphuric  acid  come 
in  contact  with  the  chlorate  and  sugar  mixture, 
which  will  immediately  explode  the  cartridge,  caus- 
ing a  loud  detonation  and  a  light  and  volume  of 
smoke,  so  that  attention  is  immediately  called  to 
the  condition  of  the  bearing.  This  invention  has 
wonderful  merit  and  has  been  patented  in*  many  of 
the  European  countries. 

This  invention  has  no  merit  whatever,  and 
is  an  utterly  useless  conti-ivauce  for  any  pur- 
pose. Engineers  have  no  use  for  torpedoes 
or  bearings  that  explode  and  scare  every- 
body to  death;  they  find  out  long  before  the 
chlorate  of  potash  does  that  a  bearing  is  hot 
and  prevent  it  from  getter  hotter.  Can 
chlorate  of  potash  do  that?  What  is  want- 
ed more  than  explosive  torpedoes  on  bear- 
ings, is  a  good  i-efrigorant  which  will  take 
the  heat  out  of  a  shaft  or  crankpin  '2^'  di- 
ameter. 


A  subscriber  in  Philadelphia  propounds 
the  old  cannon  ball  question  which  has  now 
passed  into  history  as  one  of  the  most  popu- 
lar of  modern  inquiries.  A  cannon  ball  fired 
backward  from  a  train  falls  where  it  was 
fired,  with  relation  to  the  earth.  With  re- 
lation to  the  train  it  acts  just  as  any  other 
cauuou  ball  would, 
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ECONOMY  OF  COMPOUND  AND  TRIPLE 
ENGINES.* 

In  comparing-  the  economical  working  of 
compound  and  common  engines,  it  is  neces- 
sary to  use  the  same  pressures  of  steam,  the 
same  quantity,  and  put  it  through  the  same 
number  of  expansions. 

Let  us  assume  the  diameter  of  cylinders  of 
a  compound  engine  to  be  30'  h.p.  and  60"l.p., 
steam  pressure  80  lbs.  per  □  cut-olf  at  half- 
stroke  in  h.p.  cylinder,  and  about  the  same 
in  l.p.  cylinder. 

We  will  now  find  the  ratio  of  expansion  of 
steam,  that  is,  compare  the  volume  of  steam 
admitted  into  the  h.p.  cylinder  to  the  volume 
which  it  will  occupy  by  the  time  it  fills  the 
l.p.  cylinder. 

Steam  cut  off  at  half-stroke  will,  by  the 
time  it  expands  and  fills  the  whole  stroke, 
occupy  twice  its  volume;  this  is  called  two 
expansions. 

Ratio  of  cylinders=60--r-30'=4. 

Therefore  2x4=8  expansions  of  steam. 
We  will  now  trace  the  initial  and  terminal 
pressures  in  the  cylinders;  in  the  h.p.  initial 
80  lbs.,  and  terminal  8  lbs.;  in  l.p.  initial  8 
lbs.,  and  terminal  3|  lbs.  absolute. 

Temperature  of  steam  80  lbs.  is  324°F. 

Temperature  of  steam  8  lbs.  is  236 

Fall  of  temperature  in  h.p. . .  88 

Temperature  of  steam  8  lbs.  is  236 
Temperature  of  33^  lbs.  abs.  is  150 

Fall  of  temperature  in  l.p. ...  86 

In  the  common  engine  we  must  use  a  cyl- 
inder 60"  diameter,  the  same  as  l.p.  of  com- 
pound, and  steam  to  be  cut  off  at  one-eighth 
of  the  stroke. 

Initial  pressure  of  steam  80  lbs.,  and  ter- 
minal pressure  3|  lbs.  absolute. 

Temperature  of  steam  80  lbs.  is  324°F. 
Temperature  of  3}4  lbs.  abs.  is  150 

Fall  of  temp,  in  common  engine  174 

From  which  we  see  that  the  same  total 
fall  of  temperature  takes  place  in  the  com- 
pound as  in  the  common  engine,  but  with 
this  diffei'ence,  that  part  is  in  the  h.p.  and 
part  in  the  l.p.  c^iinder.  So  that  with  more 
uniform  temperatures  in  the  two  cylinders 
there  cannot  be  so  much  condensation  of 
steam  at  the  commencement  of  stroke  as 
there  will  be  when  thei'e  is  a  great  variation 
of  temperature,  such  as  that  in  the  common 
engine. 

We  say  the  compound  engine  is  more 
economical  than  the  common  one,  because 
there  are  two  cylinders  to  obtain  the  neces- 
sary expansions  of  steam,  therefox^e  the  tem- 
perature throughout  the  stroke  is  more  uni- 
form, and  less  condensation  takes  place. 

In  the  common  engine  there  is  only  one 
cylinder  to  obtain  the  expansions,  therefore 
a  greater  variation  of  temperature,  conse- 
quently a  greater  amount  of  condensation  of 
steam  when  it  is  admitted  amongst  the  cool- 
er steam,  cooler  surface  of  piston  and  cylin- 
der sides. 

The  following  method  will  give  an  ap- 
proximation of  the  losses: 

88X100  j  =12.64^  of  condensation  of  h.p.  compared 

174X4    '  common  engine. 

86X100  i  =50  (nearly)  %  of  condensation  of  l.p.  com- 

174     i  pared  to  common  engine. 

^50+12.64=62.64^  compared  to  common  engine. 
100— 62.64=37.36,'?  saving  by  compound  engine  over 
common  engine. 

In  the  case  of  a  triple-expansion  engine 
compared  to  the  common  one,  I  will  take 
as  an  example  the  actual  dimensions  of  a 
triple  engine  with  three  cranks,  h.p.  28",  i.p. 
46"  and  l.p.  75"  diameter,  stroke  i  ft.  6  in., 
steam  pressure  in  boiler  170  lbs.  per  square 
inch,  cut  off  at  half-stroke  in  h.p.  engine.  By 
measurement  from  indicator  diagrams,  the 
h.p.  has  an  initial  pressure  of  160  lbs.,  and 
terminal  pressure  50  lbs.  per  □  ".  I.p.  ini- 
tial pressure  50  lbs.  and  terminal  pressure 
7  lbs.  L.p.  initial  pressure  7  lbs.  and  terminal 
pressure  3|  lbs.  absolute. 

*An  abstract  of  a  paper  read  at  the  Marine  Eng  neers'  In- 
stitute, South  Shields,  by  W.  E.  Thompson,  Te^^cher  of  En- 
gineers, I^ortb  Shields,  Eng, 


Temp,  of  steam  at  IGO  lbs.  371' 
Temp,  of  steam  at  50  lbs.  298° 

Fall  of  temp,  in  h.p.  ...  73° 

Temp,  at  50  lbs  298° 

Temp,  at   7  lbs  .834° 

Fall  of  temp,  in  i.p   64° 

Temp,  at  7  lbs  234° 

Temp,  at  33^  lbs.  absolute.  150° 

Fall  of  temp,  in  l.p   84° 


In  the  common  engine  using  the  same 
pressure  and  same  quantity  of  steam,  and 
passing  it  through  the  same  number  of  ex- 
pansions. 

Cutoff  at  half-stroke g^ives  two  expansions. 

—  =7.17  Ratio  of  h.p.  and  I.p.  cylinders. 
28-2  >■  ^  ' 

7.17X2=14.34  Expansions  of  steam  in  triple. 

Therefore  the  steam  in  common  engine 
must  be  cut  off  so  as  to  give  the  same  ex- 
pansions, the  diameter  of  cylinder  to  be  75", 
same  as  l.p.  in  triple  and  the  same  stroke. 

The  initial  pressure  will  be  160  lbs.  and 
terminal  pressure  3^  lbs.  absolute. 

Temp,  at  160lbs  371° 

Temp,  at  S%  lbs.  absolute  150° 

Total  fall  of  temp  .221° 


We  will  now  find  the  respective  values  of 
the  temperature  ranges  compared  to  that  of 
the  common  engine. 

'^^'-^  =2.66  Ratio  of  i.p.  to  l.p. 
46-'  ^ 

—  =  7.17  Ratio  of  h.p.  to  l.p. 

^82  ^  ^ 

73X100  _4.6^  loss  in  h.p  compared  to  common  en- 
21X7.17~  giiie. 

64x100  _10.95»  loss  in  i.p.  compared  to  common 
2212.  X66~  engine. 

84X100_38.0^  loss  in  l.p.  compared  to  common 
—221  engine. 

38+10.9x4.6=53.5^  fall  of  temp,  in  triple  compared 
to  common  engine. 

100 — 53.5=46.5^  in  favor  of  triple  expansion. 

As  triple  engines  on  an  average  burn  1^ 
lbs.  coal  per  hour,  per  i.h.p.,  we  may  use 
the  following  to  approximate  the  amount  for 
a  common  engine: 

53.5:100:  :1.5  lbs.  to  2.8  lbs.  per  hour,  per  i.h.p.,  by 
common  sngine. 

In  the  triple  engine  we  have  three  cj'lin- 
ders  to  obtain  the  expansions  of  steam, 
therefore  a  more  uniform  temperature  of 
steam  throughout  the  stroke  than  that 
obtainable  in  a  common  engine  where 
all  the  expansion  is  done  in  one  cylinder, 
from  which  we  conclude  there  is  less  con- 
densation of  steam  and  more  economy  in  the 
working. 

We  will  now  proceed  to  show  the  econom}' 
in  respect  to  the  dimensions  of  working 
parts;  viz.,pistonrod,connectingrod  and  shaft. 

Assuming  that  the  compound  engine  and 
the  common  one  have  a  piston  stroke  of  36", 
their  crank  centers  are  each  18". 

The  effective  leverage  of  common  engine's 
crank  is  18",  and  the  efiective  leverage  of 
compound  engine's  ci-anks  is  12f",  which  will 
be  seen  from  the  above  sketch. 

Taking  the  pressure  on  h.p.  piston  at  80 
lbs.  and  on  the  l.p.  at  15  lbs.  gross. 

We  will  use  area  of  pistons  in  circular 
inches. 

30-' X 80=  72, 000  lbs.  on  h.p.  piston. 
60' X  15=  54,000  lbs,  on  l.p.  piston. 

126.000  Total  lbs.  at  I234"  leverage. 
126,000x12.75=1,606,500  in.  lbs,  twisting  moment  on 
shaft. 


Taking  the  pressure  on  common  piston  at 
95  lbs.  gross. 
60^X95=342,000  lbs.  on  piston. 

342,000x18=7,956,000  in.  lbs.  twisting  moment  on 
shaft. 

The  strains  throughout  on  the  compound 
engine  being  considerably  less  than  on  the 
common  engine,  much  lighter  material  maj- 
be  used  for  same  power  of  engines. 

Proceeding  to  the  triple  and  common  en- 
gines in  respect  to  economy  of  material. 

The  triple  engine  has  a  stroke  of  54",  and 
the  common  one  the  same. 

The  effective  leverage  of  common  engine 
crank  is  27".  The  effective  leverage  of  h.p. 
crank  is  taken  as  27",  the  i.p.  and  l.p.  each 
13i". 

The  pressure  on  h.p.  is  160  lbs.,  on  i.p.  45 
lbs.  and  l.p.  8  lbs.,  for  the  positions  of  cranks. 
28^X100=125,440  lbs.  on  h.p.  piston. 
125,440x27=3,386,880  in.  lbs.  twisting  moment. 
46- X  45  =  95,220  lbs.  on  i.p.  piston. 
75' X  8  =  45,000  lbs,  on  l.p.  piston. 

140,220^Total  lbs. 

140,220x13.5=1,892,970  in.  lbs.,  by  i.p.  and  l.p.  com- 
bined. 

1,892,970x3,386,880=5,279,850  in.  lbs.  total  T.  mo- 
ment on  triple  engine  shaft. 
75'^ X  175=984,375  lbs.  on  common  piston. 
984,375X27=26,578,125  in.  lbs.  T.  moment  on  com- 
mon engine  shaft. 
The  triple  showing  lesser  strains  through- 
out, lighter  material  may  be  used. 


MANAGEMENT  OF  HIGH  PRESSURE 
MARINE  BOILERS.   No.  1. 

With  the  high  pressure  steam  now  used, 
it  is  obvious  that  great  attention  must  be 
given  to  the  condition  and  management  of 
boilers,  and  it  should  therefore  be  our 
greatest  care  to  subject  them  to  careful  in- 
ternal examination  as  frequently  as  po^-sible, 
noting  an3^  sign  of  weakness  or  corrosion, 
and  getting  them  protected  or  strengthened 
as  promptly  as  possible,  keeping  them  clean, 
preserving  a  thin  scale  over  those  parts  ex- 
posed to  the  direct  action  of  the  flame,  and 
using  all  means  in  our  power  to  avoid  pre- 
ventable accidents. 

Accidents  to  boilers  have  frequent]}-  oc- 
curred during  the  past  few  years,  many  of 
which  have  been  occasioned  soleh-  by  dirt. 
This  in  some  cases  being  common  salt,  in 
others  ordinary  scale  which  has  been  allowed 
to  accumulate  to  too  great  a  thickness,  whilst 
in  other  cases  it  appears  to  have  been  a  dark 
gluey  substance,  apparentl}^  composed  of  oil 
from  the  cylinders  mixed  with  mud  or  other 
dirt  from  the  feed  water. 

Steam,  as  we  ai^e  all  aware,  is  composed  of 
pure  water,  and  so  long  as  pure  water  is 
supplied  for  feed,  and  an  equal  weight  of 
steam  only  is  used,  so  long  will  the  composi- 
tion of  the  water  in  the  boiler  remain  unal- 
tered. 

If  originall}'  fresh,  it  will  remain  fresh,  if 
originally  salt  and  of  any  particular  density, 
it  will  remain  salt  and  at  that  particular 
densit}^  If,  however,  an  impulse  or  salt 
water  is  used  and  nothing  but  steam  is  taken 
from  the  boiler,  the  whole  of  the  impurities, 
be  they  salt,  mud  or  anything  else,  will  re- 
main in  the  boiler,  and  consequently  the  con- 
dition of  the  boiler  water  will  continuall}' 
tend  to  become  more  and  more  dense  and 
impure,  and  in  time  will  become  unfit  for 
use. 

Now,  the  feed  water  at  sea  can  never  be 
absolutely  pure,  while  often  it  is  very  far 
from  such  a  condition,  and  as  of  necessity  a 
small  quantity  of  sea  water  must  be  continu- 
all3'  supplied  to  the  boilers,  although  this 
supply  ma,y  be  very  small  in  proportion  to 
the  whole  amount  of  feed  water  used,  yet  the 
aggregate  amount  on  a  long  voyage  would 
be  very  great.  It  is  a  Avell-knowu  fact  that 
deposit  takes  place  much  more  rapidly  with 
the  high  pressure,  now  generally  .used,  than 
with  the  lower  pressure  formerh'  used,  and 
Mr.  Parker,  chief  engineer  surveyor  at 
Lloyd's,  has  I'ecentl}'  shown  us  that  the  extra 
feed  required  per  1,000  h.p.  indicated 
amounts  to  one  ton  of  water  per  day,  and  if 
this  water  has  to  be  taken  from  the  sea  no 
less  than  2  cwt.  of  solid  matter  must  be  de- 
posited every  day,   It  can,  therefore,  easily 
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be  seen  how  detrimental  such  ti'eatment 
must  be  to  boilers  engaged  on  long  voyages. 

So  far  as  the  effects  of  the  solid  matter 
contained  in  sea  water  are  concerned,  we 
may  consider  them  to  consist  of  two  distinct 
kinds  of  substances.  One  portion,  being 
chiefly  common  salt,  together  with  a  little 
chloride  of  magnesia,  is  very  soluble  in  water 
of  any  temperature,  and  sea  water  must  be 
evaporated  to  a  very  great  extent  before  this 
portion  is  sepai-ated  or  deposited.  The  other 
portion  is  principally  sulphate  and  carbon- 
ate of  lime,  which  are  very  sparingly  solu- 
ble in  cold  water,  and  almost  insoluble  in 
water  in  the  temperature  at  which  steam  is 
formed  at  the  high  pressure  now  used. 

Therefore,  in  any  quantity  of  sea  water 
put  into  a  boiler  and  raised  in  temperature 
to  boiling  point,  the  soluble  portions  of  the 
solid  matter  still  remain  dissolved,  but  the 
whole  of  the  lime  salts  are  deposited  in  a 
solid  form,  and  these  salts  thus  deposited 
constitute  the  greater  portion  of  ordinary 
boiler  scale. 

If  from  any  cause  sea  water  must  be  used 
as  feed  water,  two  courses  are  open  to  us  : 
we  may  allow  matters  to  take  their  course 
and  the  whole  of  the  salt  put  into  the  boiler 
remain  there,  when  the  lime  salts  will  be- 
come deposited  in  the  boiler,  the  soluble 
salts  remaining  in  solution  and  the  water 
become  denser  and  denser  to  the  point  at 
which  it  becomes  saturated;  or  we  may,  by 
brining  or  blowing  off,  check  the  density  of 
the  water  from  exceeding  any  desired 
amount  by  discharging  from  the  boiler,  when 
this  density  is  reached,  just  so  much  saline 
matter  as  entered  with  the  feed.  For  in- 
stance, it  is  not  thought  prudent  to  allow 
the  boiler  water  to  become  of  greater  den- 
sity than  twice  the  saltness  of  the  sea.  Then 
in  order  to  do  this,  for  every  gallon  of  sea 
water  introduced  into  the  feed,  after  this 
density  has  been  reached  half  a  gallon  of 
boiler  water  must  be  blown  out. 

With  treatment  the  boiler  water  does  not 
become  abnormall}'  salt;  but  as  blowing  out 
has  been  resorted  to,  the  waste  has  also  to 
be  made  up  with  sea  water,  and  thus  more 
sea  water  has  to  be  used  altogether  than  if 
the  first  course  had  been  practiced. 

Now  the  whole  of  the  lime  salts  of  the  sea 
water  must  in  either  case  be  left  in  the  boiler, 
so  that  by  adopting-  the  last-mentioned 
method  a  greater  quantity  of  scale  will  be 
formed  in  the  boiler. 

The  apparent  anomaly  that  in  cases  where 
it  is  necessary  to  use  salt  water  with  the 
feed,  the  Salter  the  water  is  maintained  in 
the  boiler  the  cleaner  it  will  be  found,  is  thus 
seen  to  be  due  to  the  fact,  that  by  allowing 
the  boiler  water  to  become  very  salt  a  less 
total  amount  of  sea  water  has  to  be  used  ; 
but  it  must  be  remembered  that  it  is  possible 
to  cari'y  this  practice  to  a  very  dangerous 
extent,  so  that  a  degree  of  saltness  may  be 
reached  which  in  itself  will  be  more  danger- 
ous than  an  accumulation  of  thin  hard  scale. 
Assuming  the  water  has  been  allowed  to  be- 
come so  salt  that  an  actual  deposition  of  salt 
has  taken  place,  it  will  be  obvious  at  once 
that  as  this  salt  is  so  ver^^  easily  soluble,  a 
very  limited  amount  ]of  blowing  down  and 
replacing  with  sea  water  will  sufficiently 
freshen  the  boiler  water  to  re-dissolve  the 
deposited  salts.  And  here  let  me  say,  that 
by  neglecting  the  frequent  use  of  the  salino- 
metei"  an  engineer  does  not  know  how  near 
to  danger  point  he  may  be  at  any  moment. 
{To  be  continued.) 
 •  ♦  »  • 

Persons  sometimes  speculate  as  to 
whether  animals  reason  or  exercise  judg- 
ment in  certain  cases.  They  certainly  tlo. 
All  animate  creatures  know  goon  food  from 
bad,  danger  from  safety',  and  cautiously 
consider  every  action  before  deciding.  What 
can  man  do  more  than  this,  except  talk  ? 


When  a  man  guilty  of  some  dereliction  of 
duty  begins  his  explanation  with  a  slowly 
enunciated  "Well — the— fact— is,"  look  out 
for  him.  He  is  ransacking  his  brain  for  the 
most  plausible  lie,— Texas  Sif  tings. 


LOSS  BY  CONDENSATION  AND  RE-EVAP- 
ORATION IN  MARINE  ENGINE 
CYLINDERS.* 

The  introductioti  of  the  compound  engine 
was  a  distinct  gain  over  the  ordinar3'  con- 
densing (uigine,  and,  steps  being  ultimately 
taken  to  carry  the  principle  fuilhei-,  the  ex- 
perience of  the  last  twenty  y(!ars  has  resulted 
in  our  having  arr-ived  at  the  quadruple 
engine,  through  a  series  of  added  cylitiders 
and  increaseii  pj-essures,  showing,  however, 
a  decreasing  rate  of  gain  in  elliciency.  A 
further  advance,  however,  is  necessary,  and 
the  only  question  is  the  direction  in  which  it 
may  be  found. 

In  the  present  paper  the  author  does  not 
propose  to  do  more  than  suggest  a  direction 
in  which  a  considerable  gain  may  be  secured 
without  multiplying  expansions  or  incr-easing 
the  alread3'  high  pressures. 

Condensation  and  re-evaporation  in  the 
cylinders  has  long  been  recognized  as  a  great 
source  of  loss,  and  it  was  generally  held  that, 
by  breaking  up  the  operation  of  expansion 
into  two,  three,  or  four  cylinders,  we  had 
ovei-conie  the  dilUcult3\  This,  however,  is 
still  doubtful.  Tlie  action  of  the  steam  on 
the  walls,  cover,  and  piston  of  the  cylinder, 
has  received  very  able  investigation;  but  the 
author  is  not  aware  that  the  ports,  and  what 
occurs  within  them,  have  had  their  full  share 
of  attention.  The  conduction  of  heat  into 
and  out  of  a  metal  surface  is  dependent  upon 
the  rate  of  circulation  of  the  heating  or  cool- 
ing medium  over  it,  and  this  circulation  is  of 
greatei-  moment  as  the  difference  of  temper- 
ature between  the  two  becomes  less. 

Now  the  steam  passes  into  and  out  of  the 
cylinder  without  actually  circulating  over 
its  surfaces;  the  vapor  in  contact  with  the 
cylinder  surfaces  practically  remains  so,  or. 
at  most  cannot  possibly  pass  over  them  at  a 
greater  speed  than  that  due  to  the  piston 
speed,  while  in  the  case  of  the  ports  the  whole 
volume  is  passed  through  an  area  (which  has 
generally  a  very  large  proportionate  peri- 
meter) at  about  ten  times  the  piston  speed. 
The  circulation  over  the  cylinder  surfaces  is 
practically  nil,  and  conduction  is  still  further 
impeded  by  the  condensed  water  clinging  to 
them,  but  it  is  extremely  rapid  and  efficient 
in  the  ports,  where  its  high  speed  also  main- 
tains the  surfaces  clear  of  water,  and  in  the 
best  possible  state  for  parting  with  or  taking 
up  heat;  better  conditions,  in  fact,  could 
hardly  be  obtained  for  promoting  condensa- 
tion or  evaporation.  While  the  cylinder 
walls  probabl}'  do  not  rise  much  above  or 
fall  much  below  a  certain  mean  temperature, 
each  port  gets  thoroughl3'  heated  up  to  the 
initial  and  then  thoroughly  cooled  down  to 
the  terminal  temperature  at  every  revolu- 
tion. Steam  jacketing  may  do  a  great  deal 
to  lessen  condensation  and  re-evaporation  in 
the  cylinder,  but  it  obviously  cannot  deal 
with  the  serious  mischief  which  thus  occurs 
in  the  ports,  and  it  may  not  be  too  much  to 
say  that  although  the  extent  of  the  cylinder 
surfaces  exceeds  that  of  the  ports,  it  is  in  the 
latter  where  the  heaviest  losses  occur.  There 
can  be  no  doubt  that,  especially  in  the  quad- 
r-uple  engine  where  this  heating  or  cooling 
action  takes  place  sixteen  times  per  revolu- 
tion, we  have  a  state  of  things  which  de- 
mands a  remedy,  and  any  successful  attempt 
to  eliminate  it  would  be  amply  repaid  by  in- 
creased efficiency.  If  these  losses  could  be 
eliminated  almost  entirely,  there  would  ob- 
viously be  no  necessit3'  to  carry  the  com- 
pound principle  further  than  the  two-cylinder 
engine,  unless  for  the  purpose  of  obtaining 
the  more  etiual  turning  moment  given  by 
three  cranks.  In  an  unjacketed  cylinder 
cutting  off  at  75  per  cent,  of  the  stroke,  it 
has  been  found  that  the  quantity  of  steam 
condensed  amounts  to  about  11  per  cent,  of 
the  whole  quantity  admitted  to  the  cylinder. 
The  range  of  temperature  to  which  the  horse 
power  ports  of  a  triple-expansion  engine, 
working  at  IG  lbs.,  are  exposed  are  approxi- 
mately as  follows:  H.  p.  371°— 310°  =  G1°. 
That  is,  to  take  the  case  of  the  horse-power, 

*  Paper  by  Mr.  E.  C.  Peck,  read  before  the  Instituliou  of 
Engineers  and  Shipbuilders  in  Scotland. 


steam  of  371"  temperature  is  passed  thi  ough 
a  port  having  a  temperature  of  only  olO", 
and  aft<.'r  being  reduced  to  a  temperature  of 
:ilO''  is  exhausted  througli  a  port  having  a 
temperature  of  371°.  The  loss  of  pressure 
encountered  by  passing  the  hot  steam 
through  a  cool  port,  and  the  back  pi  e.ssure 
obtained  b^'  passing  the  cool  steam  through 
a  hot  port,  must  occasion  .serious  loss,  and 
the  present  large  pioportion  of  port  ai-»,'as 
which  are  found  necessar}',  especially  in  fast 
running  engines,  are  probably  due,  in  a  great 
measure, to  the  coiiden.sation  on  entering,  and 
the  re-evaporation  on  leaving  the  cylinder, 
causing  a  loss  of  head  or  imposing  a  resist- 
ance wliicli  is  not  really  due  to  want  of  port 
area,  and  would  not  exist  were  the  tempera- 
ture of  the  port  the  same  as  that  of  the  pass- 
ing steam. 

The  well-known  high  efficiency  of  the  Cor- 
liss t^'pe  of  engine  is  probably  iiot  so  much 
due  to  careful  jacketing  and  the  facility  for 
obtaining  a  correct  distrilmtion  as  to  the 
separate  steam  and  exhaust  poi  ts  adopted. 
In  suggesting  tlie  adoption  of  separate  steam 
and  exhaust  ports  for  marine  engines,  the 
author  is  aware  that  the  complication  invol- 
ved would  present  the  most  important  fea- 
ture for  discussion,  but  although  no  great 
economy  has  ever  been  gained  without  in- 
curring extra  first  cost,  it  is  probabh;  that 
this  first  cost  woud  be  much  less  th^iti  ap- 
pears at  first  sight.  For  instance  the  i-ecog- 
nized  gain  of  the  triple  over  the  two-cylinder 
compound  is  about  23  per  cent.;  it  would, 
therefore,  onl^'  be  neces.sary  to  effect  this 
saving  in  the  two-cylinder  engine  to  enable 
us  to  dispense  with  the  third  engine  com- 
pletely. This  saving  is  probably  almost 
within  the  scope  of  the  separate  valves,  com- 
bined with  efficient  steam  jacketing.  The 
steam  valves,  link  motion,  and  reversing 
gear  would  be  at  least  25  per  cent,  lighter, 
and  it  would  not  be  a  matter  of  great  difB- 
culty,  especially-  in  engines  with  valve  gear 
of  the  J03'  type,  to  work  an  exhaust  valve  on 
the  opposite  side  of  the  cyiinder  by  a  simple 
connection  with  the  connecting-rod.  Objec- 
tion ma_y  be  taken  to  the  increased  clearances 
involved  by  separate  steam  and  exhaust  pas- 
sages, but  besides  the  fact  that  clearance  in 
multiple-expansion  engines  is  not  of  such 
moment  as  in  the  simple  engine,  it  must  be 
remembered  that  for  the  reasons  given  above 
— viz.,  that  the  condensation  causes  loss  of 
head  and  re-evapoi  ation  imposes  a  resistance 
in  the  ports— the  proportion  of  port  area,  and 
consequently  the  clearances,  could  be  con- 
siderably decreased,  while  at  the  same  time 
the  independent  exhaust  valve  would  give  a 
facility-  for  a  correct  regulation  of  the  com- 
pression. There  is  another  point  in  which 
the  adoption  of  separate  valves  would  be 
productive  of  direct  advantage.  In  our 
present  piston  valves  there  is  a  constant 
leakage  in  each  valve  from  steam  to  exhaust 
side  to  an  extent  proportionate  to  the  size  of 
the  valve,  which  is  at  least  one  third  larger 
than  that  necessary  for  steam  alone.  In  ad- 
dition to  tliis  there  is  the  constant  loss  by 
conduction  through  the  thin  body  of  the  valve 
from  steam  to  exhaust  side.  Tiie  steam  and 
heat  thus  passed,  as  regards  tiie  first  two  or 
three  cylinders,  are  only  partial  losses, 
although  probably  serious  enough  in  extent, 
but  as  regards  the  1.  p.  cylinder  they  are 
completely  lost. 

Wlien  we  consider  the  losses  by  radiation, 
condensation,  and  re-evaporation,  involving 
loss  of  head  and  resistance  in  ports  and  also 
leakage  of  valves,  it  appears  likely  that  by 
the  adoption  of  separate  steam  and  exhaust 
valves  an  improvement  may  be  looked  for 
which  miglit  in  some  cases  lead  to  the  sub- 
stitution of  a  two-cylinder  compound  for  a 
triple,  and  at  least  postpone  the  further  ad- 
vance in  complication  involved  in  quadruples. 

The  author  regrets  leaving  the  subject 
without  being  able  to  offer  more  than  a  sug- 
gestion in  the  way  of  a  practical  solution,  as, 
pending  experiments,  it  is  at  present  rather 
a  subject  of  speculation.  What  we  do  know, 
however,  is  that  condensation  and  re-evap- 
oration exist  to  a  serious  extent;  that  the 
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initial  condensation  and  what  may  be  called 
the  initial  re-evaporation  bear  a  very  large 
proportion  of  the  loss,  therefore  that  the 
cause  should  be  looked  for  rather  in  the  pas- 
sages than  in  the  cylinder  itself;  and  that 
the  valves  at  present  used  are  unsuitable  as 
a  device  for  dealing  with  steam  of  varying 
temperatures. 

It  IS  evident  that,  just  as  the  isolation  of 
the  different  stages  of  the  expansion  of  a 
given  volume  of  steam  has  been  productive 
of  gain  in  the  different  forms  of  the  compoimd 
engine,  a  further  gain  of  considerable  im- 
portance could  be  obtained  by  isolating  those 
parts  of  each  engine  which  have  essentially 
to  do  with  the  extremes  of  temperature. 


HIGH-SPEED 


FOR  CARGO 


ENGINES 
BOATS.' 

Weight  economy  is  of  great  importance  m 
all  machinery-  designed  for  ships ;  at  the 
same  time  fuel  economy  is  of  equal,  if  not 
greater  importance  even,  when  the  matter  is 
studied  solely  from  the  standpoint  of  weight 
required  for  propelling  the  ship.  To  make 
this  evident,  take  the  case  of  two  engines  in- 
dicating 800  h.p.  One  engine  weighs  90 
tons,  and  the  coal  consumption  is  15  tons  per 
day.  The  other  engine  weighs  100  tons, 
and  the  coal  consumption  is  13  tons  per  day, 
the  boilers  being  supposed  equal  in  weight 
and  efficiency  in  each  case.    It  is  quite  evi- 


quire  a  marked  increase  in  weight  economy 
to  justify  this.  It  will  be  seen,  therefore, 
that  it  is  not  justifiable  under  ordinary  con- 
ditions to  increase  the  revolutions  of  a  screw 
propeller  50  per  cent,  above  the  number  cor- 
responding to  the  maximum  efficiency.  The 
author  is  of  the  opinion  that  the  propeller 
now  adopted  for  cargo  boats  of  about  800 
i.h.p.  and  9  to  9^  knots  average  speed  at  sea 
is  a  very  near  approach  to  the  best  possible 
propeller  for  the  work.  It  is  tlie  result  of 
numberless  trials,  and  embodies  the  best 
practice  of  each  maker.  The  problem  has 
been  worked  out  by  each  maker  for  himself, 
and  the  fact  that  all  have  reached  approxi- 
mately the  same  result  must  be  taken  as  a 
proof  that  that  result  is  not  far  from  a  cor- 
rect one. 

As  this  paper  is  throughout  a  comparative 
one,  it  will  be  well  at  this  point  to  place  be- 
fore you  the  exact  type  of  ship  and  engines 
which  was  in  the  author's  mind  when  writ- 
ing it. 

The  particulars  are  as  follows : 

Length  on  load  line   281  ft.  8  in. 

Breadth,  extreme   36  ft.  6  in. 

Depth  moulded  amidships  26  ft.  6  in. 

Mean  draught  from  top  of  keel.  21  ft.  4  in. 

Displacement   4,766  tons. 

Prismatic  co-eflficient  802 

Engines — Cylinders,  diameter..  22  in.,  37^  in.,  60  in. 

Stroke   39. 

Average  speed  at  sea   9|  knots. 

"      i.h.p  at  sea   800. 

TABLE  A. 

To  Show  the  Effect  of  Variation  in  the  Condenser  Pressure, 


advisable  to  adopt  high-speed  engines  in 
cargo  boats,  the  only  economical  way  is  by 
some  arrangement  of  gearing.  As  fuel 
economy  has  been  shown  to  have  very  great 
bearing  upon  an3'  question  regarding  en- 
gines for  cargo  boats,  it  will  be  advisable  at 
this  point  to  enumerate  some  of  the  points 
regarding  the  steam  economy-  of  engines 
whicli  may  be  affected  by  the  alterations 
advocated  in  this  paper. 

1.  In  similai-l}'  proportioned  and  similarly 
situated  cylinders,  the  largest  cylinder  is  the 
most  economical,  as  the  surface  of  metal 
exposed  to  the  action  of  the  steam  is  there 
least  in  comparison  to  the  volume  of  steam 
in  the  cylinder. 

2.  To  attain  maximum  economy,  the  sur- 
faces exposed  to  the  maximum  range  of 
temperature  should  be  reduced  as  much  as 
possible,  due  consideration  being  at  the  same 
time  given  to  the  fact  that  the  total  surface 
must  not  thereby  be  increased  unduly. 
Thus  long  strokes  are  beneficial,  as  they 
permit  of  smaller  surfaces  of  piston  and  cyl- 
inder cover  for  the  same  work  done.  At 
the  same  time,  if  the  cylinder  be  made  too 
small  in  diameter  and  of  great  length,  the 
surface  exposed  to  steam  may  be  so  increas- 
ed as  to  nullify  any  advantage  gained  b^'  the 
small  ends.  Short,  direct  parts  with  a 
maximum  capacity  within  a  given  surface 
are  an  unmixed  good. 


The  Figures  Refer  to  the  Work  Obtainable  from  One  Cubic  Foot  of  Steam  at  175  lbs.  Absolute  Pressure. 


(a) 

Ratios  of 
Expansion. 

(6) 

Total 
Work 
Without 
Loss  or 
Back 
Pressure  in 
Foot 
Pounds. 
PV= 
Constant. 

(c) 

Net  Work 
Obtainable 
No  Back 
Pressure, 
in  Foot 
Pounds. 

Condenser  Pressure, 
.085  lb.  per  Square  Inch. 

Back  Pressure  in  Cylin- 
der, 1.585  lb.  per  Square 
Inch. 

Condenser  Pressure, 
.5  lbs.  per  Square  Inch. 

Back  Pressure  in  Cylin- 
der, 3  lbs.  per  Square 
Inch. 

Condenser  Pressure, 
1  lb.  per  Square  Inch. 

Back  Pressure  in  Cylin-^ 
der,  3.5  lbs.  per  Square 
Inch. 

Condenser  Pressure, 
1.5  lbs.  per  Square  Inch. 

Back  Pressure  in  Cylin- 
der, 3  lbs.  per  Square 
Inch. 

Condenser  Pressure, 
3  lbs.  per  Square  Inch. 

Back  Pressure  in  Cylin- 
der, 2.5  lbs.  per  Square 
Inch. 

(d) 

NetWork  in 
Foot 
Pounds. 

(0 
Foot 
Pounds 
Obtained 

per 
Thermal 
Unit. 

(/) 

NetWork  in 
Foot 
Pounds. 

(9) 
Foot 
Pounds 
Obtained 

per 
Thermal 
Unit. 

(71.) 

NetWork  in 
Foot 
Pounds. 

(k) 

Foot 
Pounds 
Obtained 

per 
Thermal 

Unit. 

(I) 

Net  Work  in 
Foot 
Pounds. 

(m) 
Foot 
Pounds 
Obtained 

per 
Thermal 
Unit. 

(n) 

Net  Work  in 
Foot 
Pounds. 

(o) 
Foot 
Pounds 
Obtained 

per 
Thermal 
Unit. 

10 

83,236 

62,419 

60,137 

129.0 

59,539 

132.9 

58,819 

133.9 

58,099 

133.9 

57,379 

133.5 

11 

85,672 

64,220 

61,710 

132.3 

61,053 

136.2 

60,260 

137.2 

59,468 

137.1 

58,676 

136.5 

12 

87,819 

65,864 

63,126 

135.4 

63,408 

139.3 

61,544 

140.1 

60,680 

139.9 

59,816 

139.2 

13 

89,838 

67,378 

64,412 

138.1 

63,634 

143.0 

62,698 

143.7 

61,762 

142.4 

60,826 

141.5 

14 

91,705 

68,779 

65.585 

140.7 

64,747 

144.5 

63,739 

145.1 

62,731 

144.6 

61,733 

143.6 

15 

93,444 

70,083 

66,661 

143.0 

65,763 

146.8 

64,683 

147.3 

63,603 

146.6 

63,523 

145.5 

16 

95,070 

71,303 

67,652 

145.1 

66,694 

149.4 

65,542 

149.2 

64,390 

148.4 

63,238 

147.1 

17 

96,597 

72,448 

68,570 

147.1 

67,553 

150.8 

66,328 

151.0 

65,104 

150.1 

63,880 

148.6 

dent  that  for  a  voyage  of  five  days  the  total 
weight  of  machinery  and  fuel  will  be  the 
same  in  both  cases,  and  the  more  economical, 
although  heavier,  engine  would  be  preferred 
by  most  ship-owners.  This  comparison 
would  be  still  more  favorable  for  the  heavier 
engine  upon  longer  voyages,  and  might 
even  modify  the  design  of  engine  for  other 
than  cargo  steamers. 

Fuel  economy  plays  an  important  part  in 
the  considerations  which  should  influence 
the  design  of  engines  for  cargo  boats.  There 
is  another  point,  which,  from  its  importance, 
might  claim  the  first  place,  viz.:  The  effi- 
cienc}^  of  the  propeller.  This  is  undoubtedly 
of  the  highest  importance,  as  the  engines 
only  exist  to  drive  it,  and  the  real  measure  of 
the  efficienc3'  of  the  propelling  machinery  of 
a  ship  is  not  the  coal  per  indicated  horse- 
power per  hour,  but  the  coal  per  horse-power 
per  hour  usefully  exerted  at  the  propeller. 

The  efficiency  of  a  propeller  is  affected  by 
many  circumstances,  but  only  one  enters  in- 
to the  scope  of  this  paper — that  of  variation 
in  the  number  of  revolutions.  A  slight  vari- 
ation above  or  below  the  proper  number  of 
revolutions  has  little  effect  upon  the  effi- 
ciency, and  for  this  reason  it  is  quite  admis- 
sible to  run  the  propeller  slightly  faster 
than  the  proper  speed,  in  order  to  reduce  the 
size  and  weight  of  the  engines.  If,  however, 
the  revolutions  are  considerably  above  the 
number  corresponding  to  the  maximum  effi- 
ciency, there  is  a  very  considerable  loss. 
Thus,  an  increase  of  50  per  cent,  means  a 
decrease  of  about  17  percent,  in  the  efficiencj^ 
of  the  propeller  ;  or,  in  other  words,  to  give 
the  propelling  effect  attained  at  maximum 
efficiency  with  800  h.p.  will  require  at  the  re- 
duced efficiency  about  960  h.p.    It  would  re- 
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Average  revolutions   65  per  minute. 

Weight  of  engines  with  water..  About  105  tons. 

This  is  undoubtedly  an  economical  cargo 
boat,  and  the  propelling  machinery  is  over 
rather  than  under  the  average  efficiency. 
At  65  revolutions  per  minute,  it  is  the 
author's  opinion  that  the  propeller  is  making 
rather  more  than  the  proper  number  of  rev- 
olutions for  maximum  efficiency  for  800 
i  h.p.  and  9.5  knots.  However  this  may  be, 
it  is  certain  that  to  increase  the  revolutions 
50  per  cent,  would  be  to  impair  the  efficiency 
very  materially.  It  will  be  seen,  therefore, 
that  the  propeller  is  an  effectual  bar  to  the 
adoption  of  high-speed  engines  in  cargo 
boats,  unless  some  means  is  adopted  where- 
by the  engines  may  be  run  at  any  desired 
speed,  while  the  screw  shaft  still  revolves  at 
the  speed  best  suited  for  the  propeller. 
Gearing  is  undoubtedly  the  solution  of  the 
difficulty.  At  the  first  glance  we  seem  thus 
to  be  making  a  backward  step,  as  it  is 
within  the  remembrance  of  many  when  all 
large  screw  engines  were  geared  engines 
It  is  not,  however,  a  step  backward,  but  a 
step  forwai'd  that  the  author  would  advise. 
Gearing  was  originally  adopted  because  en- 
gineers did  not  see  their  way  to  run  the  en- 
gines fast  enough  to  suit  the  propeller. 
Afterwards  it  was  found  possible,  and,  in- 
deed, profitable,  to  run  the  engines  some- 
what faster  and  to  couple  them  direct  to  the 
propeller.  The  next  step  undoubtedly  is  to 
gear  the  engines,  so  that  while  the  propeller 
runs  slowly,  comparatively  speaking,  and 
at  the  number  of  revolutions  suited  to  it,  the 
engines  maj^  run  faster  and  at  the  revolu- 
tions considered  b^'  the  designer  best  suited 
to  them. 

This  suggestion  is  not,  b}'  any  means,  orig- 
inal. It  has  probably-  been  often  made  be- 
fore.  The  point  is  this  :  If  it  is  necessary  or 


3.  Other  things  being  equal,  that  engine 
will  be  most  economical  which  has  its  sur- 
faces, part  for  part,  exposed  to  the  least 
variation  in  temperatui'e. 

4.  Water  formed  within  the  cylinder  or 
carried  into  it  by  the  steam  should  be  got 
rid  of  as  water,  and  not  re-evaporated  in  the 
cylinder. 

5.  There  is  a  condenser  temperature  pres- 
sure, which  will  give  maximum  steam  econ- 
omy. 

To  make  this  clear,  Table  A  herewith 
has  been  prepared.  Table  A  shows  the 
work  which  ma}"  be  obtained  from  one  cubic 
foot  of  steam  at  175  lbs.  per  square  inch  ab- 
solute pressure  under  various  conditions  of 
expansion  and  condenser  pressure.  It  also 
shows  the  number  of  foot  pounds  per 
thermal  unit  obtained  under  those  con- 
ditions. 

From  the  table  it  is  evident  that  there  is 
a  certain  condenser  temperature  correspond- 
ing to  maximum  economy-  for  each  ratio  of 
expansion.  It  is  also  evident  that  this  tem- 
perature is  not  the  lowest  attainable,  as  is 
usually  supposed  hy  scientific  men,  nor  is  it 
that  corresponding  to  a  back  pressure  of 
about  3  lbs.  per  square  inch,  as  is  usually 
supposed  by  sea-going  engineers. 

This  is  a  matter  of  some  importance,  as 
the  efficiency  of  a  steam  engine  is  usually 
supposed  to  be  indicated  by  the  formula 
T-^ 

 ,  which  would  indicate  that  the  lower 


T 

the  temperature  t  is  made,  the  greater 
would  be  the  efflcienc}'  of  tire  engine.  Of 
course  this  does  not  indicate  an^-  fallacy  in 
the  laws  of  thermo-dynamics,  but  mereh'  a 
wrong  application  of  these  laws.  It  is  the 
first  time,  as  far  as  the  author  is  awai-e, 
that  attention  has  been  drawn  to  this  fact. 
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PROTECTION  OF  CHIMNEY  SHAFTS 
FROM   LIGHTNING.— No.  1. 

It  is  b^'  no  means  uiicomnion  to  see  tall 
chimneys  unprovided  with  lightning  conduc- 
tors. On  the  other  hand,  mar. 3'  chimney 
shafts  are  so  provided  ;  but  if  examined  it 
would  be  found  that  their  conductors  are 
not  efficient.  So  long  as  the  rod  is  visible 
and  in  place,  it  is  taken  for  granted  that  it  is 
ready  to  perform  its  function;  its  efficiency 
is  assumed  to  be  as  good  as  when  it  was  lirst 
fixed,  perhaps  twenty  years  ago.  Coi-ro- 
sion, however,  may  have  destro^^ed  the  joints, 
and  even  severed  the  conductor ;  while  the 
upper  terminals  may  have  entirely  perished 
under  the  action  of  the  gases  and  weather. 
So,  too,  at  the  lower  extremity  there  may 
be  no  proper  earth  connection. 

A  tall  chimney  is  more  liable  to  be  struck 
than  any  other  structure — excepting,  pei'- 
haps,  a  church  spire — and  such  an  accident 
may  be  attended  with  disastrous  results  to 
life  when  the  shaft  is  in  proximity  to  a  fac- 
tory full  of  workpeople.  This  contingency 
alone  should  be  sufficient  to  call  for  the  com- 
pulsory provision  of  lightning  conductors. 

The  object  of  a  lightning  conductor  is  to 
facilitate  the  safe  discharge  of  the  spark 
from  the  clouds  should  it  occur  ;  but  it  has 
another  equally  important  function,  its  ac- 
tion being  preventative  as  well  as  curative: 
It  tends  to  prevent  the  occurrence  of  a  dis- 
ruptive discharge  by  silentl^y  neutralizing 
the  conditions  which  determine  such  dis- 
charges. Sucla  being  the  case,  a  lightning 
conductor  should  be  so  constructed  as  to 
have  that  end  in  view  as  well  as  that  of 
safely  conducting  the  discharge  to  earth  ; 
and  both  these  results  are  obtained  by  the 
same  means — viz.,  by  increasing  the  num- 
ber of  terminal  points — thus  reducing  the 
tension  and  enlarging  the  zone  of  protection. 
Nevertheless,  experience  shows  that  the  oc- 
currence of  a  flash  cannot  be  prevented  by 
the  silent  discharge  of  very  numerous  ter- 
minal points.  Such  cases  are  attributed  to 
the  electrical  energy  stored  up  in  the  clouds 
being  so  great  that  no  points  are  sufficient 
for  the  work  of  silentl}'  reducing  the  tension 
below  the  sparking  point.  Or,  again,  the 
electrical  energy  may  be  so  rapidly  genera- 
ted or  sparked  from  cloud  to  cloud  that  there 
is  not  time  for  the  choice  of  the  best  path, 
and  the  nearest  object  is  struck  with  appar- 
ently' little  discrimination.  But  under 'ordi- 
nary conditions  of  electrical  disturbance,  a 
path  is  created  inductively  beforehand  ;  and 
a  well-made  lightning  rod,  if  near  that  path, 
will  become  part  of  it,  thus  protecting  the 
building  to  which  it  is  attached.  As  a  mat- 
ter of  fact  it  has  been  found  in  the  course  of 
many  years'  experience,  both  in  Europe  and 
America,  as  also  in  all  parts  of  the  world, 
that  lightning  conductors  seldom  fail  to 
act.  The  past  experience  of  the  postal  tele- 
graphs clearly  points  to  the  practical  value 
of  conductors.  In  the  Navy  no  accident  is 
stated  to  have  occurred  since  1872,  while  the 
rods  attached  to  British  lighthouses  have 
failed  on  very  few  occasions  only. 

The  following  is  a  description  of  a  good 
form  of  conductor  for  chimney  shafts. 
Starting  with  the  sky  end,  points  offer  the 
best  protection,  but  they  need  not  be  high 
spikes  or  tridents.  The  Lightning  Rod  Confer- 
ence of  1881  expressed  the  opinion  that  a  cor- 
onal or  heavy  band,  with  copper  points  about 
1  ft.  in  height  at  intervals  of  2  ft.  through- 
out the  circumference,  would  form  the  inost 
useful  and  durable  sky  end  for  a  conductor, 
and  this  advice  has  since  been  followed  in 
many  cases.  Under  no  circumstance  should 
one  point  only  be  carried  high  up  above  the 
shaft,  as  till  comparatively  lately  used  to  be 
the  universal  practice  in  England ;  for  one 
guiding  principle  is  to  avoid  attracting  the 
lightning— to  "  let  the  lightning  come  to  you 
but  not  to  go  to  meet  it."  Several  points 
are  better  than  one,  not  only  because  the 
electric  tension  (by  the  inllueiice  of  silent 
discharge)  is  thus  more  reduced,  but  because 
single  points  are  occasional I3'  fused  or 
blunted  by  a  flash,and  this  injurx-  may  remain 
for  a  while  unnoticed.  Copper  points  should 


be  so  platinized,  gilded,  or  nickel-plated  as 
to  resist  oxidation.  On  account  of  tliis  fusion 
or  blunting  of  points,  the  Lightning  Rod 
Conference  advised  the  use  of  a  sky  terminal, 
consisting  of  a  stout  copper  rod  having  a 
short  point  (height  equal  to  one-h;ilf  of  the 
diameter)  to  receive  the  flash  without  risk 
of  melting  (he  metal,  and  having  at  the  same 
time,  at  1  ft.  beh)w  the  extreme  top,  a  cop- 
per I'ing  bearingthreeorfonr('oi)|)(!rneedles, 
each  6  in.  long,  and  tapering  from  j  in.  to  as 
line  a  point  as  possible,  thus  .separating  the 
double  functions  of  a  terminal  point.  Dr. 
Lodge  suggested  the  use  of  cones  of  copper 
not  too  sharp,  and  gilded  or  otherwise  pro- 
tected against  corrosion. 

With  l  egard  to  the  choice  for  the  form  or 
section  of  the  main  conductor,  of  the  various 
styles  in  use — rope,  rod,  ribbon,  tube,  plait, 
and  tape — that  most  approved  of  by  the 
Lightning  Rod  Conference  is  the  copper  tape. 
It  is  neat,  easily  fixed,  llexible,  and  free  from 
joints  ;  while  this  section  is  considered  to 
oiler  less  resistance  to  the  j)assage  of  elec- 
tricity than  an}'  other.  It  should  be  about 
f  in.  hy  i  in.  thick,  and  weigh  6  oz.  per  foot 
run.  The  junction  with  the  upper  band  or 
coronal  can  be  easily  made  bv'  clamping  and 
riveting-  the  two  surfaces  together  and  em- 
bedding the  whole  mass  in  solder. 

(To  be  continued.) 


CHEMICAL  ACTION. 

Chemical  force  is  the  force  which  binds 
together  the  atoms  and  molecules  of  dilfer- 
ent  elements  in  compound  bodies.  It  is  one 
of  the  mightiest  of  nature's  powers,  and  its 
manifestations  are  found  everj'where  and  in 
almost  ever^'thing.  Wherever  we  find  mat- 
ter consisting  of  two  or  more  elements  bound 
together  to  form  a  substance  with  essen- 
tiallj'  different  properties,  there  chemical 
force  is  manifested.  The  difference  between 
a  mechanical  mixture  and  a  chemical  com- 
pound is  well  illustrated  by  gunpowder.  In 
the  manufacture  of  gunpowder,great  care  is 
taken  to  mix  the  ingredients  together  as  in- 
timately' as  possible.  The  saltpeter,  char- 
coal, and  sulphur  are  ground  up  together 
into  a  paste  with  water  until  the  mass  is 
pei'fectly  homogeneous,  that  is  to  say'  until 
every  little  grain  of  the  compound  contains 
a  bit  of  saltpeter,  a  bit  of  charcoal,  and  a 
bit  of  sulphur  in  the  same  proportions  as 
make  up  the  whole  mass.  And  yet  the  micro- 
scope would  reveal  the  separate  ingredients 
in  gunpowder  as  in  other  mechanical  mix- 
tures,for  the  mixture  does  not  descend  to  the 
ultimate  atoms— it  is  not  a  chemical  mix- 
tui^e.  Applying  a  match  to  the  gunpowder 
adds  nothing  that  was  not  thei^e  before,  but 
it  excites  the  chemical  force  into  action.  The 
gunpowder  explodes;  in  other  words  the  in- 
gredients which  were  mixed  mechanically 
before  the  match  was  applied,  are  now  mixed 
chemically.  What,  then,  does  the  explosion 
of  gunpowder  mean?  In  the  first  place  it 
means  that  saltpeter,  charcoal  and  sulphur 
when  chemically  united,  form  gases  which 
occupy,  or  tend  to  occupy,  a  volume  many 
times  greater  than  the  solid  materials  from 
which  they  arise.  In  the  second  place,  the 
explosion  means,  that  as  a  result  of  the  chem- 
ical union  of  these  materials,  great  heat  is 
evolved,  which  further  tends  to  expand  the 
gases  already  formed. 

All  forms  of  combustion  are  manifesta- 
tions of  chemical  force,  and  are  the  most 
striking  we  can  witness,  but  at  the  same 
time  there  are  many  manifestations  of 
chemical  force  which  do  not  exhibit  what 
would  generally  be  called  combustion.  The 
heat  of  an  oil  lamp  is  a  direct  result  of  chem- 
ical combination,  and  when  oil  paint  dries  in 
the  air  the  same  chemical  combination  is 
going  on  as  in  an  oil  lamp  burning;  but  at 
so  sloAv  a  rate  that  the  heat  is  not  percepti- 
ble. Spontaneous  combustion,  as  it  is  called, 
is  the  outcome  of  the  accunuilation  of  heat 
due  to  the  slow  oxydization  (burning)  of 
substances  which  under  more  favorable  con- 
ditions will  burn  with  vigor.  Old  cotton 
waste  saturated  with  oil  is  in  a  condition  pre- 
cisely similar  to  the  cotton  wick  of  a  lamp. 


It  will  not  take  fire  of  itself,  as  a  rule,  any 
more  than  a  lamp  will  liglit  itself,  but  if  a 
heap  of  old  greasy  cotton  waste  is  left  un- 
distur  bed  in  a  confined  place  for  some  time 
there  is  great  danger  of  its  bursting  into 
flame  spontaneously. 

Oxygen  in  the  atmospliere  is  in  a  free 
state;  it  is  not  chemically  combined  with  the 
nitrogen,  Imt  oxygen  in  water  is  in  chemical 
combination  witli  the  hydi'ogen.  Vi'ty  few 
ehiments  can  resist  entering  into  combina- 
tion with  oxygen  when  exjtosed  to  its  influ- 
ence, even  when  at  ordinary  terapeiatures; 
and  the  affinity  of  oxygen  for  most  elements 
when  heated  is  very  violent. 

Metals  which  merely  tarnish  or  rust 
slowly  away  when  exposed  to  the  air,  cold, 
burn  like  rockets  when  heated  and  plunged 
into  oxygen  gas,  and  even  in  the  atmos- 
phei-e  iron  at  a  heat  will  throw  out  sparks. 
Iron  rusts  (juickei'  when  kept  moist,  i>ecause 
(it  is  said)  the  air  di.ssolved  in  the  water  is 
then  brought  into  closer  contact  with  the 
metal.  At  any  rate  ii  on  has  no  power  when 
cold  to  extract  the  oxygen  from  water.  In 
proof  of  this  let  a  piece  of  iron  wire,  polished 
up  with  emery,  be  immersed  in  water  from 
which  the  air  has  been  expelled  by  boiling, 
and  it  will  be  found  to  keep  clean  and  bright 
for  any  length  of  time,  so  long  as  no  air  is 
admitted  to  the  water.  Red  hot  iron  and 
white  hot  coke,  on  the  contrary,  have  the 
power  of  decomposing  water  (steam),  due  to 
their  intense  affinity  for  oxygen  when  heated. 
Hence,  if  steam  is  made  to  pass  thi  ough  a 
coke  furnace,  say  from  top  to  bottom, 
although  steam  enters  at  the  top,  it  is  hy- 
drogen gas  which  comes  out  at  the  bottom, 
mixed  with  the  products  of  combustion  of 
the  coke  (compounds  of  carbon  and  oxygen). 
Upon  separating  these  latter  from  the 
former,  the  "water  gas"  of  the  Water  Gas 
Company  is  obtained.  In  applying  chemis- 
try to  the  steam  engine,  we  find  that  the 
chemical  force  is  at  once  the  source  of  its 
power,  and  the  enemy  of  its  preservation. 
We  must  have  heat  before  we  can  get  steam, 
and  we  can  only  get  heat  conveniently  from 
chemical  action. 

Looking  at  the  substances  found  in  the 
earth,  sea,  and  air  of  our  planet,  it  is  a  sig- 
nificant fact  that  few,  indeed,  are  free  to 
enter  into  chemical  union  with  each  other, 
and  thus  develop  heat  in  suflicient  quantity 
to  be  useful  as  a  source  of  power.  All  the 
more  potent  combinations  are  already 
formed.  Oxygen  and  hydrogen  are  already 
combined  in  the  waters  of  the  ocean.  The 
metals  are  found  almost  always  in  combina- 
tion with  oxygen,  or  sulphur  in  their  ores. 
Limestones,  sandstones,  chalk,  granite,  slate 
are  the  outcome  after  the  chemical  force  has 
done  its  work.  There  remains,  certainly, 
free  oxygen  in  the  atmosphere,  and  of  min- 
erals there  are  one  or  two  which  have  con- 
siderable affinity  for  oxygen,  but  these,  rn 
the  form  of  coal  and  mineral  oil,  we  are  fast 
using  up  for  our  daily  increasing  supply  of 
necessary  energy.  When  these  fail,  a  new 
source  of  power  may  possibly  be  discovered. 

Electricity  is  already,  to  some  extent,  a 
rival  of  steam,  but  a  supply  of  electricity 
can  at  present  only  be  maintained,  either  by 
means  of  mechanical  energy  (the  dynamo), 
or  by  chemical  action  (primary  batteries). 
The  first  is  merely  working  in  a  circle;  so 
that,  with  the  failure  of  our  present  source  of 
mechanical  energy,  our  principle  means  of 
producing  electricity  comes  also  to  an  end. 
The  thing  that  is  wanted  is  a  new  natural 
source  of  energy — whether  thermal,  chemi- 
cal, or  electrical,  it  matters  not,  so  long  as 
it  does  not  depend,  directly  or  indirectly  (as 
all  our  present  steam  engines,hot  air  engines, 
gas  engines,  and  electrical  engines  do  in  one 
form  or  another),  upon  the  chemical  affinity 
of  coal  and  natural  hydro-carbon  for  the 
oxygen  of  the  atmosphere. — A.  y.  Somer- 
scales. 

 •  ♦  •  

One  of  the  mo^t  singular  freaks  of  human 
nature  is  that  men  should  invent  steam  ap- 
paratus when  they  do  not  know  the  first 
principles  of  its  action. 
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TRADE  NOTES. 

Dixon's  Belt  Dressing  is  a  very  reliable  article  for 
the  purpose  and  should  be  used  in  all  shops.  It 
greatly  increases  tlie  life  of  the  belt  and  enables  it  to 
ao  much  more  work  than  it  would  without  it.  It  is 
thoroughly  reliable  and  is  made  by  the  Dixon  Cru- 
cible Co.,  Jersey  City,  N.  J. 

*  *■ 
# 

Rats  have  been  accused  of  disposing  of  large 
clieeses  but  that  thej'  should  make  way  with  a  170- 
ton  barge  seems  incredible,  but  when  Capt.  Wil- 
liam Bonnah  wont  to  Algonac,  where  he  laid  up  the 
'Harriet  Ross'  last  fall,  he  found  the  marsh  rats  had 
made  such  havoc  witli  her  hull  that  he  cut  down  the 
spars  to  save  the  rigging  and  abandoned  her  to  the 
industrious  little  despoilers. — Marine  Review. 

*  * 
* 

AbelC.  Jefferys,  probably  the  oldest  journeyman 
machinist  in  this  country,  died  in  Carrolton,  Pa. , 
Tuesday,  aged  90  years.  He  worked  on  the  building 
of  the  famous  first  American-built  locomotive, 
'77ie  Best  Friend  of  Charleston,'  which  was  made 
at  the  West  Point  Foundry,  in  this  city,  in  1831, 
under  the  direction  of  the  late  Horatio  Allen.  The 
deceased  worked  at  his  trade  for  75  years,  having 
been  apprenticed  at  the  age  of  14,  and  only  retired 
from  active  work  one  year  ago. 

-X-  * 

* 

Jas.  I.  Kendall,  of  Detroit,  has  excellent  success 
with  his  piston  packing,  "The  Kendall,"  this  season. 
The  pistons  of  the  following  steamers  have  been 
fitted  with  it  this  spring:  'Merrimack,'  'Massachu- 
setts,' 'R.  P.  tlower,'  'F.  L.  Vance,'  'Pickands,'  'Liv- 
ingstone,' 'T.  W.  Palmer'  and  the 'ilfarT/Zand,' now 
building  by  Detroit  Dry  Dock  Co.  D.  C.  Whitney's 
new  steamer  will  have  a  54"  low  pressure  and  32"  in- 
termediate, engines  being  built  by  the  Frontier 
Iron  and  Brass  Works,  of  Detroit. 

*  * 

Jerome  Nicoll,  who  had  been  at  work  for  over 
fifty  years  trying  to  solve  the  problem  of  perpetual 
motion  by  inventing  a  machine  that  would  work  on 
that  principle,  died  at  Baily's  Station,  Pa.,  on  Tues- 
day, aged  81  years.  He  was  an  Alsatian,  and  in  the 
early  days  of  lumbering  in  the  Allegheny  Valley 
made  a  large  fortune  by  buying  and  selling  pine 
lands.  He  spent  a  large  fortune  on  his  experiments, 
but  years  ago  he  paid  for  his  coffin  and  his  under- 
taker's bill,  so  that  he  would  be  sure  of  respectable 
burial. 


Ben.jamin  F.  Sturtevant,  of  Boston,  the  well- 
known  inventor,  died  of  apoplexy  on  the  17th  inst. 
He  invented  the  first  pegging  machine  and  also  the 
first  machine  for  cutting  continuous  strijjs  of  wood 
veneers  from  logs.  Among  his  minor  inventions 
were  the  first  machine  to  manufacture  wooden 
toothpicks  and  a  projectile  which  was  used  by  the 
Government  in  the  late  Civil  War  by  the  swamp 
angel  before  Charleston.  In  1864  Mr.  Sturtevant 
invented  the  blowers  and  exhausting  fans  which 
bear  his  name. 


The  Rice  &  GrifRn  Manufacturing  Company  of 
Worcester,  which  is  run  on  the  profit-sharing  basis, 
divided  a  surplus  of  $2,755  among  eighty-one  em- 
ployees last  week,  all  of  whom  had  been  with  them 
at  least  six  months.  Those  were  the  earnings  of 
1889.  The  plan,  which  was  begun  in  1887,  provides 
that  after  deducting  6  per  cent,  of  the  capital  in- 
vested, the  balance  of  the  earnings  shall  be  divided 
proportionately  between  the  capital  and  the  total 
yearly  pay  roll,  each  employee  to  share  according  to 
the  amount  of  wages  he  has  received  during  the 
year.  The  time  of  service  required  in  order  to  par- 
ticipate in  future  profits  has  been  extended  to  eight 
months  in  the  year,  which  benefits  and  tends  to  in- 
crease the  number  of  permanent  workmen.  The 
share  of  those  who  received  a  part  of  last  year's 
earnings  is  equal  to  about  6J^  per  cent,  on  their 
wages,  or  more  than  three  weeks'  pay  to  those  em- 
ployed by  the  company  all  the  year. 

*  * 

Asbestos  mining  is  carried  on  by  cutting  down  the 
hills  of  asbestos-bearing  serpentine,  much  as  a  far- 
mer cuts  down  a  stack  of  hay,  or  by  open  quarrying 
on  the  level.  The  rock  is  blasted  out  and  the 
asbestos  separated  by  hammering  from  foreign 
matter.  This  is  a  comparatively  easy  matter  in  the 
case  of  the  finer  quality,  as  it  usually  separates 
readily  from  the  gangue,  but,  in  the  lower  grades 
much  difficulty  is  experienced  in  separating  the 
fibrous  matter  from  the  non-fibrous.  At  best  there 
is  a  great  waste.  Much  of  the  asbestos  is  in  thin  and 
narrow  veins,  and  is  wasted,  as,  by  the  present  mode 
of  operating,  it  does  not  pay  to  separate  this  from 
the  serpentine.  A  machine  that  will  enable  these 
narrow  veins  to  be  utilized  is  needed  when  "cob- 
bed," asbestos  is  graded  according  to  purity,  color 
and  length  of  fiber,  into  three  grades.  The  finest 
quality,  or  "  fii-sts,"  finds  ready  sales  at  prices  rang- 
ing from  $80  to  $100  per  ton  :  "seconds  "  fetch  from 
$50  to  $70  per  ton;  while  "  thirds  "  may  be  valued  at 
$13  to  $15  per  ton. 

*  * 
* 

A.  Mallet  says  in  the  London  Engineer  that  it  ap- 
pears to  be  not  much  known  that  a  Dutch  engineer. 
Roentgen,  took  an  English  patent  for  the  comi)ound 
engine,  under  the  name  of  his  representative  in 
England,  a.  d.  1834,  6G00,  Ernst  Wolff,  "Improve- 
ments in  Steg,m  Engines,"    Under  this  modest  title, 


it  contains  an  exhaustive  description  of  what  we 
name  to-day  the  compound  engine,  and  leaves 
nearly  nothing  to  be  patented  by  subsequent  in- 
ventors. In  the  plate  is  figured  a  compounded  side 
lever  marine  engine.  That  plate  was  reproduced  in 
the  Bulletin  de  la  Societe  des  Ingenieurs  C'ivils  in 
1873.  The  French  patent  was  secured  under  the 
name  of  MM.  Andre  Kochlin  et  Cie.,  of  Mulliouse, 
February  22,  1834,  for  a  "Machine  Expansive  a 
Cylindres  Independants  et  Combines,"  and  a  pair  of 
compound  beam  engines,  according  to  the  Roent- 
gen's design,  was  built  by  the  above  said  well- 
known  firm  for  a  spinning  mill  in  Vieux-Thann. 
Particulars  of  that  engine  are  to  be  found  in  the 
Bulletin  de  la  Societe  hidustricle  de  Mulhouse,  vol. 
ix.,  1835,  and  also  in  the  Lecons  de  Mecanixqe  Ap- 
pliques, by  A.  Morin,  vol.  iii.,  p.  167,  1846. 


General  passenger  agent,  C.  G.  Hancock,  of  the 
Philadelphia  and  Reading  says  that  a  remarkable 
feat  in  railroading  was  accomplished  a  few  days  ago 
on  the  New  York  division  of  the  Philadelphia  and 
Reading  Railroad,  when  a  special  jjassenger  train 
covered  the  distance  of  90  miles  between  Philadel- 
phia and  New  Yoi'k  in  the  short  time  of  85  minutes. 
The  engine  was  "  No.  366,"  of  the  type  originated  by 
the  Reading  Railroad  and  was  built  for  the  regular 
fast  passenger  service.  No  special  preparation  was 
made  for  a  fast  run,  both  engine  and  crew  being 
selected  hastily  and  almost  at  random  to  meet  a 
sudden  call  for  a  "  special."  The  first  revolution  of 
the  drivers  was  made  at  11.38  A.  M.,  and  the  real  run- 
ning began  at  Wayne  Jvinction.  From  this  point  the 
road  is  peculiarly  adapted  to  the  attainment  of  high 
speed,  being  straight,  free  from  heavy  grades,  and 
in  excellent  condition.  The  54  9-10  miles  between 
Wayne  Junction  and  Bound  Brook  were  covered  in 
493^  minutes,  an  average  speed  of  66J^  miles  per 
hour.  The  highest  rate  of  speed  reached  was  87 
miles  per  hour  and  stretches  of  several  miles  were 
run  at  the  rate  of  81,  82  and  84  miles  respectively. 

*  * 
■» 

E.  E.  Roberts  recently  shipped  from  the  Works 
at  Red  Bank,  N.  J.,  two  500  h.  p.  water- tube  boilers 
f or  the  '  TiZhe ;'  also  one  150  h.  p.  boiler  for  Mr. 
Snellenburg's  new  yacht.  The  four  200  h.  p.  boilers 
for  the  '  Radha'  will  also  soon  be  in  the  boat.  All 
these  boilers  are  water-tube  and  have  been  tested, 
under  hydrostatic  pressure,  and  200  lbs.  live  steam 
before  shipping.  There  are  also  under  construction 
and  nearly  ready  for  shipment:  One  300  h.  p.  boil- 
er for  Congressman  McMillan's  yacht  'Idler,'  of  De- 
troit ;  one  400  h.  p.  boiler  for  Dr.  Pierce's  new  yacht, 
now  nearly  finished,  by  Wintringham  ;  one  200  h.  p. 
boiler  for  Mr.  J.  Frederic  Tams'  side-wheel  yacht, 
building  at  Piepgras'  yard.  City  Island  ;  one  175 
h.  p.  boiler  for  Mr.  J.  D.  Rockefeller's  new  yacht  now 
being  built  by  the  Gas  Engine  &  Power  Company; 
one  300  li.  p.  boiler  for  the  yacht  '  Hinda,'  belong- 
ing to  Mr.  Allan  M.  Fletcher,  of  Alpena,  Mich.;  one 
150  h.  p.  boiler  for  Mr.  Francis  Boyd,  of  Milwaukee, 
Wis.,  and  some  twenty  or  thirty  other  boilers  of 
smaller  sizes  for  various  purposes.  E.  E.  Roberts 
has  been  shipping  during  the  winter  an  average  of 
about  two  boilers  per  week,  and  is  now  about  twenty- 
two  boilers  behind  orders,  including  boilers  for  the 
Pennsylvania  Railroad  Company,  and  the  United 
States  Lighthouse  Board.  Mr.  Roberts  is  making 
plans  for  an  addition  to  his  works  to  cover  about  45 
ft.  X  200  ft.,  and  hopes  next  season  to  be  able  to  ac- 
cept all  the  orders  that  may  be  offered.  His  hand- 
some new  illustrated  circular  has  proved  a  great 
success,  as  it  gives  much  valuable  information. 

*  * 

* 

Carroll  D.  Wright,  the  Commissioner  of  Labor, 
has  submitted  to  the  President  his  fifth  annual  re- 
port. It  shows  that  on  June  30,  1889,  the  whole 
number  of  R.  R.  corporations  in  the  United  States 
was,  approximately,  1,718,  and  the  mileage,  approxi- 
mately, 158,400  miles.  The  number  of  employees  on 
all  of  tlie  railroads  of  the  country  on  that  date  was 
689,912.  The  purpose  of  the  Commissioner's  investi- 
gation was  to  ascertain  the  relations  of  I'ailway  em- 
ployees and  the  corporations;  the  wages  paid  in  dif- 
ferent parts  of  the  country  and  the  time  lost.  Upon 
investigating  the  subject  extended  to  about  600  cor- 
porations, by  which  the  real  railroad  business  of  the 
country  is  performed,  it  was  found  that  377  prohibit 
the  use  of  liquor.  As  a  whole  it  is  found  that  rail- 
road corporations  of  this  country  do  not,  to  any 
great  extent,  maintain  beneficiary  institutions  of 
their  own  or  assist  outside  institutions.  A  fair  share 
of  the  roads  assist  their  employees  in  securing  life  or 
accident  insurance.  A  very  large  number  of  roads 
provide  some  system  of  technical  education  for  the 
men  in  their  shops,  and  a  few  roads  have  technical 
schools  for  their  employees,  and  in  some  cases  for 
their  families.  The  wages  side  of  railroad  labor  is 
given  very  lully  in  the  report.  The  whole  number 
of  specified  titles  of  occupations  of  the  sixty  roads 
investigated  is  1,117,  classified  into  seventeen  occu- 
pations. The  report  shows  the  facts  outlined  for 
241,910  employees.  The  average  daily  rate  of  em- 
ployees paid  by  specific  time  on  the  sixty  roads  is 
$1.64.  It  is  also  shown  that  of  the  whole  number  of 
employees  101,905  earn  less  than  $100  per  year  ;  33,- 
621  earn  from  $101  to  $200  per  year,  and  21,517  earn 
from  $201  to  $300  per  year.  The  average 
earnings  on  all  the  sixty  roads  per  year  is  $243,  al- 
though less  than  60  per  cent. of  all  earn  less  than  this 
average.  The  report  shows  the  average  daily  rate  of 
pay  in  each  of  the  seven  groups  of  seventeen 
occupations.     Baggagemasters..  for  instance,  em- 


ployed in  group  one,  receive  on  an  average  $1.78  per 
day;  in  group  two,  $1.58  per  day;  group  three,  $1.32; 
group  four,  $1.46;  group  five,  $1.10;  group  8ix,|1.79; 
group  seven,  $2;  average,  $1.63.  'The  brakemen  in 
the  same  groups  receive  .$1.80  in  the  first,  $1.73  in 
the  second,  $1.26  in  the  third,  $1.80  in  the  fourth, 
$1.95  in  the  fifth,  $1.75  in  the  sixth,  and  $1.96  in  the 
seventh;  average,  $1.78.  The  average  pay  per  day 
of  locomotive  engineers  in  each  of  the  seven  groups 
is  $3.32  in  the  first,  $3.17  in  the  second,  $2.91  in  the 
tliird,  $3.07  in  the  fourth,  $8.55  in  the  fifth,  and 
$2.79  in  the  sixth.  No  average  is  given  for  the  sev- 
enth. The  whole  average  is  $3.22.  Conductors 
show  a  very  steady  rate  for  the  whole  country,  be- 
ing $2.82  per  day  in  group  one,  $2..54  in  group  two, 
$2.58  in  group  three,  $2.68  in  group  four,  $2.92  in 
group  five,  $2.85  in  group  six,  and  $3  in  group  seven. 
These  figures  are  regarded  by  the  Commissioner  as 
valuable;  inasmuch  as  they  are  the  result  of  as  per- 
fect a  classification  as  can  possibly  be  made  from 
the  actual  pay  rolls  of  the  roads  involved.  An  in- 
teresting comparative  table  is  given  as  to  the  wages 
paid  railroad  men  in  this  country  and  in  Great 
I3ritain.  The  British  rates  are  taken  from  the  of- 
ficial returns  of  wages  paid  to  railway  servants  on 
the  principal  lines  in  Great  Britain  by  the  Amalgam- 
ated Society  of  Railway  Servants  of  England,  Ire- 
land, Scotland  and  Wales.  This  table  shows  that 
the  average  daily  pay  of  locomotive  engineers  in 
Great  Britain  is  $1.46;  in  the  United  States,  $3.22. 
Of  firemen  in  Great  Britain,  91  cents,  in  the  United 
States,  $1.79.  Conductors  in  Great  Britain,  97  cents, 
in  the  United  States,  $2.63.  Switchmen  in  Great 
Britain,  85  cents;  in  the  United  Statas,  $1..50.  Flag- 
men in  Great  Britain,  81  cents;  in  the  United  States, 
$1.13. 


Now,  just  as  ship  builders  and  mariners 
have  discovered  that  spars  and  sails  are  no 
good  on  fast  steamers,  but  rather  a  hin- 
drance by  reason  of  their  weight,  the  daily 
paper  engineer  demands  to  have  them  put 
back,  because  the  '  City  of  Paris  '  disaster 
shows  the  ship  was  helpless  without  them. 
Some  people  ought  never  to  go  out  of  sight  of 
home.  They  want  everything  insured  to 
them  and  no  blanks  in  their  lottery. 


CLUB  RATES  FOR  1890. 

In  former  years  we  have  made  large  re- 
ductions for  clubs,  varying  in  amount  with 
the  numbers  sent.  These  i-ates  have  been 
lower  than  we  can  longer  afford,  and  we 
feel  that  we  cannot  continue  them  longer. 
We  hope  our  friends  will  feel  that  they 
get  $2  worth  of  value  in  each  issue,  at  least 
that  annuall}^  and  continue  their  favors  for 
1890.  We  have  therefore  to  announce  that 
our  rates  for  1890  are: 

Two  names,  one  of  them  new.  .$1.80  each. 

Five  names  1.70  each. 

Ten  names  1.50  each. 

This  is  the  lowest  rate  we  can  make  for  The 
Engineer  for  any  number  of  names.  We  add 
also  that  all  names  comprising  a  club  must 
be  handed  in  at  one  time;  we  cannot  extend 
the  privilege  of  joining  a  club  at  any  time 
during  the  year  to  one  or  two  persons. 

Those  who  are  willing  to  aid  our  enterprise 
to  the  extent  of  soliciting  their  friends  to 
come  in,  can  write  the  names  on  a  separate 
sheet  and  send  them  with  the  money.  Send 
an  express  compan^^'s  I'eceipt  or  postal  notes 
in  preference  to  postal  ordei-s.  Be  particular 
and  have  all  names  and  addresses  correct. 

RATES  AT  WHICH* WE  FURNISH  OTHER 
PAPERS  WITH  THE  ENGINEER. 

Subjoined  will  be  found  our  clubbing  rates 
with  other  papers,  the  proprietors  of  which 
make  a  reduction  in  their  rates  in  connection 
with  us. 

All  complaints  of  irregularity  in  receiving 
other  papers  should  be  made  directly  to  the 
publishers  of  tliem,  not  to  us. 

Publication  With 

Price  per  year.  The  Enginbkr. 

Railroad  Gazette  $4.20  $5.40 

Scientific  American                3.00  4.50 

American  Miller                      1.00  2.75 

Manufacturer  and  Builder. ..  1.50  3.00 

American  Machinist                2.50  4.20 

London  Engineer  10.00  11.00 

ENGINEERS'GAZETTE,London  1.50  3.50 

National  Car  Builder   1.00  2.75 

Cotton,  Wool  and  Iron   3.00  4.25 

These  rates  are  for  new  subscribers  to  the 
journals  named,  and  those  who  send  money 
thi'ough  us  will  please  state  whether  their 
subscriptions  are  new  or  a  renewal. 

Any  periodicals  not  on  this  list  will  be  fur- 
nished at  a  discount  from  regular  rates. 

John  B.  jAcsaoN,  Printer,  48  Ontre  St.,  New  York. 


Till]  KNGINEER. 


BOOKS    ADVERTISED    IN    THESE    PAGES    SOLD    BY  US.^ 


Hints  Inn 
Sfeam  Yachtsmen^ 

A  pamphlet  of  about  forty  pa^'es,  full  of  iiiforma- 
tion  for  owners  and  engineers,  by 

E.  E.  ROBERTS, 

author  of  Useful  Hints  on  Steam,"  and  inventor 
of  the 

EGBERTS  SAFETY  WATER-TUBE  BOILER. 
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SENT  FREE  ON  RKCKIPT  OF  TWO-CKNT  STAMP. 

Address 

E.  E.  KOBKRTS, 

Telephone  Big.,  18  Cortlandt  St.,  New  York. 

OCEAN     MARINE  ENGINEERS' 
BENEFICIAL  ASSOCIATION, 
No.  69,  N.  Y. 
HALL,  IHi)  liOWERY, 
meets   every  VVediiexday    Eveiiliisi  at 
7.30.    Vittltlng:  Iti-otlicrM  ivltli  Credcn- 
tialH  <>or«lially  invited. 
GEO.  UHLER,  Sec'y.  J.  OEO.  HERMES,  Prest. 

KATZENSTEIN'f 

Self-Acting  Metal  Packing, 

Foi  Piaton  Rods,  ValT« 

Stems,  etc. 
Of  every  description. 
For  Steam  Engines, 

Dcomotives,  Pumps,  &c. 
Adopted  and  in  uso 
by  the  principal  Iron 
Works  and  Steamship 
Companies  within  the 
last  10  years  in  this  and 
Foreign  Countries.  For 
full  particulars  and  re- 
ferences, address, 

I,.  XATZEH8ISIH  *  00. 

3S7  West  St., 

IVcw  Ifork. 


HORACE  SEE, 

Engineer  and  Naval  Architect, 

(Consulting,  Conktiiuctino,  and  Expert) 

Number  I  Broadway,  New  York. 


LANSDELL  SYPHON 

A  Cheap  and  Simple  Steam  Pump. 

WorkliiK  >>.V  *lln*ct  action  ofHh  am.  Huh 
no  valves  or  <»Ui<t  worklnj^  imitn,  ;mi\ 
caniict  Kot  out  of  repair,  cannot  freeze, 
and  will  pump  aHheH,  waste,  oranythlntc 
tliati'an  outer  the  plpOH.  "Invaluable  a.s 
n  pUiiM)." 

Made  in  lead  or  brass  for  acids. 

JUHN  S.  LENG'S  SON  &  CO., 

4  Fletcher  St.,        NKW  VtHMi. 


i>rv\H.VTr.\N 

SELF-LUBRICATING 

I'liiiiibiiuo  riickiiiK 

thp  hcsl  to  be  lifHl  fcir  StcaiiiiTH, 
I.ocoiiiodvi's,  hitailDUary  FnKl"fs, 
l  ump  .  wltli  (■II,  liol  or  cold  water. 
Vulvi  s,  Steam  llamineiH.  etc.  It  In 
niaile  round  utkI  s(|Uiirc. 

Send  for  clrcularn,  or  .snmijle  for 
I  rial  lo  till' General  .\Kcnts, 

(;kei:nk,  tweki)  Jt  c'»., 

S:,  <'1I.\MHKI:S  ST..  N.  Y. 


Screw  Propellers 

MANrFACTrnEi)  hy 

22  t'ortlaiid  SIreol.  New  York. 

SUP'T  OF  THE  LATH  DEL.VM ATKIJ  lUON  W(JUKS 
of  same  patterns  and  designs  as  before,  aoapted  to 
each  vessel.  Consulting  K.xpert  and  Const rucling 
Enffineer.  Estimates  on  machinery,  damages,  etc. 
AIR  K'K  ITIA<;HINI5S. 


STEAM  ENGINE.— A  Pocket-Boole  of  I'ractical 
Rules  for  the  Proportions  of  Modern  Enf,'incs 
and  Boilers  for  Land  and  Marine  purposes,  by 
N.  P.  Burf^h.  Details  of  Hig^h-Pressure  Engine, 
Beam  Engine,  Condensing,  Marine  Screw  En- 
gines, Oscillating  Engines,  Valves,  etc.,  Land 
and  Marine  Boilers,  Proportions  of  Engines  pro- 
duced by  the  rules.  Proportions  of  Boilers,  etc. 
32mo,  roan  ,  81  SO 


THE  PRATT  &  WHITNEY  CO., 

H^riTrort-XD,  CONN,  TJ.&.A.. 

MANUFACTURERS  UF  MACHINE  TOOLS 

For  Railway  and  General  Machine  Shops. 

COMPRISING 

Lat?us:  Planert;  Corrugating  Machirm  for  (h-ooving  ChiUed  Grinding  Bolls  for  FUmring  mOs; 
DriUing  Machines  {Horizontal  and  Vertical);  Screw  Machines;  Milling  Machines; 
Gutter  and  Twist-Drill  Grinding  Machines,  Turret  Head  Chucking, 
Bolt-Cutting,  Forging  and  Finishing  Machinery;  Nut- 
Tapping  and  Gutting  Of  Machines;  Boring -Mills. 

And  Plants  Complete  for  Gun  and  Sewing  Machine  Manufacture. 
Special  Machinery  for  Metal  Working. 

nacbineM  Completely  Equipped  with  Tools,  Fixtures  and  eauffes 
for  Mauufacturiue  JMetal  Gooils  Generally. 

U.  S.  STAunARD  Taps  and  Dies  for  both  Hand  and  Machink-Work  ;  Pipe  Taps  and  Reamers. 

HMter  Car-Builders'  Standard  Limit  Gauges  for   ROUND  BAR  IRON.     U.  S  Standard 

Thread  Gauges.   Standard  Cylindrical  Size-Gauges.   Drop-Eorged,  Steel  Caliper  Gauges. 
Standard  Hand,  Shell,  and  Chucking  Reamers.    Taper  Reamers  for  every 
purpose.  Hardened  and  Ground  Steel  Mandrils,  and  every  appliance 
in  TOOLS,  FIXTURES,  or  SPECIAL  GAUGES,  necessary 
for  STANDARD  INTERCHANGEABLE  WORK. 

Combination  liathe-Chncbs;  Kensliaw  Ratchet  Drills,  Etc. 

^rsend  for  Illustrated  Catalogue  and  Price-List. 


WORTHINCTON 

STEAM  PUMPS 
PUMPING  ENCIIMES 
IIMDEPEIMDEIMT  CONDENSERS 

SKNI)  FOR  CKNERAL  CAXAI.OC;i  K 


HENRY  R.  WORTHINGTON 

Boston.   Philadelphia.   Chicago.   St.  Louis.   St.  Paul.  San  Francisco. 


J.  JU.  .VLLEN,      -      .      -  President. 
Wm.  B.  FRANKLIN,  -  Vice-President. 
F.  B.  ALLEN,  -  Second  Vice-President. 
^  J.  B.  PIERCE,  Secretary  and  Treasurer. 


Issues  Policies  of  Insurance  after 
careful  Inspection  of  the  Boilers, 

COVKRINQ  ALL  LOSS  OR  DAMAGK  TO 

BOILERS, 

BUILDINGS  AND  MACHINERY, 


Covering  Loss  of  Life  and  Personal  Injury 

ARISING  FROM 


STEAM  BOILER  EXPLOSIONS, 

The  Business  of  the  Coinpanj  includes  all  Kinds  of  Steam  Boilers. 
Full  information  concerning  the  plan  of  the  Company  can  be  obtained  at  the 

COMPANY'S    OFFICE,*  HARTFORD,  CONN., 

OK  AT  ANY  AGENCY. 


Pattern  Letters  for  Molders 

Brand  Letters,  Ac.    Vanderbtirs-b,  Wells  i&- 

Co.,  Cor.  Fulton  and  Dutch  Streets.  New  York. 

GARY  &  MOEN  COMPANY, 

234  West  29tli  St.,  New  York. 

Spiral  Springs  for  All  Purposes, 

steel  Wire  Rods  Straightened  and  Cut  to  Lengths. 


HYDRAULICS.— Practical  Hydraulics;  a  series  of 
Rules  and  Tables  for  the  use  of  Engineers,  etc., 
etc.,  by  Thomas  Box.  Sixth  edition,  numerous 
plates,  post  8vo.  cloth  82  00 

THE  PRACTICAL  STEAM  ENGINEERS'  GUIDE 
m  the  design,  construction,  and  management  of  ' 
American  stationary,  portable,  and  steam  tire 
engines,  steam  pumps, boilers,  injectors,  govern- 
ors, indicators,  pistons,  and  rings,  safety  valves 
and  steam  gauges,  for  the  use  of  engineers,  Bre- 
men, and  steam  users,  by  Emory  Edwards.  lUus 
trated  by  119  en^'raviugs,  crown  Svo,  cloth.?:.'. 50 


SUPERINTENDENT  WANTED. 

Nil  lierliileiKlciit  \t  anted  by  a  larci- 
ina II II 1  »<  !  II  ri ii:;  <'<>ii<'i-i-ii  in  a  lartr<-  <-<-ii- 
ter,\i  orkiiiu;  iron  anil  wooil,  (  liielly  llie 
loriiier.  .liiiixt  l>e  a  llioro  ii li  I  y  ediieu- 
led  iiie<'l>a  iii«'  and  a  <lraiiKlilHiiiaii. 
Kiieruede,  <'\ |»<'rlen<-<  d  hikI  <  <> hi |>e t e nl 
to  iiaiidle  laruf  nil  III  t  eri.  of  men.  1  on  n:; 
man  preferred.  4;ive  tiill  e  \  pe  rieiKi-, 
rel'ereiK-CM  and  sii^e. 

AddreMM,  *'  K,\<;  I  M;!;!*.-' 

<-.  o.  v..  ■'.  Walhon  A'  Koii, 
1  .">0  NaHoaii  St.,  N.  \. 


Corrugated  Metal  Gaskets. 

(I'ATENTKU.; 

Are  the  most  reliable  for  flange 
connections;  made  plain,  oval, 
square  and  irregular  for  pipes, 

CYLINDBRS,  VALVES  AND  CHESTS. 

Is  not  affected  by  water,  steam, 
gas,  oil,  vapors  or  acid  solutions. 


U.  S.  MINEHAL  WOOL  CO., 
2  Cortlandt  Street, 

NEW  YOBK. 


STK.V.M  ENfilNE.— Ivf^ju  b  Horw-powerliia.-r 
shows  [Kjwer  of  Simple  or  Compound  Kni.-  i 
with  any  diameter  of^ cylinder,  pr<-»>.ure,  >>|«'<-il 
cut-off,  quantity  of  water  uwd,  imaiu  preMU 
for  any  cut-off,  and  Growi  Pinton  preMure,  w 
explanations  94 

THE  POCKEl  HOOK  OF  POCK CT  BOOKS,  bel 
Molchworth  and  Hurnt's  i'<)cket  iioolu,  priu 
on  Indian  pajx-r  and  Uiund  t«g<-lher  in  one  »o 
um''.  roval  .'Kino,  Kiiv'.ia.  t'lH  '-di-'Wi   $5 

BOOKS  for  ENGINEERS 

118  page  Catalogue  free  on  application. 
TREATI.se  on  the  Richards  St«am  Engine  Ind.. 

tor,  by  C.  T.  Porter.    Illustrated,  8to  %i  i 

IRON  'and   Steel   Founding,   by  Claude  W'v'liij 

Second  edition,  revised  and  enlarged,  8vo.  d 
ALGEBRA  .Self-Uught,  by  W.  P.  HiggB.   An  ea< 

and  simple  explanation,  8vo  $1 

THE  FIREMEN'S  (Julde.     A  Handbook  on  tb 

Care  of  Boilers.    Fourth  edition,  8vo  %0  ■ 

USEFUL  HINTS  to  Sea  going  Kngiiieem,  ai 

how  to  repair  and  avoid  "  broak<lo'.vns."  8v4 

10 

E.       F.  N.  SPON, 

12  Cortlandt  Street,  NEW  YORIC^ 


IXDICATOK 


WANTED. 

One  pair, 8  X  3<>  enfjines,  poppet 
valves.  Western  steanoboat  style. 
New  or  second  hand.  Plea.se  ad- 
vise at  onee  as  to  price  and  condi- 
tion.   A.  B.  C 

care  Egbert  P.  Wat.son  &  Son, 
150  Nassau  St.,  N.  Y. 


FOR  SALE. 

One  3"  X  5"  new  vertical  enjfine, 
governor  complete,  ready  for  use, 
and  made  in  best  manner.  Sold 
only  for  want  of  use.   Price  i^liO. 

J  .  C.  CONNOR, 
care  Egbert  P.  Watson  &  Son, 
160  Nassau  St.,  N.  Y. 


I  have  a  new  ThompM  i^ 
indicator  of  modern  t\'pe  f' 
sale  which  can  be  had  low,  f'r^ 
want  ot  use,  complete  in  ca  •  ; 
with  all  usual  fixtures. 


ELECTRIC  LIGHTING.— Practical  Electric  Light- 
ing.  bj-  A.  Bromley  Holmes,  Assoc.  Mem.  Isnt. 
C.E.,  with  87  illustrations,  third  edition,  correct- 
ed and  enlarged,  crown  8vo,  cloth  1.00 


R.  C.  DAVIS,  Engineer, 

54  Wall  Stklet,      -      X.  Y 

RICHARD  DUDGEON, 

No.  24  Columbia  Street,  New  Yorb 

Maker  and  Patentee  of 

Improved  Hydraulic  Jack( 

Punrtics.  P.oller  Tube  Expanders,  and  iJlr...  !  .\  ■.■ 
Steam  Hammers.     Jacks  for  ITesslng  on  Car  w  t  • 
or  Crank  Plus,  made  to  order.  ConunUDlcation~ 
letter  will  receive  prompt  attention. 


THE  NEW  INDUSTRIAL  LIGHT, 


iiCA 


BRILLIANT!  POWERFUL!  and  DIFFUSIVE! 


Burns  Petrolfinm  Oil  Sprayed  liy  Compresseil  Air. 

S1:tIPL£!    SAFK!    and  EC0K0.TIIC.1L  ! 

Tliousands  in  use  in  Iron  Works,  Jlachine  Shops,  Railroiul 
Yards,  etc.,  etc.,  in  Europe,  and  in  the  United  States. 
Lamps  and  Burners  from  200  to  10,000  candle  power, 
naniirartiirefl  by 

INDUSTRIAL  LIGHT  GOMP&NY, 

1!>U  'rem pie  t'oiirl, 
Authorized  Representatives  :  New  York  (  liy. 

Rand  Drill  Company,  New  York  Citj-. 
BUFFALO  ENGINEERING  CO. 
PARVIN  *  CO..  Philadelphia.  Pa. 
I<  V  vr  RVY\-(-)l,nS.  Cleveland.  O 


\'.\x  S-vx  rvooun  «^  Hauff, 

SOLICITORS  OF  PATENTS 

american  and  foreign 
Advocates   in  Patent  Causes, 
Ai  PARK  ROW, 

Times  Building,  Rooms  191,  192,   New  York  City. 
J.  Vi.N  Sastvoord.  W.  Hacft. 


STEA^I  BOILERS.— The  Boilermaker's  ami  Iron 
Shipbuilder's  Companion,  comprising  a  series  •  ; 
original  and  carefully  calculated  tables,  of  the 
utmost  utility  to  persons  interested  in  the  ir 'ii 
trades,  bv  James  Foden,  author  of  "  Mcchan^i-.i  . 
Tables,"  etc    fcap,  8vo,  cloth   $2  uO 


MACCORD  S    KINEMATICS  :  t.>R  PR.VCTIi 
MECH-\MSM.— .\  Trealibe  on  the  Trai.-m 
and  Mcditicatiou  of  Motion  and  the  ' 
tion  of  Mechanical  Movements,    For  " 
Draughtsmen,  Machinists,  and  Studi- 
chanical  Engineerinc,  in  which  the  lav 
ing  the  motions  and  various  parts  of 
as  effected  by  their  forms  and  modi 
nection,   are  deduced  bv  simple  geon  .  - 
reasoning,  and  their  application  is  illuslr.i- 
by  accurately  constructed  diagrams  of  : 
dilTerent      mechanical  combinations 
cussed  S  ■ 


TENTH  YEAR  OF  PUBLICATION. 


The  en 


Gi  NEElt. 


The  Latest  Designed. 


CONCEDED  TO  BE 


PopSBfe^Valve 

W3L\RLLiEf  VALVE 

Improved^leamGaGe 
'SEMENGINEINDiafOR  ^^^^ 

Electrical  Acci  mulatou  and  Lightino  Co.,  Detroit,  ?.Iich.,  Dec.'20  1888 
•ROSDY  STEAM  GAGE  AND  VALVE  CO.,  Boston,  Mass. 

dentlemen: — I  have  carefully  tried  the  Indicator  you  sent  me,  on  trial,  with  others,  and  am 
)leased  to  say  it  stands  the  test  splendidly.   I  accept  the  Indicator  on  the  terms  you  oiler 

Yours  truly.         MARTIN  MOORE,  Chief  Enjjineer. 
In  a  letter  from  this  Company,  dated  April  6,  1889,  occurs  the  following :  "  The  Indicator  I 
)OUght  of  you  is  in  constant  use  and  ffivin;^  perfect  satisfaction." 

These  Instruments  are  Manufactured  only  by  tlio 

CROSBY  STEAM  GAGE  &  VALVE  CO.,  93  Oliver  St.,  Boston,  Mass: 

NEW  YORK.  LONDON.  HAMBURo. 


Tensile  strength  upwards  of  79.000  lbs  per  sq.  in.  Torsional  Sirength  equal  to  the  best 
Machinery  Steel.    Anti  Frictional  and  Non-Corrosive. 
CAN  BE  FORCED  HOT. 

lods  for  pumps  and  bolts.   Yacht  shaftinpr.   Rolled  sheets  and  plates  for  pump  linings  and  conden- 
ser tube  sheets,  etc.    Inyot  metal  for  car  and  engine  bearings.    Spring  wire. 


CHICAGO. 


ANSONIA   BRASS  &  COPPER 

Sole  Mnnufncmrers. 

Send  for  Circular. 


CO.. 


NEW  YORK. 


;hort  lectures  to  electrical  arti- 
sans. Being  a  course  of  experimental  lectures 
delivered  to  a  practical  audience.  By  J.  A. 
Fleming,  M.A.,  D.Sc,  (London).  Crown  octavo, 
cloth.  Price  $1.50.  208  pages  with  73  illustra- 
tions. 


April  10,  1890. 
HEALED  PROPOSALS  will  be  received 
C)  at  the  office  of  the  Supervising  Archi- 
tect, Treasury  Department,  Washington, 
D.  C.,  until  3  o'clock  p.  M.  on  the  2d 
^ay  of  May,18'J0,for  furnishing  and  fixing 
m  place  complete,  the  cast  and  wrought- 
iron  cover  for  N.  E.  main  vent  shaft,  the 
;iot  water  heater  with  all  hot  water  supply, 
iirculating  and  cold  water  supply  pipe  con- 
jiections,  the  exhaust  piping  from  all  ele- 
ctor pumps,  live  and  exhaust  steam  coils 
"or  the  different  vent  shafts,  the  lowering 
bf  roof  of  large  Emerson  ventilatoi-s, 
;he  wrought-iron  doors  for  main  vent 
^haft,  tank  alarms,  traps,  piping,  equaliz- 
ing pipes  for  boilers,  etc.,  for  the  U.  S. 
Post-Office  and  Court  House  building  at 

I        BAL.TIITIORE,  lUARYLAlVD, 

'n  strict  accordance  with  the  drawings 
ind  specification,  copies  of  which  may  be 
aad  on  application  at  this  office  or  the 
office  of  the  Superintendent. 

Each  bid  must  be  accompanied  by  a 
jertified  check  for  1 100. 00. 

The  Department  will  reject  all  bids  re- 
3eived  after  the  time  fixed  for  opening 
;he  same;  also  bids  which  do  not  comply 
itrictly  with  all  the  requirements  of  this 
.nvitation. 

Jas.  H.  Windrim, 
Supervising  Architect. 


3P0NS'  MECHANICS'  OWN  BOOK,  Containing 
703  pages,  8 vo,  cloth,  with  1420  illustrations.  A 
manual  for  handicraftsmen  and  amateurs.  Price 
$2.50  postpaid. 

3TEAM  HEATING  FOR  BUILDINGS;  or.  Hints 
to  Steam  Fitters.  Being  a  description  of  Steam 
Heating  Apparatus  for  Warming  and  Ventilat- 
ing Private  Houses  and  Large  Buildings,  with 
Remarks  on  Steam,  Water,  and  Air  in  their  Re- 
lations to  Heating.  To  which  are  added  useful 
miscellaneoue  tables.  Third  edition.  With 
many  illustrative  plates.  By  W.  J.  Baldwin. 
12mo,  cloth  $2  50 

97ARMING  AND  VENTILATING.— A  practical 
treatise  on  warminij  buildings  by  Hot  Water, 
Steam  and  Hot  Air,  on  ventilation,  and  the 
various  methods  of  distributing  artificial  heat, 
and  their  effects  on  animal  and  vegetable 
Physiology.  To  which  arc  added  an  inquiry  in- 
to the  laws  of  radiant  and  conducted  Heat,  the 
chemical  constitution  of  Coal,  and  the  combus- 
tion of  smoke.  By  Charles  Hood.  8vo,  cloth, 
 85.00. 


SPON'S  TABL5;S  AND  MEMORANDA  FOR  EN- 
GINEERS. Selected  and  arranged  by  J.T.Hurst, 
C.  E.,  Mem.  of  the  Society  of  Engineers.  64mo, 
roan,  gilt  edges,  third  edition,  revised  and  im- 
proved.   Vest-pocket  size  $0.40. 

SHIPBUILDING.— The  Power  and  Speed  of  Steam 
Vessels  calculated  by  Rules  adapted  for  Vessels 
of  all  types.  By  Wilfiam  Bury,  M.  I.  M.  E.,  Con- 
sulting Marine  Engineer,  with  diagrams^  small 
4to,  sewn  81.4C 


DORETHY   &    WADS  WORTH, 

367  West  St.,  New  York. 
1  BOILER  TUBE  STOPPERS. 


Patented  Apr.  10,  1877.  No.  189,439. 

Ship  and  Smith  Work. 


Naval 
Constructors 
Architects. 
Builders. 
Mechanics. 
Assayers. 
Chemists. 
Scientists. 
Students. 


Size  IfxJxH 
in.  Complete 
pocket  book. 

All  practi- 
cal problems 
solved  at 
sight. 

Mailed  on  re- 
ceipt of  75  cts. 


E.  0.  SMITH,  No.  1  Broadway,  N.I. 


STEAM  HEATING 

Barnard's  Condensing  System 

will  accomplish  the  following  desirable 
effects : 

Saves  Coal,  Perfects  the  Circulation, 
Prevents  all  Noise,  Prevents  Freezing, 
Uses  Exhaust  Steam,  if  any,  without  back 
pressure  ;  will  work  at  any  pressure  of 
steam,  high  or  low ;  has  no  machinery 
needing  care.  Is  adapted  to  Private 
Houses,  Flats,  Office  Buildings,  Hotels, 
Factories,  etc. 

GEO.  A.  BARNARD, 

15  Cortlandt  St.,    New  York. 


"Useful  Hints  on  Steam," 

By  E.  E.  ROBERTS. 

Second  Edition.   A  Book  of  96  pages.  Illustrated. 
Full  of  information.   Mailed  upon  receipt  of 

20  CENTS. 

NO  POSTAGE  STAMPS  RECEIVED. 
Address,  W.  BLITZ, 
Telephone  Bldg.,  18  €ortlandt  St.,  N.Y. 


INLET 


Ti'  CURTIS 


Balanced 

STEAM 
TRAP 


MANUFACTURBD  BY 


THE  CURTIS  REGULATOR  CO., 
Beverly  St.,  Boston,  3Iass. 

Has  balanced  Valve,  therefore  works  equally  well  under 
HIGH  or  LOW  pressure  ;  discharges  full  area  of  pipe  ; 
has  hard  composition  lloat,  vented  to  the  atmosphere, 
and  is  warranted  not  to  collapse  or  fill. 

GENERAL  AGENCIES : 

New  York,  10!t  Liberty  St. 

Pliiladelpliia,  2,085  North  Front  St. 

iUinneapoli!!!,  210 South  Third  St. 
Chicago,  218  Lake  St. 


uiimiAfis  nhua:  rumr  valves. 

We  make  a  specialty  of  Hard 
Rubber  Pump  Valves  for  Hot  Water 
Oils,  and  Acids,  also  for  very  high 
pressures. 

Accept  no  Pump  Valves  as  JEN- 
KINS' or  JENKINS  BROS.'  unless 
stamped  like  cut. 


JENKINS  BROS., 
71  John  St.,  New  York. 
54  Dearborn  St.,  Chicago. 
105  Milk  St.,  Boston. 
2  I  No.  Fifth  St.,  Phila. 


-^VALLEY  PUMP^CO,,  Easthampton,  Mass 


DUPLEX  STEAPUMIiliP. 

FOR  ALL  DUTIES, 

Simple,  Durable  and  Efficient. 

Send  (or  1890  Catalogue. 

HALL  STEAM  PUMP  CO.,  91  Liberty  St., 

CHICAGO,  PITTSBURGH  AND  ST.  LOUIS. 


PROVED 


PUMPING 


The  new  Handy  Binder  makes  a  per- 
fect book  of  one  or  twenty-six  issues  of  The 
Engineer  Papers  bound  without  mutila- 
tion. Pages  open  flat.  In  flexible  board 
sides,  per  express  only,  50c. 

KKBERX  P,  WATSON  Sl  SON, 

150  Nassau  Street,  N.  Y. 


The  Inventor's  Manual  is  a  book  designed  as 
a  guide  to  inventors  in  perfecting  their  inven- 
tions, taking  out  their  patents,  and  disposing  of 
them.  It  is  not  in  any  sense  a  Patent  Solicitor's 
Circular,  nor  a  Patent  Broker's  Advertisement. 
No  ad  vertisements  of  any  description  appear  in 
the  work.  It  is  a  book  of  about  100  pages,  con- 
taining a  quarter  of  a  century's  experience  of  a 
successful  inventor,  together  with  notes  based 
upon  the  experience  of  many  other  inventors. 
Price  $1.00 

ENGINEERS'  POCKET-BOOK.— The  Pocket-Book 
of  Pocket-Books,  being  Molesworth  and  Hurst's 
Pocket-Books,  printed  on  India  paper  and  bound 
together  in  one  volume,  roj'al  i&mo,  russia,  gilt 
edges  5;0( 

STEAM  YACHTS  AND  LAUNCHES.— Steam 
Yachts  and  Launches,  their  Machinery  and 
Management,  a  Review  of  the  Steam  Engine  as 
applied  to  Yachts.  Laws  governing  Yachts  in 
American  Waters,  Rules  for  Racing,  Rules  for 
Building,  Pilot  Regulations,  Specific  tj^pes  of 
Machinery,  Design  of  Hulls,  etc.,  etc.,  by  C.  P. 
Kunhardt,  8vo,  cloth  83.00 


R 


ELIANCE  HYDRAULIC  JACKS. 
SOLID  DRAWN  WELDLESS  STEEL  TUBES, 
ORIGINAL  DEAD-STROKE  POWER  HAMMERS, 

CI»  S.  TTJSTIOE3  cfc  CO. 
No.  14  North  Fifth  Street, 

PHILAOELPHIA,  PA. 


Power  Tests  Made 

To  determine  the  horse-power  used  from  auy  line  of  shafting,  or  through  belts  ol 
given  dimensions.    Also  engines  and  boilers  tested  for  power  and  evaporation. 
Expenses  of  running  any  given  plant  accurately  estimated,  and  faults  located. 


Engines  and  Boilers  and  all  Steam  Machinery,  for  all  purposes,  coQtracted 

for  and  erected. 

27    ROSE  STREET, 

NEW  YORK. 


lor  anu  e 

8.  H.  VAN  CLIEF, 

0 


"THE  GREASER." 

ECONOMY  of  liibricaiit, 

SIMPLICITY  of  con.struction, 
DURABILITY,  and,  above  aU, 
RELIABILITY  in  action,  and 
its  characteristic  points. 

NOTHING  AUTOMATIC  ABOUT  IT. 


The  hand  on  cup  prac- 
tlcallv  "feels"  the  pin. 

Castor  or  lard  oil,  grease  or  tallow 
plain,  or  a  mixture  of  any  or  all  can 
be  used  while  nnder  fnll  steam. 

O'CONNELL  &  CAHILL, 

PATENTEES, 

Manistee,  Mich. 


TENTH    YEAR    OF  P  U  B  L  I  C  A'T  I  O  N 


THE  ENGiNEEk. 


Ill 


WM.   BERKEFEI^D'S   FOSSIL   MEAL  COMPOSITION^. 


Each  Bag  marked  with  trade  mark,  thus 
Bewark  of  Imitations.  Order  direct 
from  the  sole  proijrietor.s  in  the 
United  Stiites, 

THE  FOSSIL  MEAL  COMPANY, 
August  Giese,       -       Proprietor,  W. 
2  Cedar  St.,    New  York. 

Or  from  our  authorized  affcnta. 


DIXON'S 


iiixoN's 


Silica  Graphite  Paint,    Graphite  Pipe  JointGrease 


Unaffected  by  heat  or  cold,  dampm'ss,  solt  idr,  rwHt  or 
even  acids.  For  sMiokc  stiick.'i.  holler  fronts  or  metal 
work  thl.s  Is  far  sii|)erlor  to  anythlriK  made.  It  will 
last  I"  to  15  years  on  a  tin  ro  .f. 

.TUS.  mXON  CKCCIULE  CO.,  .lersey  Cltv,  N.  .T. 


For  Steam  or  (la<  I'ipe.s,  Holts,  Screw",  F.te.  Makes  a 
I'erfwt  .loliit  that  euii  be  opened  with  eane  in  three 
years  or  thirty  years. 

.lOS.  niXON  rRl'CIBI.E  CO.  .lersey  (Mty.  N.  J. 


LE  COUNT'S  NEW  EXPANDING  MANDREL. 


(Patented  December  25, 1877.) 


If  y  Oil  will  Try  this  Tool  You  will  not 
Regret  the  Expense. 


Taking  anything  from 


AMATEUR'S  SIZE. 

t^tol  inch  inclusive,  price  


.95  00 


MACHINIST'S  SIZE. 

No.l   i^tol    in.,  price  JIO  00 

No.  3   1    to  11^  in.,  price   14  00 

No.  3  l^to2    in.,  price   18  00 

No.  4  (with  screws)  2    to  3    in.,  price   32  00 

No.  5   "         "   3    to  4    in.,  price   44  00 

C.  W.  LE  COUNT,  South  Norwalk,  Conn. 


INDICATOR  PRACTICE  AND  3TEAM  ENGINE 
ECONOMY,  with  plain  directions  for  attaching 
the  indicator,  takinpr  diagrams  computinfr  liorse 
power,  drawing  the  theoretical  curve,  calculat- 
ing steam  consumption,  determiiiinK  economy^ 
locating  derangements,  etc.,  also  tables  required 
in  making  the  computations,  by  Frank  F. 
Hemenway,   Price  82.00 


SLIDE  VALVE.— The  Slide  Valve  practically  con- 
sidered, by  N.  P.  Burgh,  Engineer,  containing 
illustrations,  and  121  pages  of  letterpress.  Crown 
3vo,  cloth  $2.00 

MECHANICAL  DRAWING.— Prepared  for  the  use 
of  the  Students  of  the  Massachusetts  Institute 
of  Teclinology,  by  Prof.  Linus  Fauuce  $1.';0 


8(01^TL■ANDT  STi^ET. 


FOR  I890, 


Just 
issued, 


THE  RAILROAD,  TELEGRAPH  &  STEAMSHIP  BUILDERS'  DIRECTORY. 

A  United  States  Business  Directory  containing  the  names  of  manufacturers  and  dealers, 
covering  all  articles,  devices  and  materials  used  in  the  construction  and  operation  of 
Railroad,  Telegraph,  Steamship,  Heat  and  Power,  Electric  Light 
Co.s'  etc.,  induding  dealers  in  Lumber,  Iron  and  Steel.  Locomotive  and 
Car  Builders,  Railroad,  Bridge  and  other  Contractors;  Electric  Light, 
Telegraph  and  Telephone  Co.'s;  Ship  Builders  and  Materials. 

Including  a  list  of  every  Railroad  in  the  United  Stales,  Canada  and  Mexico,  giving 
length  in  miles.  Rolling  Stock  and  Officials  in  charge  of  ordering  and  Purchasing 

Supplies;  together  with  valuable  tables  useful  in  Railroad  Construction. 

Price,  '  $2,50, 


ENGINEER  AND  MACHINISTS'  POCKET-BOOK, 
Containing  Mensuration  of  Surfaces  and  Solids, 
Strength  of  Materials,  Water  Wheels,  Hydrau- 
lics, Pneumatics,  etc..  Steam  and  the  Steam 
Engine,  C!oinbustion,  Water,  Fuel,  Tables  of  the 
Weight  of  Metals,  Pipes,  etc.,  by  Charles  H. 
Haswell,  12mo,  roan  tuck,  new  edition,  enlarged. 
 4.00 


A  CATECHISM  OF  THE  STEAM  ENGINE  in  its 
various  applications  in  the  Arts,  to  which  is  now 
added  a  chapter  on  air  and  gas  engines,  and 
another  devoted  to  useful  rules,  tables,  and 
memoranda.  By  John  Bourne,  C.  E.  New  edi 
tion,  much  enlarged  and  mostly  re-written. 
Illustrated  with  212  woodcuts,  for  the  most  part 
new  in  this  edition.    12mo,  cloth,  D.  A  $2.00 


EVERYTHING  FOR  THE  ENGINE  ROOM. 

\V<^  are  iiiaiiiiructiir<-rH  of  and  tli-alem  In  KiiifliieerD'  Special ll<-»,  and  can 
Nlipply  all  t;oodH  needed  in  anen^^lne  room.  1*1  p<-  TooIh  ol  all  kiiidi,  I'arkInK 
of  all  kindH,  Iteeordin;;  (iiau;;eM,  Sleain  (;uii:;ei«,  Hack  I'reHxiire  \'alve<i,  Illi^li 
and  I<<>%v  Water  A  la  rum,  (<ra(c  llarH,<j:reu>ie  <'  ii  pn,a  nd  o  ii  r  nperlal  .m  .N'  .4'rOK  , 

iviilc'li  will  poHilivel)'  pr<-vent  Kreaxo  Irom  entering  a  boiler.  Ail  Kuoda 
warranted,  and  prW  eM  low    lor  titandurd  Ki>odH. 

gHINE  ft  RDBERTSDN,  45  Cppflaniir  St.,  N.  Y, 


WM.  B.  BROOK   6l  CO., 


MANUFACTUEERS'  AGENTS  FOR 
I 


G 


LEATHF.R  BELTING, 


Sole  Afjciils  for  riui'ii  v  (iiiiii  Core  and  llcinii  I'ackini^B, 
Sole  Manufacturers  of  ACME  PISTON  PACKING. 

New  York  City. 


No.  47  Murray  Street, 


TelenlioTifi  Knrvav  163. 


liTTBJiKJi 


COATT^AXV. 

WRITE  FOR  CATALOGUE 


THE /UNUFACTURES  AND  PR0DUCT5 
OF  THE  UNITED  5TATE5. 

comprises  Every  Article  made  in  tkis 
Country -Ihdexed  and  Qassified-and 
under  each  article  the  names  and  addresses 

THE  BEST  MANUFACTURERS. 

(pmplele  in  One  Royal  OdavoVol  oJoverlOOOpp. 
fPice  inGoth.iiS.  in  Leather.^)?. 

INDISPENSABLE 

ToDuyers  of  Articles  in  all  lines  and 
Invaluable  as  a  Statistical  work. 

•  Orders  received  at  office  of  this  Paper  • 


WORKSHOP  RECEIPTS,  for  the  use  of  Manu- 
facturers, Mechanics  and  Scientific  Amateurs. 
First,  second,  third  and  fourth  series,  each  con- 
tainiufc  about  4.50  pafjes,  with  illustrations, 
crown  octavo,  cloth.    Price,  82.00  each. 


April  14,  1890. 
OEALED  PROP(;.SAL.S  will  be  received 
O  at  tlie  ofii<:e  of  tlie  Supervising  Ar- 
chitect, Treasury  Department,  Washing- 
ton, D.  C,  until  2  o'clock  P.  M.,  on  the 
llith  (lay  of  May,  1890,  for  all  the  labor 
and  materials  re<|uired  to  put  in  place  all 
the  giiH  pilling  in  the  U.  S.  Cu.stom  House, 
etc.,  building  at 

GALVESTON,  TFX.VS, 

in  accordance  with  tlie  drawings  and  spe- 
cification, copies  of  which  may  be  had  on 
application  to  this  ottice.  or  tlie  office  of 
the  Superintendent.  Each  bid  must  be 
acconipanied  by  a  certified  check  for 
$100.00. 

The  Dojiartment  will  reject  all  bids 
received  after  the  time  fixed  for  opening 
tlie  same;  also,  bids  whi<-h  do  not  comply 
strictly  with  all  the  refjuirernents  of  this 
invitation. 

James  H.  Winukim, 

Snpervisiiig  Architect. 


A  TREATISE  ON  THE  USE  OF  BELTINfi  FOR 
THE  TRANSMISSION  OF  POWEIt,  with  numer- 
ous illustrations  of  actual  methods  of  arranKing 
main  driving  and  quarter  twist  belts,  and  of  belt 
fastenings.  Examples  and  rules  in  ^eat  number 
for  exhibitinpf  ana  calculating  the  size  and  dnv- 
infj  power  of  belts.  Bv  John  H.  Cooper.  M  E. $.3.50 


SUBSCRIPTION  BLANK. 

Messrs.  EGBERT  P.  WATSON  &  SON,  150  Nassau  St.,  N.  Y. 

Enclosed  please  find  $2.00.  Please  send  to  viy  address  ThsEsqiheer  for  one  year 
from  

Sign  Name  and  Address  very  plainly  and  always  give  your  house  number  tehere 
possible.  


ENGINEER'S  LOG  BOOK  Manual  of  Screw  Cutting. 


TO  GO  IN  BREAST  PO0KET.-%a 

Being'  a  record  of  daily  runs  for  one 
year,  ruled  for  all  temperatures,  prewsi- 
ures,  revolutions,  piston  speed,  ter- 
minals, hot  well  trniporatures,  fuel 
burned,  aslies  and  wastes,  oil  used, 
defects,  repairs,  and  reinarlis. 

Price,  One  Dollar  by  Mail. 

E&BEET  P.  "WATSON  &  SON,  N.  Y. 


By  D.  E.  MacCARTHY. 

Containing  full  information  for  the  practical 
man,  comprised  in  simple  rules  by  which  any  man 
can  cut  any  thread  or  fractional  thread,  on  any 
engine  lathe  that  has  a  full  set  of  gears.  Price  & 
cents.— mailed  free. 

E.  P.  WATSON  &  SON  150  Nassau  St.,  New  York. 

THE  COMPLETE  PR.\CT1CAL  MACHINIST,  em- 
bracing Lathe  Work,  Vice  Work,  Drillsand  Drill- 
ing, Taps  and  Dies,  Hardening  and  Tempering, 
the  Making  and  Use  of  Tools,  etc.,  etc.,  by  Joehua 
Rose.  Illustrated  bj"  130  engravings,  crown  8ro. 
cloth  $2.M 


FOCaRTY'S  PATENT 

BALANCED  STEAM  TRAP. 


The  important  feature  of  this  trap  is  that  it  has  bal- 
anced valves,  so  that  they  will  operate  with  any  pressure, 
no  matter  how  heavy  or  light.  These  valves  give  a  full, 
clear  opening,  and  can  be  made  of  any  size  desired,  pas- 
sing a  large  or  small  amount  of  water.  Another  feature 
of  this  trap  is  that  it  is  not  intermittent  in  its  action;  the 
flow  of  condensed  steam  (water)  is  constant,  no  matter 
what  the  quantity  may  be.  But  little  power  is  required 
to  open  and  close  the  valves,  as  they  are  balanced.  The 
trap  is  practically  self-adjusting  and  automatic.  The 
valves  and  valve-seats  are  of  brass,  as  also  the  lloat,  which 
is  a  solid  drawn  brass  tube  very  carefully  made  and  tested. 
These  traps  are  largely  used  for  draining  coils  and  heating 
surface  in  sugar  evaporators,  for  kettles  in  breweries,  con- 
densed milk  factories,  for  steam  heating  apparatus  of  all 
kinds— in  fact,  all  places  where  it  is  necessary  to  carry  off 
condensed  water. 

For  further  particulars,  price  list,  etc.,  address 

JAMES  H,  FOGARTY,  97  Liberty  St.,  N.Y. 


ENiilXEEUINli      DUAWING.— An  Elementary 
Treatise  on  Orthographic  Projection,  being  a  I 
new  method  of  Teiicliing  the  Science  of  Mechani-  ' 
cal  and  Engineering  Drawing,  intended  for  the 
instruction  of  Engineers,  Architects,  Builders,! 
Smiths,  Masons,  and  Bricklayers,  and  for  the  j 
use  of  Schools,  with,  numeroiis  illustrations  oil  i 
tcood  and  steel.   By  William  Biuns,  Associate  j 
Institute  Civil  Engineers,  late  Master  of  the 
Mechanical  Drawing  Class  at  the  Deiiartmentof 
Scienceand  Art,  and  at  the  School  of  Mines,  for- 
j     merly  Professor  of  Applied  Mechanics  at  the 
i     College  for  Civil  Engineers,  etc.   Eleventh  edi- 
I     tion,  8vo,  cloth  ^.50 

i  MARINE  ENGINEERING.-Seventh  edition;  en- 
larged. The  Designing,  Construction,  and  Work- 
ing Of  Marine  Machinery.   By  A.  E.  Seaton,  M.  '. 

1  Inst.  Nav.  Arch.,  .M.  Inst.  Mech.  Eng.,  Lecturer 
on  Marine  Engineering,  Royal  Naval  College, 
Greenwich.  With  tables  and  illustrations  re- 
duced from  working  drawings.  General  Con- 
tents: I.  Principles  of  Marine  Pi-opulsion.  II. 
Principles  of  Steam  Engineering.  III.  Details 
of  Marine  Engines.  IV.  I'ropellers.  V.  Boilers. 
VI.  Miscellaneous.  By  far  the  best  Manual  in  ' 
existence;  gives  a  complete  account  of  the  | 
methods  of  solving,  with  the  utmost  j)ossible 
economy,  tiie  problems  before  the  marine  en- 
gineer. '  Express  oniy  $6.00 

ENGINEERS'  HAND-BOOK.— Reed  s  Engineer's 
Hand-Book  to  the  Ixical  Board  Examinations, 
revised  by  W.  H.  Thorn.  11th  edition,  revised 
and  enlarged,  with  260  diagrams  and  36  large 
plates.   Crown,  8vo,  cloth  $1.50 


MECH.\NICS.— The  Essential  ElemeuUs  of  Practi- 
cal Mechanics,  based  on  the  prmciple  of  work, 
designed  for  Engineering  Students.  By  Oliver 
Byrne,  formerly  I'rofessor  of  Mathematics,  Col- 
legefor  Civil  Engineers.  Fourth  edition,  I'/fiufrat- 
ed  by    numerous    icood   enffra<^ingi,   pust  8vo, 

cloth  $2.00 

Contents. — Chap  1.  How  work  is  measured  by  a 
unit,  both  with  and  without  reference  to  a  unit 
of  time.  Chap.  2.  The  work  of  living  a^nts.  the 
inlluence  of  friction,  and  introduces  oae  of  the 
most  beautiful  laws  of  motion.  Chap.  3.  The 
principles  expounded  in  the  tlr!>t  and  secoad 
chapters  are  applied  tu  the  motion  of  bodies. 
Chap.  4.  The  transmis-sion  of  work  by  simple 
machines.   Chap.  5.    Useful  propositions. 

STEAM  ENGINE.— The  Cadet  Engineer,  or  Steam 
for  the  Student,  by  John  H.  i  ong.  Chief  ICngi- 
neer,  U.  S.  Navy,  and  R.  H.  Buel,  Assistant  En- 
gineer,U.  S.  Navy,  cuts,  !<vo,  cloth  $2.2S 

Contents. — The  a»i vantages  and  disadvantages 
of  various  kinds  of  Engines;  description,  advau- 
Uiges,  and  disiidvuntages  of  various  kinds  of 
B»)ilers;  ap()endages  to  Engines  and  Boilers,  the 
Paddle  Wheel,  the  Screw  Propeller,  Combustion 
of  Colli,  Erection  of  Engines,  Steam,  Expansion 
of  Steam.  Cut-<,>tTs,  the  Indicator,  the  Slide 
Valve,  Balanced  Valves,  .Saluraliou  of  Water  in 
Marine  Boilers,  Scale, and  the  means  of  IVevent- 
ing  its  Formation;  Condensers  and  Feed-Water 
Heaters,  Relation  of  Power  tor  Fueli  and  Speed 
in  Steam  Navigation,  Management  of  Engines 
and  Boilers  at  Sea,  Overhauling  the  Engines  and 
Boilers  in  Port,  etc. 


THIS   PAPER   CIRCULATES   ALL  OVER  THE   UNITED  STATES 


THE  ENGINEER. 


Hompound  and  Triple 
"    Expansion  Engines, 

For  Steam  Yachts  and  Launches. 

Estimates  furnished  on  application. 

RILEY  &  COWLEY, 

MACHINISTS  AND  ENGINEERS, 

Richard  &,  Bowne  Sts., 

Brooklyn,  N.  Y. 
Toleplione— 347. 


14  YEARS. 


IDSO 


1873-1887, 


JARVIS  B.  EDSON 

iNo.  145 

1  Broadway 


Recording 

STEAM 
GAUGE, 


NDEXPEPENT 


86  LibertySt 
N.Y. 

"RECORUS 
THE  PRESSURE 
DAy\,NlCHT 
ONOURMAINS 
AND  ONOUR 
.BOILERS"' 


STEAM  USING.— Steam  Using,  or  Steam  Engine 
Practice,  byChas.  A.  Smith,  C.  E.,  8vo,  cloth. 

    $3.00 

Contents. — On  the  Nature  of  Heat  and  the  Prop- 
erties of  Steam  ;  Valve  Gear  ;  The  Quantity  of 
Steam  which  might  be  used  and  which  is  used  ; 
The  Indicator  and  Indicator  Diagram  ;  The  ex- 
periments of  Hirn  and  Hallauer  ;  Steam  Heat- 
ing. 

A  MANUAL  OF  STEAM  BOILERS.— Their  design, 
construction  and  operation;  for  technical 
schools  and  engineers.  Illustrated.  693  pp. 
By  R.  H.  Thurston,  M.  A.  Doc.  Eng.,  etc.,  etc. 
New  York  86.00 


PUMP  MAKING.— A  Practical  Hand  Book  on 
Pump  Construction,  by  Philip  R.  Bjorling.ptoies, 

crown  8vo,  cloth     $1.50 

Contents. — Principle  of  the  Action  of  a  Pump  ; 
Classification  of  Pumps  ;  Description  of  various 
classes  of  Pumps  ;  Remarks  on  Designing 
Pumps  ;  Materials  Pumps  should  be  made  of  for 
different  kinds  of  Liquids  ;  Description  of  vari- 
ous classes  of  Pump-valves ;  Materials  Pump- 
valves  should  be  made  of  for  different  kinds  of 
Liquids ;  Various  Classes  of  Pump-buckets 
On  designing  Pump-buckets  ;  Various  classes  of 
Pump-pistons  ;  Cup-leathers  ;  Air-vessels;  Rules 
and  Formulas,  etc.,  etc. 


THE  CONTINENTAL  IRON  WORKS, 

SOLE  MANUFACTURERS  OP 

CORRUGATED  BOILER  FLUES 

Under  their  own  patents  and  those  of  SAMSON  FOX,  of  Leeds,  England. 
ITIADK  IN  SIZES  FKO!TI28  Um,  TO  60  ins.  DIAITIETER, 
  witli  Flanged  or  Plain  Ends. 

^"Take  Ferry  from  10th  or  23d  Sts.,  N.  Y.,  to  Greenpoiut.-®a 
Thos.  F.  Rowland,  Pres.,  Warren  E.  Hill,    I  ■^■,„.  -p,.. 

Thos.  F.  Rowland,  Jr.,  Treas.  Chas.  H.  Corbktt,  (  ^ 


THE  LANE  &  BODLE'T  CO., 

ticCnl- 

From  heavy  patterns  and  of  unexcelled 
workmanship. 

Steel  Boilers,  Feed  Water  Heaters, 
Shafting,  Pulleys  and  Gearing. 

THE  LANE  &  BODLEY  CO., 

267  to  273  Water  St., 
CINCINNATI,  O. 


AMERICAN  POP  SAFETY-VALVE. 

The  only  Automatic,  Adjusting,  Safety  Yalve  ever  produced. 

FOR  LOCOMOTIVES,  STATIONARY,  MARINE  AND 
PORTABLE  BOILERS. 

It  doog  not  infringe  on  the  patents  of  any  valve  made. 
We  guarantee  all  panics  buying  or  using  them  protection 
against  all  ^iiilji. 

Accepted  for  application  to  all  marine  boilers  by  the  Board  of  Super- 
vising Inspectors  of  Stoain  Vessels,  and  approved  by  the  Secretary  of 
Ihe  Treasury  at  WasliiiigLon,  D.  C,  January,  1885. 

Approved,  and  its  adoption  recommended  on  U.  S.  Naval  Steam- 
ships, April  1,  1885,  by  U.  S.  Naval  Board  of  Examiners. 

AMERICAN  STEAM  GAUGE  CO., 

36  Chardou  Street,  Boston,  Mass. 


Send  for  Price  List. 


AUTOMATIC  ENGINES, 

Return  Flue, 
Portable  &  Upright  Boilers 
1 ,  3  and  6  h.  p. 

Send  for  photo  and  price  list. 
F.  J.  CURTIS, 

Spencerport,  N.IT. 


SHIPBUILDING.— The  Power  and  Speed  of  Steam 
Vessels  calculated  by  Rules  adapted  for  Vessels 
of  all  types.  By  William  Bury,  M.I.M.E.,  Con- 
sulting Marine  Engineer,  loith,  diagrams,  small 
4to,  sewn  $1.40 


Key-Seating  Machines 
and  20  in.  Drills 

A  SPECIAL,Tli. 
SEND   FOR  1,IST  OF 

New  andSecoM-Hand 

Lathes,Planers,  Drills, 

or  anything  in  Machioists 
Tools  or  Supplies. 

W.  p.  DAVIS, 

Roeliesler,  N.  Y. 

Works  at  North  Bloomfield. 


MWPOBT  NEffnHIPBOILDiC&DRYDOCKCO., 

(ON  HAMPTON  ROADS.) 

Equipped  witb  a  Simpson's  Basin  Dry  Dock,  capable  of  dockins  a  vessel  600 
feet  long,  drawing  25  feet  of  water,  at  any  stage  of  the  tide. 
Repairs  made  promptly  and  at  reasonable  rates. 

SHIP  AND    ENGINE  BUILDERS. 

For  estimates  and  further  particulars,  address 
C.  B.  ORCtJTT,  Pres't,  No.  1  Broadway,  New  York. 


NATIONAL  FILTER. 

Guaranteed  to  remove  hardness  from  water  FOR  BOII.ER  USE. 

For  Domestic  and  Mechanical  purposes. 
Large   Sizes   for   ]\Iills   and  Water  Works. 
NATIONAL  WATEE  PURIFYING  CO., 

Address  for  Pamphlet.  145  Broadway  and  86  Liberty  St.,  N.  Y.  City. 


Jf'^^'.^H.  B.  H.  CRAMP  &  CO. 

U^ED  EXCLUSIVELY  <^ 


•iW'lHlMk¥lit©F- 
Unitei 
JInglan 
Russia 
.Spai 


TRADt  MARK 


SOLE  IIAKUFACTURERS  OF 

AMERICAN 

MANGANESE  BRONZE, 


MANGANESE  BBONZE  PHOFELLEB  WHEELS 
 A  Specialty.  

TO  OWNERS  OF  STEAM  YACHTS. 

"We  particularly  call  your  attention  to  advantages 
derived  from  the  use  of  these  Wheels  for  Steam  Yachts, 
and  would  recommend  as  a  means  of  obtaining  maxi- 
mum speed  at  minimum  expense  "  that  you  adopt  a 
Manganese  Wheel. 

CORRESPONDENCE  SOLICITED. 


THIS   PAPER   CIRCULATES    ALL    OVER  THE    UNITED  STATES. 


Mew  Series,  1883,  1888.    Vol.  XIX.  No.  1  0 
Tenth  Year  of  Publication. 

steam  engineering,  applied 


PER  ANNUM.  -  JSIN(;LE  (J(JlMEH,  8  CENTS. 

May  10,  1890. 

MECHANICS,  AND  THE  ALLIED  ARTS. 


STARBOARD  ENGINE-ROOM  OF  THE 
'CITY  OF  PARIS.' 

The  engraving-  represents  tlic  starboard 
engine-room  of  the  '  City  of  Paris'  after  tlie 
accident,  from  photographs  taken  by  the 
Inman  Company.  Not  much  can  be  learned 
from  it,but  the  full  details, which  are  too  long 
for  this  pag-e,  will  be  found  upon  page  UG. 


are  c 
il<e 


•om- 
iron 


The  cartridg'es  for  a  six-inch  rifle 
posed  ofg'rains  of  powder  that  looks 
nuts,  one  and  one- 
quarter  inches 
thick  and  an  inch 
in  diameter.  The 
grains  are  piled 
one  upon  another 
in  the  cartridge 
bag,  leaving  a  hole 
in  the  center  of  the 
bag  from  top  to 
bottom.  This  hole, 
which  is  about  an 
inch  in  diameter, 
is  to  allow  the 
flame  to  go  from 
the  base  through 
the  charge,  start- 
ing the  ignition  at 
all  points  of  the 
cartridge  at  the 
same  time. 

Were  not  this 
precaution  taken, 
some  of  the  powder 
would  be  blown 
out  of  the  gun 
unignited.  The 
grains  are  built  up 
on  forms,  a  wire 
running  through 
them  and  keeping 
them  in  place.  A 
bag  is  then  drawn 
over  the  grains 
and  the  wire  re- 
moved. The  bag  is 
strengthened  by  a 
"Hercules  braid." 
If  it  were  not  for 
this  braid  the 
weight  of  the 
charge  would 
burst  the  cloth. 
This  bag  is  envel- 
oped hi  a  copper 
cylinder  which  is 
hermetically  seal- 
ed. When  the  cyl- 
inder is  run  up 
from  the  magazine 
to  the  deck,  the  lid 
of  the  tie  end  of  the 
bag  is  removed 
and  the  case  in- 
serted in  the  gun;  the  other  end  is  then 
pulled  off  and  the  short  rammer  is  used  to 
shove  the  charge  home  and  out  of  the  cylin- 
der. The  weight  of  the  cartridge  is  about 
fifty  pounds.  In  all,  the  charge  contains 
some  600  grains  of  powder. 


WHERE  IS  THE  GAIN? 

If,  as  the  adage  says,  "there  is  no  loss 
without  some  gain,"  we  are  sure  the  Messrs. 
Thompson,  builders  of  the  '  City  of  Paris,' 
would  be  glad  to  know  what  they  are  to 
gain  by  their  losses  on  tliat  vessel.  Their 
case  is  a  specially  hard  one.  Built  upon 
guarantees  that  the  vessel  would  make  the 
voyage  in  a  certain  specified  time,  she  had 
not  been  accepted  by  the  company  running 
her.    The  last  voyage,  if  it  had  been  suc- 


THE   SEQUENCE   OF   EVENTS   ON  THE 
'  CITY  OF  PARIS.' 

Reflectixo  upon  the  se(|uence  of  events 
from  the  known  cause  of  the  breakdown  on 
the  '  City  ^f  Paris,'  it  .seems  to  us  that  they 
may  have  occurred  in  the  following  order  : 
When  the  shaft  broke  the  headway  of  the 
ship  pulled  the  wheel  back  in  its  bearings  as 
far  as  possible,  and  the  main  engines,  re- 
leased from  their  load,  flew  around  at  an  im- 
men.se  velocity.    This  they  could  easily  do, 

with  three  cranks, 
120"  apart.  The 
free  end  of  the 
bi'oken  shaft  ran 
out  of  truth  and 
fouled,  ripping  up 
the  binders  all  the 
way  through, thus 
releasing  the  pis- 
ton enough  for  it 
to  knock  out  the 
low-pressure  cyl- 
ituler  head.  The 
piston  -  rod  was 
then  punched 
through  the  piston 
and  fell  over  on 
top  of  the  low- 
pressure  cylinder, 
when  dragged  by 
the  main  cranks 
which  were  still  n  - 
volving,  it  raked 


right 
th  rough 
pressure 


Experience  seems  to  point  to  gun  cotton 
as  the  power  to  be  used  in  manufacturing 
torpedoes  in  the  future,  and  the  abolishment 
of  nitro -glycerine  and  dynamite  on  account 
of  the  danger  in  handling  and  transport- 
ing. 


cessful,  would  have  completed  the  contract 
and  the  ship  would  have  been  turned  over. 
It  was  not  successful  and  the  cost  of  the  re- 
pairs, $200,000,  to  say  nothing  of  salvage, 
and  the  constructive  damages  for  losses  by 
detention  in  the  very  busiest  season,  will 
make  a  bill  which  will  be  for  a  very  serious 
amount.  It  will  be  observed  that  the  re- 
pairs are  not  being  made  by  the  builders, 
but  by  Messrs.  Laird,  a  distinct  firm. 

The  Manual  of  Screw  Cutting  is  out  of 
print ;  do  not  send  for  it. 


d  o  w  n 
the  low- 
cylinder, 
cutting  it  in  halves 
and  tearing  it  loose 
from  the  legs  of 
the  frame,  when 
the  immense  mas- 
ses of  falling  iron 
completed  the  de- 
struction. The 
smashing  of  the 
surface  condenser 
seems  to  indicate 
that  the  piston- 
I'od  anil  connect- 
ing rod  were  drag- 
ged down  through 
the  low  •  pressure 
cylinder  from  top 
to  bottom  by  the 
revolving  shaft. 
The  breaking  of 
Ihe  pillow  -  block 
binders  must  have 
precedeil  the  re- 
lease of  the  piston, 
in  order  to  raise  it 
enough  to  knock 
out  the  cylinder 
head.  Compressed 
steam  could  not  have  done  it,  for  there  is 
none  in  the  low-pressure  cylinder  to  com- 
pi  ess,  the  cylinder  being  swept  clean  by  the 
condenser  at  every  e.xhaust.  In  order  to 
destroy  the  condenser,  everything  in  front  of 
it  must  first  have  been  broken  away. 


Of  diamonds,  ninety-five  per  cent,  of  the 
current  supply  comes  from  the  Kimberley 
mines  of  South  Africa.  Over  nine  tons  of 
diamonds,  valued,  after  cutting,  at  $500,- 
000,000,  have  been  taken  from  those  mines 
since  their  discovery  in  1S67, 
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LIGHTHOUSES. 

The  Cape  Henlopeu  liglit  is  what  is  called 
a  fixed  white  li^^-ht  of  the  first  order.  The 
lamp  is  on  top  of  a  white  masonry  shaft,  and 
is  128  feet  above  the  tide.  The  lamp  itself 
is  not  a  very  simple  device  thoug-h  easily 
operated.  There  is  a  cylindrical  bowl  for 
holding  the  oil,  with  a  capacity  of  perhaps 
five  g-allons.  Resting-  on  top  of  the  oil  is  a 
piston  or  plunger.  It  is  raised  to  the  top  of 
the  bowl  by  winding  up  a  winch.  Then  the 
bowl  is  filled  with  oil  and  theplung-er  allowed 
to  press  down  on  it.  The  weight  forces  the 
oil  up  through  a  small  brass  tube  and  into 
the  wick  holders.  There  are  five  wicks  in 
circles,  one  within  the  other,  the  outer  circle 
being  about  four  inches  in  diameter.  The 
air  is  drawn  up  through  spaces  between  the 
wicks  around  a  glass  chimney  fifteen  inches 
high,  sei'ving  to  promote  the  draught,  while 
a  sheet-iron  chimney  above  the  glass  and 
leading  out  of  doors  still  further  aids  the 
draught.  The  lamp  stands  on  a  pedestal  in 
the  center  of  a  little  six-foot  room,  the  sides 
of  which  are  glass  lenses,  so  arranged  as  to 
capture  all  the  rays  of  light  that  radiate 
from  the  flame  of  the  lamp  and  cast  them 
out  in  planes  parallel  with  the  plane  of  the 
horizon.  Seen  within  this  room  the  flame  is 
four  inches  in  diameter  b^-  five  high,  but 
seen  from  the  sea  it  is  a  great  flame,  as  large 
as  the  lenses  themselves. 

Outside  the  lenses  there  is  a  cast-iron 
frame  which  supports  a  wall  of  plain  window 
glass  a  quarter  of  an  inch  thick.  On  one 
side  of  this  light  there  is  a  broad  sheet  of 
red  glass  about  one-eighth  of  an  inch  thick. 
The  keepers  call  it  a  red  cut,  and  when  a 
vessel  has  that  red  cut  fair  over  her  stern 
she  is  heading  up  the  main  channel  of  Dela- 
ware Bay, 

To  keep  this  light  burning,  the  services  of 
three  men  are  required.  A  veteran  of  over 
twenty  years'  experience,  D.  D.  Joseph,  has 
charge.  The  routine  of  duty  is  simple.  The 
night  is  divided  into  three  watches.  A  man 
comes  on  duty  at  2.30  o'clock  in  the  morning. 
He  ordinarily  has  nothing  to  do  but  sit  in  a 
chair  and  keep  awake  until  the  almanac  says 
the  sun  is  rising  out  on  the  Atlantic.  Then 
he  puts  out  the  lamp  and  begins  to  clean  up. 
The  chimne.y,  the  lamp  itself,  everj^  fraction 
of  an  inch  of  surface  about  the  lenses  and 
the  glass  outside  must  be  wiped  with  the  ut- 
most care.  Linen  towels  ordinarily  serve, 
but  sometimes  ammonia  and  at  others  a 
white  powder  used  among  shore  people  for 
cleaning  silverware  is  applied,  for  dirt  that 
comes  from  no  one  knows  where  is  dashed 
against  that  lamp  in  spite  of  its  height  from 
the  ground  and  sea.  After  the  glass  is 
cleaned  and  the  bowl  of  the  lamp  filled  the 
little  room  itself  must  be  cleaned  and  dusted. 
Then  the  stairway  to  the  room  below,  where 
the  man  on  watch  sits,  must  be  wiped  off, 
and  then  the  watch  room  cleaned,  and  the 
gallery  around  outside  as  well.  Below  that 
is  the  weary  stairway  from  the  bottom  of  the 
tower,  a  distance  of  eighty-five  feet,  to  be 
cleaned.  The  deck  of  a  man-of-war  and  par- 
lor floors  are  synonj^mes  for  cleanliness,  but 
no  structure  in  the  world  has  so  much  pains 
taken  with  it  to  keep  it  absolutely  clean  as  a 
lighthouse,  for  perfect  cleanliness  is  essential 
to  a  perfect  light. — N.  Y.  Sun. 


THE  'CITY  OF  PARIS'  BREAKDOWN. 

By  an  American  Engineer. 

Upon  the  last  voyage  of  the  'City  of 
Paris,''  an  American  engineer,  a  prominent 
member  of  the  Engineers'  Club  of  this  city, 
was  present,  and  we  are  able  to  give  his 
views  of  the  causes  which  led  to  the  ku'eak- 
down.  This  gentleman  is  a  capable  ob- 
server, and  his  solution  of  the  matter  is 
undoubtedly  a  cori-ect  one. 

"Have  just  returned  from  a  visit  to  the 
'City  of  Paris'  in  the  graving  dock  at  Birk- 
enhead, and,  as  a  marine  engineer,  believing 
you  will  be  interested  in  knowing  how  it  all 
came  about — that  so  well  appointed  a  ship 
could  become  so  completely  disabled — I  will 
give  you,  in  the  language  of  a  brevet  en- 
gineer, the  results  of  my  visit.  The  star- 
board shaft  (20.}  "  diam.)  leaves  the  hull  of 
the  vessel  through  a  stern  bearing,  and  for 
forty  feet  runs  through  a  sleeve  projecting 
from  the  hull.  At  the  end  of  this  sleeve 
there  is  a  bearing  (after  bearing);  this  bear- 
ing is  of  cast  steel  and  supported  by  two 
brackets,  the  upper  one  of  the  same  casting 
as  the  bearing  itself  and  bolted  to  the  hull, 
the  lower  bracket  a  separate  piece,  bolted 
both  to  the  bearing  and  to  the  hull. 

"Now  this  after  bearing,  which  is  6'  long 


AFTER  BEARING 


KIFE-EDGE 


The  connection  between  alligators  and 
crops  seems  remote,  but  it  is  not.  Alligator 
hunting  is  an  industry  in  Louisiana  and 
Florida,  and  the  monsters  are  rapidl}'  being 
exterminated.  So  marked  has  been  this 
destruction  that  the  Police  Jury  of  Plaque- 
mines Pai'ish,  La.,  have  been  compelled  to 
prohibit  the  further  killing.  It  seems  that 
alligators  feed  largely  on  muskrats,  ^nd 
since  the  lessening  of  the  number  of  the 
former  the  rats  have  increased  enoinnously, 
and  have  seriously  damaged  crops.  The 
jury  prohibits  the  killing  of  alligators  in  the 
ba^'ous,  marshes,  canals,  or  on  any  portion 
of  the  land  or  body  of  water  under  the  pen- 
alt}"  of  $25  fine  and  imprisonment  of  not  more 
than  one  month  for  each  offense. 


s'thick  with  casing 

3^"  thick,  has  a  composition  liner  thick, 
and  lignum  vitte  staves  placed  inside  the  liner 
similar  in  all  respects  to  the  staves  of  a  bar- 
rel ;  with  only  this  difference:  one  of  the 
staves  (which  I  shall  call  the  key  stave)  was 
held  in  place  by  bolts  and  nuts.  These 
staves  got  adrift,  the  liner  wore  away ;  the 
bearing  supported  by  bi-ackets  wore  down  to 
a  knife  edge  and  there  was  a  plaj'  for  the  shaft 
inside  the  bearing  of  at  least  eight  (8")  inches. 
This  pla}^  and  the  leverage  of  forty  feet  did 
the  business  thoroughly.  The  cost  of  repairs 
alone  will  reach  $150,000  to  $200,000,  to  say 
nothing  of  salvage  and  loss  of  reputation  to 
the  line.  To  recapitulate:  a  shaft  40'  long 
projecting  through  a  stern  bearing,  broke 
short  off,  like  a  carrot,  inside  the  stern  bear- 
ing owing  to  the  lignum  vitre  staves  fetching 
away,  and  the  subsequent  ginnding  out  com- 
pletely of  both  liner  and  after  bearing. 

"  I  have  been  down  in  the  engine  room  to- 
day and  never  saw  a  more  complete  wreck. 
There  were  IG,  not  6,  struts  or  shores  in 
boiler  room  to  keep  the  bulkhead  intact,  and 
it  was  God's  mercy  alone  in  keeping  down 
wind  and  sea,  that  saved  us. 

"  Since  leaving  Liverpool,  I  have  procured 
a  copy  of  the  London  Oraphic  containing 
cut  of  starboard  counter  of  the  '  City  of 
Paris,'  showing  fractured  shaft  and  after- 
bearing,  worn  to  a  knife-edge,  as  described 
above.  There  seems  to  be  no  doubt  that  the 
fetching  away  of  the  lignum  vitw  pieces  in- 
side the  lining  caused  the  wear  of  both  lining 
and  bearing,  and  consequent  free  plaj'  of  the 
shaft  in  the  bearing  close  to  the  propeller. 


This  "  play  "  was  eight  inches  or  more,  so 
that  the  shaft  for  forty  feet  up  to  the  bear- 
ing, where  it  enters  the  hull  of  the  vessel, 
hung  with  its  full  weight  and  the  weight  of 
the  propeller,  and  wobbled  about  until  it 
broke  the  shaft  short  oft'  inside  the  hull. 
The  break  is  shown  clearly  in  the  sketch. 
The  metal  of  the  shaft  is  clear  of  any  flaw. 
You  can  readily  imagine  that,  as  the  star- 
board engine  was  working  up  to  10,000  i.h.p. 
at  the  time  the  shaft  broke,  no  governor 
could  control  it  quickly  enough  to  prevent 
the  heavily-moving  parts  of  the  1.  p.  engine 
going  to  pieces  as  the^'  did.  The  pi.ston- 
rod,  tail-rod,  connecting-rod  and  crank-shaft 
were  all  connected  and  intact,  but  bent,  as  I 
saw  them  to-day.  A  piece  of  the  113" 
piston  was  attached  to  the  rod  about  the 
size  of  a  felt  hat.  The  balance  of  the  piston 
was  scattered  far  and  wide.  It  was  these 
rods  which  punched  holes  through  the  longi- 
tudinal bulkhead  separating  the  engine- 
rooms." 

Mr.  Geo.  Quick,  Fleet  Engineer  R.  N., 
writes  to  the  technical  press  of  England  as 
follows:  "  Will  3^ou  kindly  permit  me  to  call 
attention  to  the  desirability  of  having  an 
auxiliary  hydraulic  propeller  or  turbine  fit- 
ted to  all  large  vessels,  to  act  as  a  last  re- 
serve propeller  in  case  of  the  breakdown  of 
the  main  engines  or  screw  propellers,  and 
also  to  act  as  a  very  powerful  pump  in  case 
of  collisions,  etc?  In  January,  18TG,  the  late 
Admiral  J.  C.  Wilson  read  a  paper  for  me 
on  'A  Proposed  New  Combination  of  Pro- 
pellers,' at  the  Royal  United  Service  Insti- 
tution, treating  on  the  centrifugal  pump — 
1st,  as  a  reserve  propeller ;  2d,  as  a  most 
powerful  bilge  pump  ;  3d,  as  a  most  power- 
ful fire  engine.  Calculations  showed  that, 
with  a  very  low  efflciencj',  a  centrifugal 
pump  worked  b}'  a  steam  engine  of  TOO  i.h.p. 
would  alone  drive  H.M.S.  '  Devastation,'  of 
9,300  tons  displacement,  at  a  speed  of  nearlj- 
seven  knots  per  hour,  and  that  it  could  re- 
move 15,000  tons  of  water  per  hour  from  the 
ship'.  And,  if  only  400  i.h.p.  were  employed, 
the  speed  would  be  nearly  six  knots  per 
hour,  and  the  quantity  of  water  that  could 
be  pumped  out  of  the  ship  would  be  8,500 
tons  per  hour.  In  the  paper  referred  to,  I 
suggested  that,  in  lieu  of  one  pair  of  engines 
working  one  centrifugal  pump,  it  may  be  de- 
sirable to  use  two  or  more  sets  of  indepen- 
dent engines  and  pumps  of  small  power, 
separated  from  each  other  by  watertight 
bulkheads.  I  know  all  the  objections 
to  the  use  of  the  hydraulic  propel  lei', 
and  the  difficulties  in  the  way  of  fit- 
ting it  on  board  ship,  but  it  appears 
to  me  that,  with  the  high-pressure  steam 
and  high-speed  engines  of  the  present 
da3'^,  the  difficulties  are  very  much  less  than 
formerly.  I  need  not,  I  think,  point  out  the 
advantage  of  having  immense  pumping 
power  in  combination  with  a  small  reserve 
propelling  poAver  in  our  vessels  of  war,  in 
case  of  injury  to  the  hull  or  to  the  main  en- 
gines during  action;  but  I  venture  to  submit 
that  this  is  a  matter  which  deserves  some 
attention." 

Of  course  the  daily  paper  engineer  comes 
out  in  force  on  the  '  City  of  Paris'  accident. 
This  is  from  the  Herald: 

"The  accident  to  the  great  Iiiman  liner  is  one 
which  might  happen  to  any  ocean  steamship  with 
equally  bad  results.  Wlien,  from  any  cause,  racing 
of  the  engines  occurs,  tlie  engineer  must  risk  his 
life  to  cut  olf  the  steam  supply,  and  it  is  not  always 
certain  that  he  will  succeed  in  the  attempt.  But 
with  governors  attached  to  the  engines  the  security 
against  a  dangerous  breakdown  would  be  immensely 
increased." 

This  is  from  the  Sun,  and  is  unnecessarily 
stupid: 

"It  was  through  the  twenty-inch  surface  condenser 
tubes,  smashed  by  the  swinging  around  of  the  con- 
necting-rod, that  the  water  poured  and  put  out  the 
fires." 

None  of  the  fires  were  put  out,  and  the 
surface  condenser  tubes  are  three-fourths  of 
one  inch,  not  20". 

The  Manual  of  Screw  Cutting  is  out  of 
print ;  do  not  send  for  it. 


Ill 


SHRINKING  CRANKS  ON  SHAFTS. 

A  WRiTEK  in  a  lorfi^ii  [)ai)er  Lells  lis  how 
to  slifink  a  crank  on  to  a  sliaft.  Tliis  way, 
for  instance: 

"When  the  crank  has  snfliciently  expand- 
ed, remove  it  smartly  from  the  fire,  and 
clear  the  hoh;  from  cinders,  etc.,  by 
means  of  a  wire  bi'ush  (a  piece  of  waste  is 
not  a  good  thing  to  use,  as  portions  adhere 
to  tlie  metal  and  car-bonizc,  remaining  in  the 
hole).  Have  tackle  ready  to  immediately 
sling  the  crank  upon  its  bearing,  driving  it 
on  v\  ith  a  lead  or  copper  hammer,  or  a  sledge 
driving  upon  wood  blocks,  so  as  not  to  dam- 
age the  crank  face.  As  soon  as  sulllciently 
di'iven  home  dj'ive  a  key  into  the  key  way,  a 
slack  fit  top  and  bottom  and  a  sliding  fit 
sidewa3's,  tliereby  adjusting  the  crank  ac- 
curately upon  its  seat.  Tr^'  a  sciuarc  upon 
the  crardt  neck,  and  the  boss  to  see  that  the 
crank  is  put  on  squai'c  with  its  shaft.  Al- 
low to  slowly  cool,  and  fit  the  keys," 

If  he  has  to  drive  the  expanded  crank  on 
the  shaft  he  will  get  into  a  peck  of  trouble. 
It  will  seize  at  once,  and  he  cannot  budge  it. 
The  crank  should  swing  into  its  seat  at  once. 
It  is  of  no  use  trying  the  crank  with  ascjuare 
after  it  is  shrunk  on.  If  it  is  out  of  square, 
it  cannot  be  made  true. 


HALL  DUPLEX  PRESSURE  PUMP. 

Thk  engi'aving  I'cpr-esciits  a  new  design 
for  pi'essure  pum[)s  whicli  has  recently  l)een 
brouglit  out  l)y  tii(!  well-known  Hail  Steam 
Pump  ('ompany,  of  N(!w  Yoi'k  and  Pitts- 
burg, Pa.,  in  vvliich  latter  i)lace  their  n(;w 
shops  are  situated  and  now  in  full  working 
order'. 

Tlie  Hall  i)unips  are  so  well  known  that 
special  explanation  of  their  details  is  unnec- 
essary. They  are  particularly  adapted  to 
ollice  buildings,  ajjartment  houses,  and 
steam  yachts,  from  their  noiseless  action — a 
feature  of  great  importance  in  public  service. 

This  particular  pump  is  for  high  service, 
or  wh('i-(!  heavy  pirssui'cs  are  needed,  as  may 
be  seen  from  the  pro])ortions  of  this  machine, 
which  are  10"  steam  cylinder,  and  1 1  plunger-, 
by  12"  stroke — pr-oportions  which  giv(!  high 
duty  with  ordinar-y  steam  pressur-es.  It  is 
intended  for  use  on  cotton  pi-esses  and  oil 
mills,  also  in  the  manufactur-e  of  lead  pipes 
and  is  fully  guaranteed  as  to  its  action  ;  as 
all  pai'ts  are  made  to  gauge,  and  interchange- 
able, repair's  and  renewals  can  be  pr-omptly 
made.  It  is  now  in  use  in  the  South  lai'gely 
where  it  is  greatlj'-  liked.  Address,  Hall 
Steam  Pump  Co.,  New  York  and  Pitts- 
bur-g,  Pa. 


Assuming  that  a  community 
of  100,000  workers  can  pr-oduce 
in  a  day,  by  the  labor  of  ten 
hours,  wealth  to  the  value  of 
$300,000,  then  if  their  labor  is 
cut  down  to  eight  hours  a  day, 
they  must  either  work  harder 
or  more  skillfully  in  the  shorter 
period,  or  ther-e  will  be  one-lifth 
less  of  wealth  to  divide  among 
those  interested  in  its  pr'oduc- 
tion.  There  is  no  way  of  getting 
over  this.  At  the  present  time 
the  wages  earned  are  paid,  and 
the  capitalist  r'eceives  his  re- 
turns from  the  gross  sum  of 
pr-oduction.  If  this  sum  is  cut 
down  in  any  way,  a  loss  is  in- 
evitable either  on  the  side  of 
the  capitalist  or  wage  earner, 
or  on  both  sides.  While  $5 
divided  among  five  men  will 
give  each  $1  apiece,  there  is  no 
process  of  arithmetic  hy  which 
§4  divided  among  five  men  will  produce  the 
same  result. — Boston  Herald. 


"  Taste  has  advanced  in  the  matter  of 
precious  stones  as  well  as  in  the  fine  arts. 
Ten  years  ago  $100,000  was  an  unusual 
amount  for  even  the  wealthiest  family  to 
have  invested  in  diamonds  ;  to-day  there  ar'e 
a  number  of  families  each  owning  diamonds 
to  the  value  of  half  a  million.  Earrings 
worth  from  $5,000  to  $8,000  a  pair  excite  no 
wonder  to-day  ;  formerly  they  were  seldom 
seen.  Of  the  Frerrch  crown  jew^els  sold  in 
Paris  in  188G,  more  than  one-thir'd,  aggregat- 
ing over  $500,000  in  value,  came  to  America. 
Three  diamonds  ar-e  owned  irr  this  country 
weighing  55^,  77,  and  125f  car-ats  respec- 
tively. The  latter,  known  as  the  Tilfany 
diamond,  is  the  handsomest  large  yellow 
diamond  ever  found.  A  number  of  neck- 
laces worth  over  $100,000  each  are  owned  in 
the  United  States,  and  one  worth  $320,000 
was  recentl}^  sold  at  the  death  of  its  owner." 


And  now  it  is  an  impr-oved  locomotive  which 
is  to  save  $25,000,000  by  a  down  draught. 
One  is  being  built  in  Portland,  and,  of 
course,  the  largest  capitalists  in  the  countiw 
are  "  backing  it."  There  is  nothing  novel 
in  the  principle  employed,  as  explained  by 
the  daily  paper  engineer.  As  all  inventions 
depend  for  success  uporr  the  correctness  of 
principles,  it  is  safe  to  assume  that  this  par- 
ticular locomotive  will  not  revolutionize  the 
railway  traffic  of  the  country  right  away. 

The  first  of  May  was  to  be  a  great  upris- 
ing of  trades  all  over  the  world.  Noth- 
ing happened  of  the  least  moment,  and  all 
the  daily  papers  of  this  city  wasted  pages  in 
telling  of  it. 


In  an  article  upon  the  evaporation  of  boil- 
ers, Mr-.  Michael  Longridge  concludes  with 
this  advice: 

1.  Get  3'our  boiler's  designed  for  the  work 
they  have  to  do,  and  not  made  7  ft.  G  in.  by 
30  ft.  or  8  ft.  by  28  ft  as  the  case  may  be, 
because  it  is  the  fashion  to  have  boilers  of 
these  particular  dimensions. 

2.  Do  not  stick  to  0  ft.  gr'ates  if  a  shorter 
length  is  requir-ed  to  burn  the  coal  at  the 
rate  of  from  16  lb.  lo  21  lb.  per  hour'. 

3.  Reduce  your  dr'aught  as  much  as  the 
natur'e  of  the  coal  and  the  smoke  inspector' 
will  per-mit.  Try  and  redirce  it  till  the  (ir-e  is 
hot  enough  to  melt  a  piece  of  steel  boiler  plate. 

4.  Buy  your  coal  dry  and  keep  it  dr-y. 
Weigh  the  ashes  which  come  out  of  the  fur- 
naces as  well  as  the  coal  that  goes  into  them 

5.  Be  most  car'eful  to  stop  up  air  leaks  in 
the  brick-work  and  between  the  brick-work 
and  the  boiler'. 

6.  Establish  a  gasometer  for  collecting 
gases  from  the  Hues  and  analyze  ihem  for 
carbonic  acid,  and  try  to  get  10  or  11  per 
cent,  of  that  gas  in  the  samples  by  cutting 
down  the  dr-aught.  The  apparatus  aird  its 
manipulation  ar-e  of  the  simplest  char'acter, 
arrd  the  information  gained  will  be  of  gr'eat 
pr-actical  utility,  and  will  often  lead  to  con- 
siderable economv. 


A  SEA  captain  recently  took  what  are 
pr  ol)ably  the  most  careful  obsei-vations  as  to 
the  height  of  ocean  waves  in  a  gale  wliich 
have  ever  been  recorded.  He  made  them 
dur  ing  a  voyage  r  ound  (Jape  Horn,  and  to 
do  it  h(!  went  up  to  the  trrain  r  igging,  to  get, 
if  possible,  the  top  of  the  wave  comirrg  up 
asterrr  in  a  line  of  sight  from  the  rrrast  to 
the  hor  izon  at  tin;  back.  The  r-eason  he  se- 
lected the  mainmast  was  this  :  That,  as  a 
rule,  it  is  near'ly  amidshijjs  (the  actual  foot  of 
the  wave  below  the  mean  drarrght,  e<jual  to 
the  sight  elevation),  and  the  otjserver  neces- 
sarily is  above  the  true  height.  It  was  a 
dillicult  operation,  but  the  captain  obtained 
some  good  obser'vations,  marking  the  height 
of  the  wa  ves  on  the  mast.  On  nreasur  irig  the 
distance  fr-om  these  to  the  mearr  draught,  he 
found  them  to  be  as  follows  :  Gl,  G4, 
5S  and  G5  feet  respectively,  varying  in 
length  from  G50  to  800  feet. — Notes  and 
Qnei'ies. 

Did  he  tak(?  a  plumb-bob  with  him,  to  see 

if  the  ship  was  on  an  even  keel  ? 

—  -  •  •♦-  •  — 

All  through  Germany  and  Austria  I  saw 

women  mixing  and  carrying  the  mortar  for 
the  masons  and  br'icklayers.  They  do  not 
use  hods,  but  a  kind  of  a  tr-a}'  which  the^' 
carry  on  their-  heads.  In  Zur-ich  I  saw  a  pe- 
culiar style  of  pile  driving. 
The  weight  was  hauled  up  by 
a  rope  drawn  hand  over  hand 
by  a  gang  of  men,  who  would 
let  go  the  rope  when  they 
wanted  the  weight  to  drop. 
This  method  did  not  wor'k  as 
well  as  ours.  In  Municii  I  vis- 
ited one  of  the  beer  gardens 
freciiiented  by  workmen  and 
talked  with  an  intelligent  stone 
cutter.  He  said  the  wor  kmen 
r'arely  had  rrreat  to  eat  more 
than  once  a  week.  Their  din 
uer-  consisted  of  their  beer  and  a 
little  br-ovvn  bread  and  sausage. 
The  beer  costs  them  2  cents  a 
gallon,  and  they  drank  it  quietly 
at.  work  or  at  dirmer-.  I  saw  no 
lisorder-  uhatever  among 
them,  and,  in  fact,  saw  but 
three  drunken  men  during  the 
whole  time  I  was  in  Europe. — 
George  Watson,  in  Carpentry 
and  Building. 


This  is  a  gr'eat  age  to  live  in.  Immense 
inventions,  wonderful  discoveries,  unpar'al- 
leled  luxur'y,  and  city  highways  that  would 
disgrace  a  thir'd-r-ate  backwoods  town! — 
Boston  Herald. 


You  carr  flatter  the  worst  idler  on  earth 
by  telling  him  he  is  working  too  hard. — 
Atchison  Globe. 


A  German  paper  says:  "That  an  old 
chimney-  67  feet  high,  with  an  internal  diame- 
ter of  19.6  to  13.8  inches,  and  with  total  pas- 
sage, from  fire  to  chimney  top,  of  98  feet, 
was  taken  down,  and  a  new  chitrrney  with  an 
intended  total  draught  of  95  feet,  and  a  mini- 
mum inter-nal  diameter  25.5  inches,  was 
planned.  When  the  chimney  had  gone  up 
39  feet,  it  was  tried.  Already  ther'e  was  a 
gr-eat  improvement  on  the  old  chimney  ;  at 
46  feet,  still  better,  and  at  52^  feet  the 
dr'aught  was  excellent,  the  smoke  issued 
without  soot,  and  ther-e  was  an  economy  of 
of  fr'om  15  to  20  per  cent,  in  fuel.  So  the 
chimney  was  finished  off  at  that  height. 
Herr  Ramdohr  r'ecorrrnrends  a  uniform  in- 
ternal diameter  as  being  mor-e  r-ational,  and 
as  protectirrg  the  brickwor-k  from  the  hot 
and  r-apid  axial  stream.  The  cr'oss  section 
of  a  chimney  should  be  from  one-fourth 
to  one-eighth  of  the  grate  area,  and  the 
height  not  less  than  50  feet,  should  not  ex- 
ceed 100  to  120  feet  (the  diameter  being 
made  to  suit),  unless  the  chimney  is  at  a  dis- 
tance, in  which  case  it  may  be  160  to  200 
feet,  the  diameter-  being  r'egulated  according 
to  the  amount  of  soot  which  escapes." 

Thus  do  the  doctor-s  disagree.  What  is 
the  use  of  building  chimneys  300  or  400  feet 
high  ?  , 


A  BILL  has  been  intntduced  in  the  House, 
the  pr'ovisions  of  which  authorize  the  Secre- 
tary of  the  Navy  to  expend  $2,000  in  testing 
the  *'  Betrder    propeller-  .system. 

We  should  like  to  know  why.  The  Ben- 
der systenr  is  no  more  entitled  to  be  experi- 
mented with  at  the  public  expense  than  any 
other-. 
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To  avoid  misconception  we  state  that  this  '^^<^'^*ZrhanifZnd 
all.      Tlie  experienced  and  '^tt  j  ^™rSis 

engineer  meet  on  common  grouni,  and  «••«  A^f  fyKl  he 
th^ir  views  in  their  ovm  way.  No  ''<>'''""''''^"f'X 
suppressed  except  their  tenor  and  tone  are 
nf  thit  vaae  Personal  reflections  should  be  carefully  aimiaea 
''JorZP'dents  need  not  iesitate  to  ^'^iJ^/Znf^:^eZ  I 
nf  ahilitv  Such  corrections  as  are  needed  wiU  lie  muue  wnn 
%eam^r!:  It7s  specially  requested  that  all  figures  be  made 
very  plain  and  allproper  names  clearly  written. 


AN  AWKWAKD  QUESTION. 

Editors  Engineer:  ,     ,.     ^        4.1  „  .r-./,, 

Reading  the  accounts  of  the  disaster  to  the  Cit?/ 
of  Paris:  what  puzzles  me  is  how  an  engine  of  her 
size  could  be  run  for  days  with  the  outer  end  of  the 
shaft  going  down  all  the  time,  until  it  reachexi  8 
out  ot- line.  Now  if  this  engine  had  been  put  up 
that  way  at  the  start,  I  thinii  it  would  have  been 
found  out  by  trying  to  put  on  the  caps  or  the  bind- 
ers for  eight  inches  even  in  40'  or  bO  would  show 
badly;  in  fact  the  binders  could  not  be  got  on. 
Radical  trouble  somewhere  must  have  been  known 
in  the  engine-room,  and  why  they  did  not  stop  and 
run  with  the  port  engine  is  a  matter  which  ought  to 
be  explained.  Chief  Engineer 

New  York.  „       .  , 

lit  is  not  improbable  that  the  fact  of  serious  de- 
rangements was  known  in  the  engine-room  ot  the 
'Crfi/ o/PaHs,' but  our  correspondent  is  not  aware 
of  the  intense  competition  between  competing  lines 
of  fast  Atlantic  steamers.  They  take  all  chances, 
but  never  stop  the  ship  unless  an  iceberg  looms  up 
right  aboard.  Fog  or  clear  weather,  away  she  goes, 
without  a  check,  and  so  small  a  thing  as  -derange- 
ment" in  the  engine-room  does  not  count,  ilie 
chief  engineer  is  held  responsible,  and  hot  or  cold 
bearings  he  slams  her  through.  Why  ?  Because 
he  does  not  wish  to  be  the  man  who  made  the  slow 
voyage.  When  the  ship  makes  a  quick  trip— the 
captain  did  it;  when  she  makes  a  slow  one-there  is 
the  chief  engineer;  go  for  him!  he  did  it.  ihe 
chief  engineer  is  the  one  responsible  man  when 
things  go  wrong.  When  they  go  right,  nobody 
wants  to  hear  about  him.  "Who  is  he,  anyway/ 
What's  his  name?"  that  is  about  all  the  credit  he 

ever  gets.  ,  .  , 

The 'City  of  Paris'  was  a  crack  ship;  tlie  engines 
have  broken  down  before,  but  it  was  not  a  total 
wreck  and  was  never  made  public.  This  disaster 
would  not  have  been  either,  but  luckily  it  could  not 
be  concealed.] 


PRACTICAL  TEST  OF  THE  BELLEVILLE  WATER 
TUBE  BOILERS. 

Editors  Engineer  :  ,   ^       u  • 

The  question  has  often  been  asked  me  by  engin 
eers  how  this  boiler  works  on  continuous  runs  using 
salt  water.  I  will  here  state  for  their  information  that 
I  have  just  returned  in  the  'Shearwater'  from  a  cruise 
of  over  6,000  nautical  miles  around  Cuba  and  Cen- 
tral American  ports,  where  the  water  is  as  salt  as 
any  place  in  the  ocean,  and  the  boiler  worked  finely; 
no  foaming  and  did  not  form  any  scale,  although 
saltwater  was  used  freely.  I  took  the  c^ps  off  the 
ends  of  the  tubes  and  put  in  a  lamp  so  I  could  see 
the  whole  length  of  the  tubes,  and  there  was  not  the 
least  sign  of  any  scale.  Let  me  say  here  that  this  is 
the  only  water-tube  boiler  that  you  can  see  into  the 
tubes  from  the  fire  room  and  examine  them.  All 
other  water-tube  boilers  are  a  mass  of  tubes  running 
athwart  ships  fore  and  aft  and  upright  coupled  on 
to  return  bends;  no  one  can  examine  the  inside  ot 
these  tubes  without  great  expense,and  then  you  can  t 
half  examine  them.  During  the  trip  there  has  not 
been  one  cent  laid  out  for  repairs,  and  no  repairs 
are  needed  to  fit  us  out  for  the  coming  season.  All 
there  is  to  do  is  to  clean  the  outside  of  the  tubes, 
repack  the  feed-water  regulator,  and  paint  the  casing 
outside  of  boiler.  Engineer 
Boston,  Mass. 

PROSECUTING  ALIEN  ENGINEERS. 

Editors  Engineer: 

I  wish  to  inform  you  that  we  have  knowledge  ot 
many  alien  engineers  who  have  obtained  naturaliza- 
tion papers  by  perjury,  and  you  will  see  by  the  en- 
closed clippings  from  our  papers  tl^at  Y^i^^);^;.''^?] 
successful  in  having  two  of  them  held  in  $1,000  bail 
for  their  appearance  at  court,  and  we  are  in  hopes 
of  iuo-eing  those  that  vouched  for  them.  I  think 
many  of  the  members  of  M.  E.  B.  A.  will  like  to 
hear  of  our  success  through  The  Engineer,  espe- 
cially those  on  the  Great  Lakes. 
Philadelphia,  Pa.  Robt.  B.  Dick, 

[The  communications  referred  to  are  published 
elsewhere  in  this  issue,  and  it  is  highly  creditable  to 
No.  13,  M.  E.  B.  A.,  Philadelphia,  that  they  have 
been  so  energetic  in  these  cases.  There  are  some 
here  who  need  attention,  and  it  is  to  be  hoped  that 
our  associations  will  take  the  matter  in  hand  at 
once.]  

Persons  who  are  working  for  $1  per  day 
can  console  themselves  with  the  reflection 
that  they  earn  nearly  twenty-five  per  cent, 
more  than  Methodist  ministers  in  Mame  do, 
if  that  is  any  comfort.  From  statistics  pre- 
sented at  the  session  of  the  Maine  Confer- 
ence, at  Bath,  it  was  shown  that  the  preach- 
ers in  that  conference  received  on  an  aver- 
age last  year  eighty-one  cents  per  day. 


SUGGESTIONS  FOR  AMATEUR 
ENGINEERS. 

Will  not  some  of  the  amateur  engi- 
neers who  conduct  alleged  trade  papers,  in- 
form us  how  it  is  possible  for  any  steam 
user  to  "  see  for  himself  that  everything  is 
all  right,"  when  lie  does  not  know  what  "all 
right "  is,  as  regards  steam  engines  and 
boilers  ?  The  man  without  experience  is  al- 
ways for  enlightening  some  one  who  got 
through  the  A  B  C  of  the  trade  before  the 
suggester  was  born.  The  man  with  experi- 
ence minds  his  own  business,  no  matter  what 
he  sees  going  on  in  an  engine-room. 

Almost  the  first  thing  a  suggester  does 
when  he  comes  into  an  engine-room  is  to  be- 
gin to  comment  and  to  "notice."  He  wants 
others  to  know  how  he  would  do  things,  and 
how  much  he  has  learned  about  steam  en- 
gines. Most  of  the  suggesters  we  have  ever 
seen— and  they  are  not  few— would  be 
paralyzed  in  a  week's  actual  service  for 
wages,  and  make  the  engine  itself  sick.  A 
lifetime  of  hard  service  about  steam  engines 
convinces  a  sensible  man  that  there  are 
lots  of  things  he  has  to  learn,  and  one  of 
these  which  he  has  learned  is  to  keep  his 
mouth  shut  in  another  man's  engine-room, 
as  regards  the  working  of  the  engine 



The  supply  of  cooled  air  to  buildings 
during  summer  is  a  problem  of  interest,  es- 
pecially in  its  element  of  cost.    The  air 
forced  into  the  building  by  means  of  the 
blower  is  made  to  pass  through  a  chamber 
containing  ice,  usually  placed  on  racks.  To 
determine  the  quantity  of  ice  consumed  is  a 
simple  matter.    If  we  supply,  say  2,000 
cubic  feet  of  fresh  air  per  person  per  hour, 
the  air  being  initially  at  80°  Fahr.  temper- 
ature, its  density  will  be  .0736,  and  the  total 
weight  of  the  air  supply  per  person  per  hour 
will  be  .0736x3,000=147.2  pounds.    To  cool 
this  ten  degrees  (from  80  degrees,  to  70  de- 
grees) remembering  that  the  specific  heat  of 
the  air  is  .238  will  require  the  abstraction  of 
147.2  X10X.238=  about  350  heat  units  per 
hour.  This  means,  the  latent  heat  of  ice  being 
142.8,  that  there  will  be  melted,  and  must 
be  supplied,   ^Htss^  approximately  two 
pounds  of  ice  per  hour  for  each  person.  Or 
for  each  thousand  persons  in  the  assembly, 
the  ice  consumption  for  a  decrease  of  tem- 
perature of  the  air  supply  equal  to  10°  Fahr. 
will  be  one  ton  of  ice  per  hour,  at  a  mini- 
mum cost  of  about  five  dollars  per  hour,  or 
for  a  session  of  three  hours,  fifteen  dollars. 
The  expense  of  the  cooling  of  the  fresh  air 


"FOREWARNED  IS  FOREARMED." 

The  '  City  of  Neiv  York '  is  a  duplicate 
of  the  '  City  of  Paris'  with  the  same  type 
of  ship  and  details  of  construction  all  through. 
The  pumps,which  are  to  be  relied  upon  in  an 
emergency, are  in  the  same  place,  and  there 
is  but  one  main  steam  pipe  for  the  two  en- 
gines. If  this  main  pipe  should  be  disabled 
from  any  cause,  bursting,  for  instance,  both 
of  the  engines  would  be  out  of  service. 
Tliese  facts  are  well  known,  but  will  they  be 
changed  for  the  better  ?  We  fear  not,  not 
even  with  the  experience  just  bought  at  an 
enormous  price  on  the  '  City  of  Paris.' 

It  has  probably  been  observed  by  all  boil- 
er makers  that  cracks  occur  oftener  at  rivet 
holes  or  edges  on  a  flanged  plate  than  on 
others.    If  plates  are  punched,  it  is  impor- 
tant that  the  punches  and  dies  be  in  good 
condition.    If  their  corners  are  worn  round- 
ing, so  that  thev  will  not  make  a  good,  clean 
cut,  they  will  weaken  the  plate.    A  punch  or 
die  should  be  in  such  condition  that  little  or 
no  depression  can  be  observed  around  the 
rivet  holes.    Punches  and  dies  are  sometimes 
used  when  in  such  poor  condition  that  the 
plates  have  to  be  laid  on  an  anvil  and  a 
sledge  used  to  straighten  up  the  depression 
made  by  the  poor  tools.    Again,  when  the 
die  and  punch  are  in  poor  condition,  a  burr 
is  left  on  the  under  side  of  the  hole  that  has 
to  be  reamed  or  drifted   away.    A  rivei, 
hole  in  a  boiler  plate  should  never  be  enlarg- 
ed by  a  drift  pin.    The  manner  of  making 
the  seam  is  important.    It  has  been  custom- 
ary to  reinforce  longitudinal  seams  by  ad- 
ding a  welt.    This  is  absolutely  necessary- 
in  order  to  strengthen  the  boiler  at  that  point 
as  well  as  to  prevent  corrosion,  which  is  lia- 
ble to  occur  at  the  edge  of  a  double-riveted 
seam  when  not  so  reinforced.  Thorougli 
annealing  of  all  the  plates  is  important,  es 
pecially  those  that  are  flanged.    Even  this 
will  not  always  relieve  the  flange  of  all  strain 
on  the  fibers  of  the  material,  especially  in 
the  case  of  throat  plates,  which  are  subject 
to    more   manipulation    than  the  others 
Probably  the  most  cracks  occur  in  throat 
plates  on  account  of  the  strain  caused  b\ 
flanging,  and  also  because  it  is  subject  u 
more  strain  from  its  position  in  the  boiler. - 
H.  W.  Leach. 


supplv  is,  therefore,  so  great  that  it  is 
mainly  practiced,  and  even  there  only  to  a 
comparatively  small  extent  and  degree,  in 
places  of  amusement  where  admission  is 
charged,  and  where  it  thus  contributes  di- 
rectly to  the  income  in  securing  increased 
attendance.—^,  i?.  Wolffe,  in  Stevens'  In- 
dicator. 

Machine  edited  papers  have  superseded 
the  patent  inside  paper.  This  latter  was  a 
sheet  of  a  certain  size  suited  to  the  average 
country  paper,  and  was  printed  on  one  side 
in  a  factory  and  sold  to  country  publishers, 
who  then  filled  up  the  other  side  with  their 
own  eloquence  and  local  gossip.  The  new 
scheme  is  to  print  columns  only  of  matter, 
and  sell  the  electrotyped  matter  to  country 
pubUshers.  This  makes  all  papers  alike, 
and  you  can  read  the  same  information  (?) 
culled  from  encyclopedias  and  farmers  al- 
manacs in  aU  parts  of  the  country  at  once. 

Assistant  general  manager,  promoted 
from  Yale  College,  enters  chair  car,  calls 
brakeman,  and  asks  why  the  car  is  not 
warmer.  Brakeman  answers,  "because 
Baker  heater  is  in  wrong  end."  Assistant 
general  manager  asks  brakeman  to  give  liim 
number  of  the  car  so  he  may  order  it  sent 
to  the  shop  for  the  purpose  of  taking  out 
Baker  heater,  and  having  it  placed  in  right 
end  of  the  car.— iVa^.  Car  Builder. 

Mrs.  Eliza  E.  Poole  is  a  licensed  pilot 
of  Massachusetts. 


This  is  the  way  the  locomotive  fireraai 
catches  it  in  the  N.  7.  World: 

"  Imagine  him  on  his  knees  before  tin 
open  pit,  his  face  reddened  and  his  eyes  dis 
tended  by  the  reflected  light  and  heat  of  tli 
roaring  blast,  with  a  poker  fifteen  feet  lon^ 
stirring  the  fire  ;  the  sweat  pouring  from  l.i 
face,  his  hands  blistering  with  heat,  and  th 
winter  wind  cutting  his  neck  and  strikinj 
pains  between  his  shoulders.    Imagine  tli 
baskets  of  ashes  and  cinders  and  clinker 
that  have  to  be  hauled  out  of  the  furnac 
and  thrown  in  the  ash  box ;  the  pufl^s  of  h 
air  to  be  inhaled,  accompanied  by  the  iic 
palpable  black  dust  from  the  soft  coal  an- 
the  choking  dust  and  sparks  from  the  smola. 
stack.    Imagine  the  overpowering  smell  (j^ 
oil  from  the  well  kept  machinery,  the  rapi 
motion  used  in  polishing  it,  and  the  danger 
ous  thrusting  of  arms  and  head  in  the  shac 
ow    of  moving  pistons    and  flying  cog 
and  wheels  that  sparkle  like  steel  and  wor 
with  the  easv  grace  of  shuttles  ;  imagirl 
him  between  these  duties  hanging  with  h 
head  and  shoulders  out  the  window  on  tt 
lookout  for  a  broken  rail  or  obstruction  ■ 
turn,  and  you  have  some  idea  of  his  hazart 
ous  calling." 
Flying  cogs  ?  _ 

Persons  who  know  of  a  better  pencfl  th 
the  Dixon,  made  by  Joseph  Dixon  Crucib 
Companv,  of  Jersey  City,  N.  J.,  are  requ« 
ed  to  send  the  name  of  it  to  this  ottice. 
should  like  to  see  it. 

An    interesting     communication  up* 
Early  American  Coiupound  Engines,  fp 
Charles  H.  Haswell,  the  well-known  erg: 
eer,  wifi  appear  in  our  next  issue. 


THE  ENGINEER. 


113 


AFTER  ALIEN  ENGINEERS. 

James  Howden  and  Captain  William 
Scott,  two  mar-ine  engineers,  have  boon 
given  hear'ing-s  bcifore  Magistfate  Smith,  of 
Philadelphia,  on  g'rave  chacges  of  practic- 
ingr  frauds  in  order  to  become  citizens  of  the 
United  States  These  are  tlie  first  charges 
of  the  kind  made  in  this  country,  and  will,  in 
all  likelihood,  serve  as  test  cases  for  sea- 
men's organizations  in  the  various  States. 
The  prosecution  is  brought  by  the  Mar-ine 
Engineers'  Beneficial  Association. 

About  six  weeks  ago,  at  a  meeting  of  the 
Association,  the  mattei-  of  foreign-born  en- 
gineers procui'ing  naturalization  papers  by 
fraud  in  oi'derto  enjoy  the  rights  of  Ameri- 
cans, was  brought  up  for  considei'ation.  It 
was  contended  that  quite  a  number  of  na- 
tives of  other  countries  had  been  falsely 
vouched  for  and  illegally  swore  allegiance 
to  the  United  States  in  order  to  obtain  em- 
ployment on  vessels  Hying  the  Stars  and 
Stripes.    After  the  subject  liad  been  freely 

'  discussed,  a  committee  was  appointed  with 

I  full  [)ower  to  act  to  investigate  the  charges. 

'  Robert  B.  Dick  was  appointed  chairman. 
A  meeting  was  called  of  the  committee 

I  and  the  members  determined  upon  adopting 
an  aggressive  course.    Subsequent  develop- 

I  ments  showed  that  the  rights  of  citizen- 
ship had  been  claimed  by  wholesale.  Silas 
M.  Pettit  was  retained  as  counsel  and  it  was 

■  decided  to  proceed  upon  the  Alien  Act  of 
1883.    This  statute  was  passed  as  a  relief 

^  for  seamen  of  the  United  States  and  was  de- 
signed  to  protect  them  from  foreign-born 

('  engineers  and  captains.  It  pi^ovides  that 
all  engineers  and  captains  sailing  under  the 
American  flag  shall  be  citizens   of  the 

■  United  States. 

;  Information  was  received  by  Mr.  Dick  to 
?  the  effect  that  the  '  Bluefields,'  '  Bernard ' 
-and  '  Brixham,'  three  vessels  owned  by  the 
r  Baltimore  Fruit  Compan^^  carried  engineers 
[  who  violated  the  laws  by  illegally  obtaining 
[  naturalization  papers.  The  matter  was 
[  placed  in  the  hands  of  the  Pinkerton  Detec- 
1'  tive  Agency,  the  court  records  were  search- 
j'ed,  and,  it  is  claimed,  overwhelming  testi- 
jjmony  was  found.  In  the  case  of  Howden, 
||'  who  is  engineer  of  the  '  Bernard,^  it  is  said 
j  that  he  declared  that  he  had  been  fifteen 
|i  years  and  seven  months  old  when  he  came 
|[into  this  country.  John  Martin,  one  of  the 
jl  engineers  of  the  '  Bluejields,'  is  charged  with 
''  making  a  similar  statement,  while  Captain 
Scott,  also  of  the  '  Bluefields,'  is  credited 
with  uttering  a  false  declaration. 

Ho wd en's  application,  it  is  alleged,  w^as 
'recommended  by  James  Mack,  an  ex-fore- 
iman  of  the  Fire  Department,  and  in  it  he 
stated   that  he  lived  at  the  home  of  his 
['voucher.     When  the  detective  visited  the 
I'house,  the  mother  of  the  ex-city  official  said 
^that  not  only  did  Howden  not  reside  there, 
but  she  was  unacquainted  with  the  man. 
i|;Captain  Scott  is  charged  with  giving  his 
home  in  Coombs  Alley,  in  the  neighborhood 
Df  Front  and  Arch  Streets.     The  operative 
■rnade  a  call  at  the  number  designated,  and 
^'ound  that  it  was  a  i-ag  store.     The  pro- 
^prietor  of  the  place  said  it  was  not  a  dwell- 
ing, that  he  had  occupied  it  for  more  than  a 
[•year,  and  that  Captain  Scott  was  unknown 
bo  him.    The  captain's  papers,  it  is  stated, 
jjvere  not  obtained  until  a  few  months  ago, 
ind  that  he  in  reality  lives  in  Gloucester. 
;  The  three  vessels  of  the  Baltimore  Fruit 

IOompany  sailed  until  recently  under  the 
Snglish  flag,  and  when  a  change  was  found 
aecessary  that  of  the  United  States  was 
idopted.  At  least  two  of  the  engineers  had 
ived  on  board  of  the  vessels. 

When  these  details  were  obtained  by  the 
Pinkerton  operatives,  a  report  was  made  to 
Chairman  Dick,  of  the  Investigating  Com- 
nittee.  Another  conference  was  held  with 
i^awyer  Pettit,  and  the  prosecution  was 
agreed  upon  in  order  to  expose  the  alleged 
Violation.  Mr.  Dick  accordingly  appeared 
j>efore  Magistrate  Smith,  and  had  warrants 
ssued  for  the  arrest  of  Howden,  Scott  and 
i^artin. 

These  were  placed  in  the  hands  of  the 


Pinkerton  Agency  ofTicials.  Howden  was 
first  taken  into  custody  on  boar-d  of  tiie 
^ Bernard,'  which  was  lying  at  Pier  11,  and 
Captain  Scott  was  apprehended  later.  In 
some  manner  Martin  became  possessed  of 
the  information  that  he  was  about  to  i)e  ar- 
rested, and  when  the  detective  started  to 
serve  the  wai  rant  the  man  had  disappeared. 
Martin  was  traced  to  New  York  where  the 
clue  was  lost.  It  is  supposed  that  he  shi[)ped 
on  a  foi'eign  bound  vessel.  Tlie  two  prison- 
ers wei'e  immediately  arraigned  before  Mag- 
istrate Smith,  who  held  eacli  in  $800  bail  for 
heai'ing  A  pril  :!Oth,  at  noon.  Bail  was  en- 
tered by  Merchant  Baizley,  of  Delaware 
Avenue. 

David  Chisholm,  a  marine  engmeer,  swore 
that  Scott  told  him  that  he  had  tried  to  get 
naturalized  in  New  York  and  Baltimoi'e,  but 
failed.  Scott,  the  witness  testified,  further 
said  that  he  got  his  papers  here  for  $50,  the 
bulk  of  whicli  he  supposed  went  to  the  clerk 
of  the  court.  Bail  was  fixed  at  $1,000  for 
court  in  each  case. 

In  the  course  of  their  investigations  in 
court  the  Pinkerton  operatives  claim  to 
have  found  evidence  showing  that  quite  a 
large  number  of  captains  have  applied  for 
and  illegally  obtained  naturalization  papers. 
The  facts  will  be  laid  before  the  Pilots'  As- 
sociation, which  body,  it  is  understood, 
will  closely  watch  the  result  of  the  prosecu- 
tion by  the  Engineers'  Association.  Other 
arrests  will,  in  all  likelihood,  follow. 


TRACTION  INCREASERS. 

This  gentleman  is  standing  on  a  platform 
scale,  and  he  wishes  to  increase  the  total 


PLATFORf"  'CALE 

load  on  his  feet.  He  therefore  provides 
himself  with  the  rigging  shown — a  rigid  belt 
around  his  waist  to  wiiich  the  levers  are 
jointed.  Then  he  pulls  with  all  his  might, 
and  is  surprised  to  observe  that  he  does  not 
increase  the  load  on  his  feet  one  ounce.  This 
is  the  principle  of  a  new  traction  increaser 
applied  to  a  locomotive  in  this  vicinity', 
which,  it  seems  necessaiy  to  remark,  does 
increase  an^'thing.  The  traction  of  an  en- 
gine depends — all  other  things  being  equal — 
upon  its  weight  and  steam  gear.  Both  of 
these  are  fixed  quantities.  By  throwing  the 
weight  of  an  engine  on  to  one  pair  of 
drivers,  the  traction  is  not  increased  a  par- 
ticle. The  engine  will  not  haul  any  more,  if 
as  much  as  before,  for  one  pair  of  feet,  the 
trailing  wheels,  have  had  the  weight  taken 
ofl'  from  them  and  put  somewhere  else. 
This  is  akin  to  the  cutting  an  inch  olT  from 
a  blanket  and  sewing  it  on  the  other  end  to 
make  it  longer. 


Reports  have  it  that  Russian  officials 
have  decided  that  the  telephone  is  "danger- 
ous to  the  State."  In  Warsaw  orders  have 
been  given  that  telephones  be  removed  from 
all  restaurants,  coffee-houses,  and  liquor 
saloons.  Similar  orders  have  been  issued  in 
all  other  large  Polish  towns. 


In  connection  with  the  u.se  of  evaporators 
for  making  up  feed  with  fresh  instead  of  salt 
water,  for  i)oilers,  there  is  a  risk  which  we 
believe  is  not  provided  for  in  existing  appar- 
atus. When  the  evaporat<^)r  delivers  the 
steam  formed  in  it  into  one  of  the  receivers, 
then  as  .soon  as  the  heating  surfaces  of  the 
evaporator  become  coated  with  scale,  and 
the  conductivity  is  thereby  impaired,  tlie 
surfaces  do  not  perform  the  necessary  evap- 
oration, and  under  these  conditions  the  evap- 
orator gradually  nils  with  sea  water.  This 
latter,  on  ovet  llowing,  goes  u[>  into  the  re- 
ceiver, and  is  likely  to  cause  any  ui  the  usu- 
al complications  due  to  the  presence  of  water 
in  the  cylinders.  Again,  supposing  that  the 
evaporator  is  so  connected  that  the  vapor 
goes  to  the  condenser-,  under-  like  cir-cura- 
stances — that  is,  the  heating  efficiency  being 
impaired — after  the  evapor-ator  is  full  of  salt 
water  it  will  over-flow  into  the  steam  space  of 
the  main  conden.ser,  and  if  no  other  result  ac- 
crues, the  boilers  will  receive  much  salt — 
the  very  purpose  the  evapor'ator  is  put  in  to 
avoid.  If  the  means  of  i-egulatiiig  the  feed 
to  the  evapor-ator  and  maintaining  the  water 
level  ther-ein  is  not  reliable,  and  so  designed 
that  any  inflow  of  water-  extr-a  to  the  sup- 
ply recjui.site  for  evapor-ation  will  be  auto- 
matically eje(-ted,the  same  r-esultsmay  ai-i.se 
from  want  of  attention  on  the  part  of  the  at- 
tendant whose  duty  it  is  to  regulate  the  sup- 
ply of  water  to  the  appar  atus.  It  is  worth 
the  while  of  manufacturers,  and  also  of  the 
Board  of  Trade,  whose  efforts  at  the  present 
time  are  being  rigorously' directed  to  making 
the  evaporator-  a  machine  safe  to  be  placed  in 
the  engine-r-oom,  not  to  overlook  this  very 
simple,  though  important,  detail. — En- 
gineering. 

 »  

Coal  is  a  substance  of  ""purely  vegetable 
origin,  formed  out  of  contact  with  air  by 
long  exposure  to  heat  and  pressure,  fi-om 
the  woody'  fiber  and  resinous  constituents  of 
a  monster  vegetation  which  flourished  long 
before  the  earth  was  inhabited  by  man;  and 
coal  may'  therefore  be  looked  upon  as  a  form 
of  char  coal,  which  having  been  formed  at  a 
temperature  lower  than  that  of  the  charcoal 
burner's  heap  and  under  great  pressure,  is 
very  dense,  and  still  retains  a  quantity  of 
those  constituents  which,  in  the  latter  case, 
are  driven  off,  as  tar,  wood,  naphtha,  etc.; 
and  these  bodies  consist  essentially  of  com- 
pounds containing  carbon  and  hydrogen, 
together  with  a  little  oxygen  and  nitrogen, 
and  form  the  volatile  matter  and  liydro- 
carbonsof  the  coal.  Besides  the  carbon  and 
hydro-car-bons,  coal  also  contains  certain 
mineral  bodies,  which  wer'e  mostly  present 
in  the  sap  and  fiber  of  the  original  vegeta- 
tion, and  which  gives  the  ash  which  is  left 
behind  when  the  coal  is  burnt.  These  sub- 
stances consist  chiefly  of  sulphate  of  lime  or 
gypsum,  silica,  and  alumina,  while  in  nearly 
all  kinds  of  coal  is  to  be  found  a  substance 
called  disulphide  of  ii-on,  or  pyrites,  which 
has  been  formed  by  the  gr-adual  reduction 
of  the  sulphates  by  carbonaceous  matter  in 
the  presence  of  ir-on  salts,  and  which,  during 
the  combustion  of  the  coal,  is  decomposed, 
giving  off  sulphur  compounds  and  leaving 
behind  oxide  of  ii'on,  which  gives  the  reddish 
brown  color  to  the  ash  left  by  many  kinds  of 
coal. 


In  connection  with  the  Thornycroft  water- 
tube  boiler  it  is  interesting-  to  note  that  glass- 
gauge  tubes  have  been  found  unsuitable  for 
the  high"  pressui-e  (2")0  lbs.  per  stjuare  inch) 
which  has  been  adopted  with  some  of  the 
most  recent  of  these  boilers.  Up  to  tJOO  lbs. 
per  square  inch  no  difficulty  is  found  in  using 
glass,  but  the  addition  of  another  50  lbs. 
seems  to  overtax  this  material.  The  diffi- 
culty has  been  got  over  by  using  talc,  as 
Mr.  Perkins  had  previously  done  with  his 
high-pressure  steam  gener  ator. 

Sugar  boiled  with  an  acid  fruit  will  be 
converted  into  glucose  in  a  very  few  min- 
utes, two  and  one-half  pounds  of  which  only 
equal  one  pound  of  sugar  in  sweetening  prop- 
erties. 
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BEARINGS. 

What  is  actually  known  about  bearings 
for  machinery  ?  We  an.swer,  notliing-.  I.s 
there  an}'  standard  size  for  a  given  load  per 
square  inch  ?  There  is,  not.  Are  there  any 
two  bearings  by  different  makers  alike  in 
the  United  States  for  a  given  duty  ?  There 
are  not,  unless  it  came  about  by  accident. 
Are  there  any  standard  mixtures  for  compo- 
sitions for  brasses  ?  Tliere  are  not ;  every 
engineer  makes  his  own.  He  runs  a  little 
more  tin,  or  a  little  less  zinc,  or  a  trifle  more 
copper,  just  as  the  notion  takes  him. 

Can  anything  be  predicated  as  to  the  ac- 
tion of  a  bearing  large  or  small?  Not  the 
least  thing;  it  may  run  cool  or-  it  may  run 
hot.  If  it  runs  hot  the  engineer  in  charge 
takes  off  the  binder  and  examines  it.  Possi- 
bly he  finds  the  brass  badlj^  fitted,  so  that 
the  bearing  touches  onl^^  upon  a  third  of  the 
working  surface.  Then  the  engineer  says  : 
"No  wonder  it  heated,  three  times  as  much 
pressure  per  square  inch  as  1  calculated 
for.'"  Then  he  refits  the  bearing,  gets  all 
the  surface  there  is,  and  everything  works 
properly.  Nothing  heats.  All  works  cool 
for  years.  B3'e  and  bye,  when  he  has  noth- 
ing else  to  do  some  day,  he  looks  at  that 
same  bearing  again,  and  lo  !  other  parts 
have  got  out  of  line  and  dropped  down — the 
outer  end  of  a  shaft,  for  instance — and  again 
the  bearing  surface  is  all  on  one  side.  Three 
times  as  much  pressure  per  square  inch  as 
lie  calculated  for.  Happily  the  bearing 
knows  nothing  about  the  engineer's  calcula- 
tions, and  continues  to  run  cool,  no  matter 
what  its  surfaces  in  contact  are.  Every  en- 
gineer of.  long  experience  knows  that  these 
citations  are  correct ;  he  has  seen  journals 
running  on  a  ridge  of  brass,  so  to  speak, 
which  was  brightly  polished,  while  all 
around  it  theseagreen,  sullen  bronze  shirked 
its  duty.  But  a  fraction  of  it  touched  the 
shaft-bearing.  Ruts  and  furrows,  not  to  saj- 
grooves,  were  worn  in  the  bearing  so  that  the 
surface  looked  like  a  country  road  in  March, 
but  it  gave  no  trouble  as  regards  heating. 
These  things  are  incontestably  true  as  to  the 
fact  cited,  and  they  are  certainly  puzzling  in 
themselves.  We  carftfull^'  adjust  and  fit 
boxes  to  bearings,  and  on  the  outset  the^^ 
heat.  They  are  never  in  exactly  the  same 
contact  in  after  years  as  in  the  first  hours  of 
their  existence,  but  they  develop  a  surface 
burnish  after  the  slight  asperities  left  b}' the 
fitter  have  worn  away,  which  materially  re- 
duces the  friction  and  tends  to  make  them 
run  ea.sier.  Nevertheless,  for  all  this,  some 
bearings  are  chronic  heaters,  and  nothing 
cures  them,  except  a  change  of  metals  in 
contact,  harder  or  softer  as  the  case  may 
be.  It  almost  seems,  at  times,  as  if  crank- 
pins  had  antipathies  to  their  encircling 
brasses,  and  to  their  surroundings,  even  as 
mankind  have. 

How  do  engineers  calculate  the  pressure 
per  square  inch  per  load  ?  We  do  not 
know.  We  do  know  that  it  cannot  be  cal- 
culated from  the  visible  surfaces.  The,y  are 
at  the  merc3'  of  the  fitter,  who  makes  a  Ijrass 
bear  according  to  his  idea  of  the  fitness  of 
things,  and  all  men  do  not  think  alike  on 
this  subject.  Usually  the  man  who  has  the 
least  experience  has  the  most  positive  no- 
tions as  regards  fitting.  His  idea  of  a  fit  is  a 
kid  glove,  which  clings  like  a  curse,  if  curses 
ever  do  cling.  If  a  brass  has  a  half  circle  of 
area,  the  fitter  argues  that  it  was  made  so 
in  order  to  hold  up  the  shaft,  and  he  puts  red 
lead  enough  on  the  bearing  to  make  a  red 
lead  fit,  then  he  feels  glad  that  he  is  such  a 
good  workman,  and  the  designer  has  all  the 
square  inches  of  surface  and  pounds  pres- 
sure per  square  inch  that  his  drawings 
called  for.  But  there  are  fitters  and  litters, 
and  the  one  who  has  had  more  or  less  ex- 
perience in  I'lmning  bearings  says  that  they 
cannot  be  expected  to  run  in  this  condition; 
so  this  fitter  cutsawaj^  the  actual  contact  of 
bearing  on  brass  until  but  a  third  of  the 
latter  surface  remains,  and  he  reduces  this 
third  still  further  by  various  grooves  for  oil, 
which  materially  abstracts  from  the  sur- 
faces in  contact,  so  that  the  original  design- 


I  er  of  the  engines,  if  he  wants  to  know  how 
much  load  per  square  inch  is  on  his  bear- 
ings, must  take  the  cap  off  of  every  bearing 
and  measure  it.  Then  he  knows;  in  any 
other  event  he  guesses. 

Another  point  and  we  are  through.  From 
time  to  time  various  experiments  are  made 
in  laboratories  of  science  to  determine  the 
co-efTicients  of  friction  and  the  lubricating 
values  of  certain  oils.  The.se  experiments 
are  made  with  delicately  fitted -up  bearings 
of  finely  polished  steel  upon  bolsters  of 
bronze  equally  well  fitted.  Upon  the  results 
obtained  from  this  apparatus  certain  values 
are  predicated,  both  as  regards  oils,  bronzes 
and  co-eillcients.  With  due  n-spect  to  the 
experimenters,  we  submit  that  sucli  experi- 
ments are  valueless  for  pr-aclical  results. 
They  establtsh  this  fact:  That  under  these 
given  conditions — never  attained  in  prac- 
tice— certain  results  are  reached  with  the 
apparatus  experimented  upon,  but  it  is  not 
fair  to  the  lubricant  tested  to  saj'  that,  com- 
pared to  another  lubricant,  it  is  inferior.  It 
is  only  inferior  in  that  experiment,  and  may 
be  superior  in  a  majority'  of  cases  in  every- 
day work.  The  co-efBcient  of  friction  ob- 
tained on  an  ideal  bearing  running  in  a  cer- 
tain uniform  temperature  is  not  the  co-efli- 
cient  of  the  same  lubricant  running  in  a 
commercial  bearing  in  all  sorts  of  tempera- 
tures. What,  then,  is  the  use  of  an  experi- 
ment, when  all  the  conditions  are  not  known 
and  when  those  of  the  experiment  cannot  in 
any  waj'  approach  the  actual  every-day 
work  of  a  bearing? 

Here  is  an  A  No.  1  engine  oil,  let  us  say, 
for  use  on  the  crank-pins  of  marine  engines. 
Pressure  per  .squai^e  inch  is  stated  to  be  800 
pounds,  and  it  is  desired  to  test  it  in  com- 
parison with  another  oil.  The  only  way  to 
do  this  is  to  put  it  in  actual  service  for  a 
given  period  under  the  same  conditions  as 
nearly  as  they  can  be  duplicated.  Putting 
these  oils  on  the  3"  bearing  of  a  testing  ma- 
chine with  the  same  pressure  per  square 
inch,  and  same  surface  velocity  as  the  crank- 
pin  of  a  marine  engine,  would  not,  in  our 
opinion,  develop  data  of  value.  The  sur- 
faces of  a  3"  pin  and  of  a  20"  pin  are  vastly 
different  in  convexity-,  which  latter  qualitv 
affects  the  distribution  and  accessibility  of 
the  oil  in  a  marked  degree. 

Moreover,  oil  suited  for  a  heavj-  bearing  is 
not  suited  for  a  light  one  and  just  how  the 
viscosity  can  be  tested  upon  it  we  do  not 
see. 

The  bearings  of  any  piece  of  machinery 
are  most  important  details,  and  too  much 
care  cannot  be  given  them  both  in  construc- 
tion and  in  running.  They  absorb  the 
power  of  an  engine  to  a  marked  degree  when 
in  bad  order,  and  materially  reduce  expense 
when  in  good. 

This  is  easily  seen  in  mills  and  other  places 
where  the  fi'iction  of  line  shafting  absorbs 
from  25  to  40  per  cent,  of  the  whole  power 
exerted ;  each  bearing  has  some  friction, 
which,  small  as  it  is,  amounts  to  an  enor- 
mous total  in  hundreds  of  feet  of  shafting. 
One  hole  one-sixteenth  of  an  inch  in  a  skimmer 
does  not  amount  to  much,  but  40  small  holes 
one  sixteenth  of  an  inch  diameter  amount  to 
one  hole  3"  diameter,  which  is,  as  one  might 
say,  a  big  hole.  This  is  whei'e  the  power  is 
lost  in  a  multitude  of  bearings  in  bad  condi- 
tion. 

BUILT-UP*  GUNS. 

It  is  asking  a  great  deal  of  a  built-up  gun, 
with  its  multiplicity  of  joints  and  variety  of 
tensions  induced  by  shrinking  on  successive 
rings,  that  it  shall  maintain  its  integrity  for 
any  long  period.  It  would  seem  impossible 
that  each  successive  discharge  should  not 
materially  injure  it.  There  is  no  way  of 
knowing  "what  the  actual  tension  of  each 
ring  is,  its  initial  tension  we  mean.  This  may 
be  anytliing,  according  to  the  degree  to 
which  the  ring  is  heated,  and  the  dimensions 
of  the  parts  in  contact.  To  make  this  clear^ 
er,  suppose  we  have  a  rubber  tube  two 
inclies  diameter  with  one  inch  borel  A  sec- 
tion of  this  gives  a  ring  half  inch  thick  in  its 
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walls.  Now  distend  this  ring  slightly  and 
it  clings  with  a  certain  pressure  to  the  ex- 
pander; extend  it  more  and  it  clings  with 
increased  force  up  to  a  certain  point,  when 
the  elastic  limit  of  the  material  is  reached, 
and  it  clings  with  no  greater  power  no  mat- 
ter how  much  it  is  extended.  The  expan- 
sion of  a  metallic  ring  is  attended  with  the 
same  phenomena,  and  we  do  not  think  there 
is  any  mode  of  testing  by  which  this  can  be 
determined.  On  the  completion  of  the  gun 
then,  there  are  several  sections  with  various 
tensions,  some  of  which  may,  or  may  not, 
have  already  reached  their  elastic  limit. 
If  they  have,  and  they  fail,  the  gun  bursts. 
Many  such  built  up-guns  have  burst  with 
out,  possibly,  this  weakness  being  sus- 
pected. It  may  be  asserted  that  the 
methods  used  in  constructing  the  gun 
provide  for  such  weaknesses,  and  the  shrink- 
age allowed  for  each  ring  is  a  guarantee 
that  the  elastic  limit  is  not  reached,  but  this 
is  an  assertion  only,  and  not  susceptible  of 
actual  proof,  for  the  reason  elsewhere  ad- 
vanced, that  the  sections  are  not  all — even  if 
forged  from  the  same  ingot — of  the  same 
tenacity  throughout.  Example:  a  bar  of 
round  tool  steel  used  to  make  cutters  is  put 
into  a  lathe  and  cut  into  disks  with  a  lathe 
tool.  These  disks  are  not  touched  with  a 
hammer  or  heated  except  to  harden  them. 
The  stock  is  just  as  it  came  from  the  origi- 
nal bar,  and  in  its  own  individual  tension, 
yet  some  of  these  cutters  will  crack  in  hard- 
ening, and  others  will  not  harden  to  the 
same  degree  with  the  same  heating.  This  is 
a  characteristic  of  steel  and  follows  it  in 
every  stage  of  construction. 

A  plan  which  would  add,  we  think,  to  the 
endurance  of  built-up  guns  and  go  far 
toward  insuring  increased  service  from 
them,  restoring  all  parts  to  a  more  uniform 
tension,  would  be  to  season  them.  That  is, 
let  them  remain  untouched  for  at  least 
eighteen  months  or  two  years,  before  firing 
a  single  charge  in  them.  The  effect  of  this 
would  be  to  bring  back  the  virtue — if  we 
may  use  such  a  word — to  the  various  sec- 
tions, which  have  been  more  or  less  dis- 
turbed as  to  their  molecular  structure  by 
machine  processes.  The  effect  of  seasoning 
on  steel  is  just  as  marked,  in  degree,  as  it  is 
upon  timber,  but  it  adds  greatly  to  the 
cost,  and  for  that  reason  is  seldom  resorted 
to. 

ELECTRICAL^XECUTIONS. 

Whatever  the  legal  aspect  of  the  case 
may  be,  it  will  strike  the  average  man  that 
to  keep  a.  poor  wretch  in  jail  under  sentence 
of  death  for  months  while  the  constitution- 
ality of  the  law  for  his  execution  is  being  ar- 
gued, is  a  piece  of  cruelty  for  which  there  is 
no  excuse  whatever.  It  takes  months  and 
years  apparently,  to  settle  what  seems  to  be 
a  very  simple  matter.  The  secret  of  the  de- 
lay in  this  case  is  that  an  execution  by  elec- 
tricity involves  several  business  interests  of 
great  importance  to  those  concerned;  com- 
pared to  these  the  feelings  of  a  condemned 
man  and  the  public  are  small  matters.  One 
of  these  interests  is  said  to  be  that  of  the 
company  whose  machines  are  to  be  used  for 
the  execution;  the  other  is  the  publishers  of 
daily  papers.  These  last  are  stated  by  a 
lawyer  of  this  city,  to  be  as  follows: 

"There  are  several  other  questions  of 
minor  importance,  many  of  them  sufficient, 
in  m^'  judgment,  to  invalidate  this  law. 
For  instance,  the  provision  which  m  effect 
commands  that  the  newspaper  shall  publish 
no  report  of  the  killing  under  penal  conse- 
quences, except  that  it  took  place  according 
to  law.  It  is  conceivable  that  the  killing 
may  take  place  in  violence  of  every  statu- 
tory and  human  law.  No  one  can  certainly' 
saj'  that  a  truthful  report  of  the  occurrence 
would  not  make  known  such  horrible  fea- 
tures as  to  raise  a  popular  outcry  which 
would  result  in  the  immediate  repeal  of  the 
law,  but  if  such  should  be  the  case,  such  a 
truthful  report  would  expose  the  publisher 
and  reporter  to  a  prosecution  for  crime. 
One  of  the  best  conceivable  safeguards  for 


the  permanent  inlliction  of  cruel  punisliment 
for  crime  is  to  shroud  tlic  ex(!Cution  in  mys- 
tery, and  send  a  trutliful  reporter-  of  the 
outrage  to  the  penitentary.  This  law, 
therefore,  takes  away  from  a  criminal  an 
im[)ortant  safeguard  against  (jxcessive  pun- 
ishment. It  is  not  only  an  unlawful  restric- 
tion of  the  freedom  of  speech  and  of  the 
press,  but  an  actual  encroaclunent  on  the 
rights  of  the  criminal.  Of  that  encroach- 
ment he  is  entitled  in  this  manner'  to  com- 
plain." 

In  repl.v  to  this  it  may  be  urged  that  it  is 
not  yet  settled  that  fear-  of  capital  punish- 
ment has  the  least  inlkuuice  on  per'sons  who 
commit  cr-imes.  Whether-  they  ar-e  to  die  by 
one  method  or  another  matter's  little,  but  it 
seems  to  a  dispassionate  obser-ver  that  it  is 
wholly  unnecessary  to  drag  the  argument 
thr-ough  months  in  order  to  settle  it  for  or 
against. 

If  the  Federal  court  finds  tliat  this  law  is 
unconstitutional,  Kemrnler  will  be  dis- 
chai'ged,  foe  the  existing  law  expressly  re- 
peals all  other'  laws  pr'oviding  a  method  of 
capital  punishment.  It  will  also  apply  to 
the  eight  other  men  now  awaiting  death  by 
electricity  in  the  prisons  of  this  State, 

FAMOUS  AMERICAN  ENGINEERS.  No.  10. 

GE()K(iE  H.  Babcock. 
Pursuing  the  series  on  this  subject  we 
present  here  an  excellent  likeness  of  George 
H.  Babcock,  who  is  so  well  known  as 


the  president  of  the  Babcock  &  Wilcox 
Company.  Mr.  Babcock's  life  has  been  an 
eventful  one,  and  the  several  occupations  he 
has  followed  at  various  per-iods  show  the 
versatility  of  the  man  and  his  faculty  of 
readily  adapting  himself  to  circumstances, 
as  well,  also,  his  power  of  concentration  in 
carrying  to  a  successful  termination  what- 
ever he  has  undertaken. 

George  H.  Babcock  was  born  in  Central 
New  York  in  1832,  and  comes  naturally  by 
bis  engineering  ability.  His  father  was  a 
well-known  rneclianic,  and  his  mother's  fam- 
ily wer-e  also  noted  for  their  abilities  in  the 
same  direction.  At  the  age  of  twelve  'Mv. 
Babcock's  parents  removed  to  Wester-ly, 
R.  I.,  wher-e  his  father  engaged  in  manufac- 
turing, while  the  son  received  his  practical 
education  in  a  woolen  factoi-y,  in  a  machine 
shop,  and  the  common  schools  of  the  period, 
supplemented  hy  one  year  in  an  "  Institute," 
as  anything  above  the  distr-ict  school  was 
then  called.  On  returning  fr-om  thiscour'se, 
at  the  age  of  seventeen,  he  was  supposed  to 
be  consumptive, and  was  allowed  six  months' 
lease  of  life.  Looking  about  for  some  oc- 
cupation to  fill  up  this  intei-regnuni,  Mr. 
Babcock  settled  upon  the  then  new — or  com- 
paratively so — process  of  daguerreotyping, 


and  followed  it.  Cur-iously  enough,  the 
chemicals  used  in  the  ar  t  benefitted  him,  and 
he  rapidly  gained  health  and  strength.  Per- 
haps, also,  he  had  no  trace  of  consumption, 
in  which  event  the  mer  it  of  the  pr-ofessioir  he 
followed,  seems  to  decrease  as  an  antidote 
to  pulmonar-y  tr-oubles.  While  he  was  in 
this  pur-suit,  Mr.  Bal)cock  irrade  the  first 
alburn,  which  is  still  pr-eserved  among  his 
cur  iosities;  he  also  constr'ucted  a  magic  lan- 
tern for  siiowirig  pictur-(!s  by  reflected  light, 
which  was  tht;  first  of  its  kind  to  liis  knowl- 
edge. Daguerr'(!()typing  did  not  fill  tlie 
nreasure  of  Mr-.  Babcock's  airibitiorr,  and  he 
soon  fitted  up  a  printing  office,  IS.OI,  and 
started  a  weekly  newspaper-,  the  first  in 
that  section,  which  he  cari-ied  on  success- 
fully for'  some  3'ear's,  and  is  still  extarrt  as 
The  Narragansett  Weekly.  While  conduct- 
ing tliis  paper,  Geor-ge  H.  Bal)cock  and  his 
father'  invented  and  patented  a  new  press 
for  prirrting  thr'ee  colors  at  one  ofjer'ation. 
This  machine  tlior'oughly  accornplislied  its 
work,  but  the  tr-ade  was  not  ready  for  it, 
and  it  was  not  a  commercial  success,  but  to 
it  and  fr'om  it  may  be  tr  aced  some  of  the 
lar'gest  printing  pr-ess  concerns  in  the  coun- 
try. Mr.  Baljcock  also  patented  a  machine 
for  applying  br'onze  powder  to  pr  inted  char- 
acters, and  this  was  used  by  the  Govern- 
ment dur-ing  the  war  in  printing  the  metallic 
ring  on  the  paper  currency  and  bonds  in  u.se 
during  that  period.  At  this  time  ilr.  Bab- 
cock was  designing  cotton  macliiner-y,  and 
among  other  things  he  made  a  loom  which 
ran  at  the  then  unprecedented  speed  of  :i40 
picks  per  minute  ;  in  these  looms  iron  was 
lar-gely  substituted  for  wood.  In  ISGO  Mr. 
Babcocl<  was  a  teacher  of  mechanical  dr'aw- 
ing  at  the  Cooper  Institute,  New  York,  and 
in  18G3,  in  connection  with  Charles  W. 
Smith,  invented  and  patented  a  shr-apnell 
shell  which  was  bought  by  B.  B.  Hotchkiss  ; 
it  was  largely  used  during  the  war,  and  is 
still  the  standard  shell  of  its  class.  In  1862 
and  18G3  Mr.  Babcock  was  at  the  Mystic 
Ir-ori  Woi'ks,  Mystic  Bridge,  Conn.,  where 
many  gunboats  were  built  during  the  war, 
and  later-,  18G3  to  1868,  he  was  engaged  at 
the  Hope  Iron  Works,  Providence,  R.  I.,  as 
chief  engineer  and  draughtsman,  building, 
among  other  vessels,  the  'Eapidan'  and  the 
'H.  S.  Hagar: 

In  1867,  in  connection  with  Mr.  Stephen 
Wilcox,  he  patented  the  boiler  which  bears 
his  name,  and  is  admitted  to  be  the  first 
commer'ciall}^  and  pr'actically  successful  wa- 
ter-tube boiler  made.  As  this  series  is  in  no 
sense  a  business  transaction  upon  our  part, 
we  do  not  allude  to  this  por-tion  of  Mr.  Bab- 
cock's recor'd  in  gr  eater  detail,  concluding 
our  notice  by  mention  of  the  fact  that  the 
work  "Steam,"  compiled  by  Mr.  Babcock 
in  connection  with  their  business,  has  I'eached 
an  edition  of  100,000  copies,  and  is  used  as  a 
text-book  in  man}-  technical  schools. 

Mr.  George  H.  Babcock  has  held  marry 
honor*able  positions  in  errgineer  ing  societies. 
He  was  the  sixth  president  of  the  American 
Society  of  3Ieclianical  Engineers;  non-i'esi- 
dent  lectur-er  upon  engineer'ing,  Sibley  Col- 
lege, Ithaca,  N.  Y.:  member  of  -4.  S.  Al.  E., 
American  Inst.  Mining  Engineers,  Ameri- 
can Meteorological  Soc,  Am.  Geog.  Soc, 
Historical  Soc.  of  Xeic  Jersey,  and  Metro- 
politan Muse  urn  of  Art. 

Mr.  Babcock,  it  is  pleasant  to  add,  has 
amassed  a  handsome  fortune  fr'om  his  pro- 
fessional labor-s  and  is  just  in  the  prime  of 
life,  as  his  portrait  herewith  shows. 

Captain  George  M.  Norton,  arr  Amei-i- 
can  sea  captain  and  editor  and  publisher  of 
the  Marine  Journal,  of  this  city,  is  making 
strong  efforts  in  his  paper  to  secure  the 
rnghts  of  seamen  and  vessel-owner-s  alike. 
Captain  Norton  does  not  hesitate  to  call  a 
spade  a  spade,  knowing  full  well  that  all 
sensible  men,  for  or  against  him,  are 
more  apt  to  listen  to  plain  speech  than  to 

mealy-mouthed  insincerity. 

 •  «  

Statistics  of  the  Inspection  Service  show 
that  there  are  6,744  steam  boilers  in  use  in 
this  city. 
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THE  ACCIDENT  TO  THE  'CITY  OF  PARIS'. 

The  skin  plating-  of  the  'City  of  Paris'  is, 
and  has  been  throughout,  as  sound  and  un- 
injured as  on  the  day  the  vessel  was  launched, 
and  we  learn  on  excellent  authoritj^  that 
such  is  the  case,  the  outer  Skin  being  abso- 
lutely uninjured,  and  not  even  the  cement 
disturbed. 

On  arriving  in  the  Mersey  the  'City  of 
Paris'  was  taken  into  the  docks  on  the 
Birkenhead  side,  and  was  first  placed  under 
the  100-ton  crane  in  order-  that  some  of  the 
heaviest  parts  of  the  debris  of  the  smashed- 
up  engine  might  be  lifted  out.  This  done, 
the  ship  was  berthed.  On  the  water  being 
pumped  out  of  the  dock  it  was  seen  that 
something  was  wrong  with  the  starboard 
propeller  shaft.  The  propeller  itself  was  un- 
injured, the  three  blades  not  being  bent,  but 
it  was  seen  to  have  shifted  somewhat  aft  of 
its  normal  position.  The  shafting  passes 
through  the  skin  plating  in  the  usual  way, 
and  the  outward  length  of  shafting  is  inclosed 
in  steel  plates.  The  casing  extends  up  to 
the  bracket  which  supports  the  after  end  of 
the  shafting,  and  is  attached  to  the  ship's 
side  by  a  web  of  steel.  It  became  necessary 
to  strip  off  this  casing  in  order  to  make  a 
proper  examination,  and  Laird  Brothers,  in 
whose  hands  the  work  had  been  placed,  pro- 
ceeded with  the  operation.  Upon  the  casing 
being  cast  adrift,  the  whole  of  the  outer 
lengths  of  shafting,  with  the  propeller  at- 
tached, fell  into  the  bottom  of  the  dock,  one 
blade  cutting  deeply  into  the  timber  of  the 
dock  bottom,  while  another  was  curled  up 
like  a  leaf.  It  was  in  this  position  that  we 
saw  the  shafting  and  propeller  on  the  11th 
inst. 

Each  of  the  twin  shafts  passes  through  a 
stern  tube,  in  the  usual  manner.  Immedi- 
ately outside  there  is  a  flange  coupling  of  the 
ordinary  description,  by  which  attachment 
is  made  to  the  outboard  length  of  shafting. 
It  was  immediately  on  the  forward  part  of 
this  coupling,  and  directly  outside  the  stern 
tube,  that  the  starboard  shaft  was  broken 
square  across.  The  fracture  was  thick  with 
rust  on  both  faces,  but  there  was  every  ap- 
pearance of  the  metal  being  sound  through- 
out. The  outboard  portion  of  the  shaft  abaft 
the  coupling  just  referred  to  consists  of  one 
length  of  hollow  shafting  42  ft.  long,  and  one 
length  of  solid  shaft  15  ft.  long,  this  latter 
carrying  the  propeller.  The  total  length  of 
shafting  abaft  of  the  point  of  fracture  was 
thus  some  58  ft.  or  so. 

This  breakage  of  the  shaft  will,  of  course, 
fully  account  for  the  racing  of  the  engine 
while  the  subsequent  damage  done  thereb^^ 
can,  we  think,  also  be  fully  accounted  for. 
Proceeding  aft  in  our  examination  of  the 
vessel  we  found  the  two  arms  of  the  stern 
bracket  intact,  their  attachment  to  the  vessel 
being  undisturbed.  At  their  outer  ends  the^^ 
were  connected  by  a  C3dindrical  boss  which 
forms  the  support  in  which  the  propeller 
shaft  revolves.  This  boss,  with  the  two 
arms  and  their  palms  by  which  they  are  at- 
tached to  the  hull,  form  one  steel  casting  in 
the  usual  way.  The  thickness  of  metal  in 
the  cylindrical  part  is  i\  in.  The  boss  was 
fitted  with  the  usual  gun-metal  bush  and 
lignum  vitfe  bearing  strips.  The  cylindrical 
part  of  the  casting  was  split  clean  across  the 
top  in  a  line  with  the  axis.  The  reason  of 
this  was  obvious  ;  when  the  forward  end  of 
the  broken  shaft  had  commenced  to  fall,  ow- 
ing to  losing  the  support  of  the  casing,  a 
twisting  moment  of  considerable  force  was 
naturally  exerted,  and  this  the  casting  was 
unable  to  sustain.  The  length  of  the  cylin- 
drical part  of  the  bracket  is  about  6  ft. 

We  have  said  that  the  top  part  of  the 
bracket  was  split  across  when  the  twisting- 
strain  was  brought  upon  it  by  the  release  of 
the  forward  end  of  the  outside  shafting  when 
the  casing  was  cast  adrift  in  the  dock.  The 
bottom  part  of  the  casting  was  worn 
through  for  nearly  the  whole  of  its  length, 
and  much  reduced  in  thickness  where  not 


worn  through.  The  metal  liner,  1  in.  thick, 
together  with  its  end  flanges,  was  also  worn 
through,  and  was  lying  in  the  bottom  of  the 
dock.  The  brass  sleeve  of  the  propeller 
shaft  had  entirely  disappeared  with  the  ex- 
ception of  two  rings,  presumably  the  collars 
at  the  end.  The  propeller  shaft  itself  was 
practically  undamaged,  but  the  metal  studs 
which  attached  the  sleeve  to  the  shaft  were 
woi'e  down  level  with  the  shaft  and  the  shaft 
was  slightly  worn  also. 

This  wearing  away  and  consequent  drop- 
ping of  the  end  of  the  outer  shafting  we  take 
to  be  the  obvious  primary  cause  of  the  whole 
mischief.  Our  readers  will  easily'  imagine 
the  abnormal  and  altogether  unprovided  for 
stress  thrown  upon  the  shaft  through  its 
after  end  dropping  some  7  in.  or  8  in.,  and 
the  fracture  naturally  occurred  exactly 
where  one  would  expect,  namely,  adjoining 
the  next  point  of  support;  the  latter  being- 
provided  by  the  stern  tube  where  the  shaft- 
ing emerged  from  the  ship's  skin. 

What  may  have  been  the  cause  of  the 
wear  of  the  propeller  shaft  and  its  bearing 
and  their  support  remains  a  question  yet  to 
be  solved.  Upon  this  we  can  offer  nothing 
but  surmise.  The  bearing  was,  as  we  have 
said,  fitted  with  lignum  vitaj  strips,  and  it 
is  an  interesting  point  to  determine  what 
happened  to  these  strips.  Those  who  have 
had  the  best  opportunity  of  forming-  an 
opinion  on  the  subject,  are  agreed  that  the 
brass  liner  on  the  tail  shaft  probably  burst, 
that  the  rough  edge  cut  out  the  wood,  and 
that  the  metals  then  came  together  and 
ground  each  other  away,  producing  the 
state  of  things  described.  This  appears  to 
be  a  reasonable  explanation. 

In  addition  to  the  complete  fracture  and 
severance  of  the  end  of  the  stern  tube  shaft- 
ing, as  already  described, there  was  a  fracture 
at  the  extreme  after  end  of  the  outboard  shaft, 
caused,  doubtless,  by  the  fall  to  the  bottom  of 
the  dock.  This  shaft — which,  as  we  have  al- 
ready said,  is  hollow — is  attached  to  the  pro- 
peller shaft  by  a  flange  coupling  of  the  or- 
dinary description,  and  therefore  it  will  be 
seen  that  the  fracture  occurred  close  up  to 
the  collar  of  the  shaft;  in  a  position,  in  fact, 
corresponding  to  that  of  the  fracture  of  the 
other  shaft.  This  second  fracture  did  not 
extend  right  across  the  shaft,  but  could  be 
ti-aced  about  half  round  the  circumference. 

To  these  particulars  it  may  be  added  that 
on  the  casing  which  inclosed  the  outer  shaft 
there  was  a  depression,  in  part  worn  right 
through  ,but  this,  we  take  it,was  caused  by  the 
friction  of  the  .shaft  coupling,  due  to  the  rota- 
tion of  the  propeller  after  the  breakage,  ow- 
ing to  it  being  dragged  through  the  water 
when  the  ship  was  being  towed,  or  when 
she  was  steaming  from  Queenstown  to  Liver- 
pool under  her  port  engine.    *    *  * 

The  damage  occurred  almost  entirely  to 
the  low-pressure  eiigine,  and  some  idea 
of  the  nature  of  the  smash  will  be 
given  by  the  engraving  which  we  publish, 
showing-  the  aspect  of  the  engine-room  after 
the  accident.  These  views  are  reproduced 
from  two  photographs  supplied  by  the  In- 
man  Company,  these  photographs  having 
been  obtained  by  pointing  the  camera  almost 
directly  downwards.  The  two  illustrations 
thus  represent  two  plans  of  the  debris  taken 
from  slightly  different  points  of  view.  It 
may  further  aid  in  appreciating  the  extent 
of  the  disaster,  if  we  mention  that  the  low- 
pressure  cylinder,  one  portion  of  which  occu- 
pies a  central  position  in  the  lower  view, 
weighed  45  tons,  while  the  weight  of  the 
low-pressure  piston  was  about  10  tons,  of 
the  piston-rod  3  tons,  of  the  crosshead  2 
tons,  and  the  connecting-rod  7  tons.  The 
crank-shaft  weighed  14  tons.  The  engines 
are  mounted  on  a  massive  steel  bedplate 
weighing  48  tons,  while  the  two  standards 
supporting  the  low-pressure  cylinder 
weighed  about  14  tons  each. 

We  will  now  proceed  to  give  some  detailed 
account  of  the  damage  done  inside  the  vessel. 
Passing-  through  the  starboard  engine-room, 
we  proceed  to  the  starboard  tunnel.  Here 
we  find  the  shafting  supported  by  four  bear- 


ings, and  in  each  case  the  caps  have  been 
broken  off;  but,  so  far  as  we  could  perceive, 
no  damage  had  been  done  to  the  shaft.  The 
break  strap  lugs  had  been  broken  off,  but 
there  was  no  .sign  of  more  than  ordinary 
wear  upon  the  flange  on  which  the  strap 
engages.  The  journals  of  the  shafting  were 
also  in  good  condition.  At  the  transverse 
partition  forming  the  forward  end  of  the 
tunnel,  the  plating  was  torn  and  doubled  up 
to  a  height  of  about  G  in  above  1  lie  shafting. 
In  the  d^-namo-room,  through  which  both 
port  and  starboard  shafts  pass,  there  are  two 
bearings  to  each  shaft;  both  of  those  be- 
longing to  the  starboard  shaft  have  their 
caps  split.  The  bulkliead  between  the  dy- 
namo-room and  the  main  engine-room  is 
damaged  in  much  the  same  manner  as  the 
other  bulkhead. 

From  what  has  been  said  it  will  be  gath- 
ered that  the  shafting  must  have  ri.sen 
bodily  when  the  accident  occurred;  but,  as 
the  slern  tube  is  intact  in  its  position,  so  far 
as  our  observation  went,  there  must  have 
been  some  bending  of  the  shafting.  The 
couplings  of  the  various  lengths  have,  how- 
ever, stood  the  test. 

On  entering  the  engine-room  the  first  thing 
to  attract  our  attention  is  the  thrust  block. 
There  is  not  much  of  it  left,  however,  as  the 
whole  of  the  thrust  caps,  which  are  of  the 
horseshoe  type,  were  forced  from  their 
places,  exposing  the  shaft  with  its  ten  thrust 
collars. 

The  highest  part  of  the  wi^eckage  at  the 
time  of  our  visit  consisted  of  the  fractured 
fork  or  A  part  of  the  engine  framing  on  the 
port  side.  Each  leg  of  the  split  part  is  15  in. 
in  length  (fore  and  aft)  and  3  ft.  across 
(athwartship).  The  metal,  which  is  steel, 
averages  about  \\  in.  thick,  roughly  speak- 
ing. So  far  as  we  could  observe,  there  was 
no  flaw  in  the  castings.  On  one  of  the 
broken  pedestals  there  was  a  large  ])iece 
bent  inwards,  the  deflection  being  about  f  in. 
in  a  length  of  9  in.  The  parts  of  the  broken 
standards  which  stood  highest  were,  as  we 
have  mentioned,  those  on  the  port  side.  On 
the  starboard  side  the  framing  was  broken 
off  to  within  a  foot  or  so  of  the  bedplate. 

The  low-pressure  crank  itself  lies  on  the 
top  center.  In  the  illustrations  the  massive 
fractured  halves  of  the  low-pressure  cylin- 
der are  a  prominent  feature.  Descending 
into  the  crank-pits,  we  found  the  transverse 
framing  badl}'  fractured.  The  caps  of  the 
main  bearings  wei'e  split  clean  across.  One  of 
the  holding-down  bolts  of  the  main  bear- 
ings, that  of  the  after  low-pressure  bearing, 
was  broken  clean  across  level  with  the  upper 
surface  of  the  framing;  the  corresponding 
bolt  in  the  other  bearing  was  much  bent; 
these  bolts  are  54  in.  in  diameter. 

The  inner  bottom  below  the  ci"ank-pit  is 
certainly  perforated,  but  to  what  extent  we 
were  unable  to  see  owing  to  the  debris  super- 
imposed. The  webs  of  the  crank,  which  are 
built-up, have  both  shifted  on  their  shaft.  The 
movement  of  both  is  forward,  and  of  small 
amount,  probably-  not  more  than  an  eighth 
of  an  inch.  It  may  be  that  the  crankshaft 
itself  is  bent,  but,  if  so,  the  deflection  is  not 
suflicient  to  enable  a  positive  statement  to 
be  made. 

Emerging  from  the  crank-pit,  and  taking 
a  general  view  of  the  wreckage  from  above, 
we  find  the  connecting-rod,  which  is  11^  in. 
in  diameter,  still  attached  to  the  crank-pin, 
lying  horizontally  towards  the  starboard 
side.  It  has  a  considerable  bend  in  it,  say, 
of  1  ft.  to  1  ft.  G  in.  radius,  a  foot  or  two  be- 
low the  fork  of  the  top  end.  The  piston  rod 
is  still  attached,  and  this  lies  doubled  back 
towards  the  starboard  side.  The  piston, 
which  is  of  the  dished  type,  was  attached  to 
this  rod  by  eight  34^  in.  bolts.  These  passed 
through  the  piston  and  through  a  collai-  on 
the  piston  top;  the  bolts  remained  in  the  col- 
lar but  the  piston  itself  had  been  broken 
away,  only  a  very  small  part  of  it  on  one 
side  remaining  attached  to  the  bolts.  Be- 
yond the  collar  the  piston-rod  is  continued  so 
as  to  form  a  tail-rod.  This  has  been  bent 
almost  at  right  angles  to  the  other  part, 
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The  low-pressure  cylinder  itself  was  sup- 
plied with  steam  by  means  of  four  cylindrical 
valves,  two  on  the  forward  and  two  on  the 
after  side  of  the  cylinder.  For  this  reason 
the  cylinder  casting-  was  much  str-onger  on 
its  forward  and  after  ends  than  at  its  sides, 
and  when  it  broke  up  it  naturally  split  in  an 
athvvartship  direction.  It  broke  into  two 
main  portions,  and  fell  in  the  position  shown 
in  our  illustration.  The  piston  was  also  split 
into  two  main  parts,  and  one  of  tliese  pieces, 
found  below  one  of  the  cylinder  halves.  The 
cylinder  cover,  which,  like  the  cylinder,  is  of 
iron,  was  not  so  much  damag-ed  as  the  other 
parts,  although  it  was  much  battered  and 
had  a  piece  weighing  a  few  hundredweights 
knocked  off  one  side. 

The  webs  of  the  crank  are  much  battered 
and  scored  especially  on  their  outer  ends. 
One  dent  on  the  edge  of  the  forward  web  was 
6  in.  long-  and  3  in.  across,  being'  scooped  to 
a  depth  of  about  If  in. 

The  fork  end  of  the  connecting--rod  with 
the  cross-head  lies  on  the  site  of  the  air 
pump,  which  may  be  said  to  have  entir'ely 
disappeared.  One  of  the  side  levers,  bent 
and  twisted  in  most  fantastic  forms  pro- 
trudes from  the  g-eneral  mass  of  the  wreck- 
age. The  surface  condenser  is  of  cylindrical 
type,  unattached  to  the  eng-ine.  It  has  been 
breached  by  the  swing-ing-  round  of  the  con- 
necting--rod,  so  that  a  larg-e  part  of  the  side 
is  knocked  away  and  the  tubes  displaced. 
It  was  in  this  way  that  water  obtained  ac- 
cess to  the  ship;  had  there  been  time  to  clo.se 
the  inlet  and  outlet  valves  the  water  would 
not  have  risen  in  the  compartments  and  the 
vessel  would  have  been  able  to  proceed  un- 
der her  port  eng  ines. 

As  our  readers  are  aware,  the  port  and 
starboard  engine-rooms  are  divided  by  a 
fore-and-aft  bulkhead.  This  bulkhead  has  a 
door  at  the  Jower  flat,  and  this  door  was 
open  at  the  time  of  the  accident  but  was 
closed  immediatel3\  The  point  as  to  wheth- 
er the  door  was  open  or  shut  is,  however, 
not  of  such  g'reat  consequence  as  it  other- 
wise would  be  were  it  not  that  the  bulkhead 
is  pierced  by  three  holes.  One  of  these  is 
about  8  ft.  above  the  floor-plate.  It  is  cir- 
cular and  about  8  in.  in  diameter,  and  was, 
perhaps,  punched  by  the  tail  end  of  the  pis- 
ton-rod. Another  hole  is  a  foot  or  so  fur- 
ther aft  and  is  a  more  irreg-ular  shape  with, 
perhaps,  not  quite  so  larg-e  an  area  of  open- 
ing-; the  third  is  smaller  and  further  forward. 
The  vertical  plating-  of  the  well  above  the 
engine  is  much  battered  and  dented  to  a 
height  even  above  the  upper  deck.  One 
large  bulge  in  particular  is  but  a  few  feet 
below  the  promenade  deck.  As  this  is  far 
beyond  the  range  of  any  of  the  attached 
moving  parts  of  the  engine,  even  the  top  end 
of  the  tail-rod,  it  must  have  been  caused  by 
some  flying  missile,  and  that  of  considerable 
weight. 

As  we  have  alread.y  seen,  the  primary 
cause  of  the  disaster  was  undoubtedlj'  the 
wearing  awaj'^  of  the  boss  of  the  bracket 
supporting  the  stern  end  of  the  propeller 
shafting,  this  leading  to  the  fracture  of  the 
shafting  outside  the  stern  tube,  and  hence  to 
the  racing  of  the  engines.  Of  course  such 
racing,  if  unchecked,  would  soon  induce 
strains  on  the  connections  of  the  reciprocat- 
ing parts  amply  sufficient  to  cause  the  de- 
struction of  the  machinery;  but  rapidly  as 
this  would  occur,  some  brief  interval  would 
intervene  before  the  necessary  speed  was 
attained,  and  from  the  fact  that  on  the  pres- 
ent instance — as  far  as  can  be  gathered 
from  the  evidence  available — the  smash  oc- 
curred almost  immediately  on  the  eng-ines 
starting  off  and  before  any  effort  could  be 
made  to  shut  off  steam,  it  almost  appears 
as  if  some  special  influence  had  been  at  work 
to  effect  at  least  a  portion  of  the  damage.  One 
theory , we  consider  worthy  of  some  considera- 
tion, is  as  follows:  It  is  well  known  that  in  the 
low-pressure  cylinders  of  modern  marine  en- 
gines there  is  considerable  difficult}-  in  get- 
ting the  amount  of  cushioning  desirable  to  in- 
sure smooth  running  at  the  speeds  now  com- 
mon, and  hence  there  is  every  inducement  to 


increase  that  cushioning  (chiellj'  by  inside  lap 
on  the  low-pressure  slide  valves)  to  as  great 
an  extent  as  non-interference  with  a  clear 
exhaust  will  permit.  Wiiatthe  proportions 
were  in  the  ca.se  of  the  engines  of  tlie  'Citi/ 
of  Paris,'  we  do  not  know,  but  probably 
they  agreed  with  usual  flr-st-class  practice. 
Now  when  tiie  engines  started  to  i-ace  two 
inlluences  at  once  coinmenc(!d  to  niaterialiy 
increase  the  compt-ession  in  tiie  iow-pi-essure 
cylindei'.  In  the  first  place,  tlie  condenser 
(fitted  with  .sepai-ate  cit-culating  engine),  re- 
ceived a  great  inci-ease  in  the  amount  of 
steam  it  had  to  deal  with,  thus  pi-obably 
matei'ially  reducing  the  vacuum,  and  second- 
ly, the  increased  piston  speejd  would  give 
rise  to  an  increase  in  the  ditt'erence  between 
the  back  pressur-e  in  the  cylinder  and  the 
pressui-e  in  the  condenser.  These  causes 
would  thus  augment  the  pressure  in  the 
c^iinder  at  the  commencement  of  compr-es- 
sion  and  instead  of  being,  say,  as  ordinarily', 
some  4  lb.  to  lb.  per  sc^uare  inch  absolute, 
it  might  readily  rise  to  three  times  this 
amount  or  more.  The  effect  of  this  would 
be  to  produce  a  serious  pressure  at  the  tei-- 
niination  of  the  compression,  and  the  valves 
on  the  low-pressure  cylinder,  being  of  the 
piston  type,  the  only  relief  for  this  pressure 
would  be  through  tlie  ordinary  relief  valves 
— quite  inadequate  for  such  an  emergency 
as  this.  It  is  very  easy  to  conceive  that 
such  a  condition  of  things  as  we  have  as- 
sumed might  lead  to  the  blowing  off  of  the 
top  cover  of  the  low-pressure  cylinder  and 
other  damage,  which  would  leave  the  high 
pressure  and  intermediate  sections  of  the 
engine  temporar-ily  free  to  run  as  a  non- 
condensing  compound  engine,  thus  accumu- 
lating speed  which  would  complete  the  de- 
struction. On  this  latter  point  we  may  ob- 
serve that  the  strain  on  the  connections  due 
to  the  stopping  and  starting  of  the  recipro- 
catmg  parts  would  increase  as  the  square  of 
the  speed,  so  that,  even  if  these  connections 
had  as  large  a  factor  of  safety  as  9  at  the 
normal  speed  of  the  engines,  this  margin 
would  have  entirely  disappeared  by  the  time 
a  threefold  speed  was  reached. 

It  may  be  said  that  the  worst  has  hap- 
pened which  could  happen,  to  the  starboard 
low-pressure  engine  of  the  '  City  of  Paris.' 
A  comparatively  small  cause  has  led  to  this 
great  event,  from  which  many  important 
lessons  may  be  learned.  The  benefit  of  this 
expei'ience  will  be  shared  not  only  by  the 
owners  of  the  'City  of  Paris,'  but  hy  those 
interested  in  other  large  steamers  of  a  simi- 
lar kind;  so  that  this  bi-eakdown  will  make 
a  voyage  across  the  Atlantic  safer  than 
before,  and  this  advantage  has  been  pur- 
chased without  the  loss  of  a  single  life, 
although  at  great  sacrifice  of  property'. 


It  is  a  little  singular  that  when  you  show 
men  that  a  foot  is  12  inches,  and  that  a 
pound  is  16  ounces  avoirdupois,  and  that  by 
no  sort  of  mechanical  devices  they  can 
change  these  dimensions  so  as  to  give  them 
greater  value  without  corresponding  outlay 
— they  will  still  go  to  work  on  machines 
which  are  impossibilities.  Then,  after  they 
have  spent  a  lot  of  money'  and  found  out  the 
truth  of  our  assertions,  they  say:  "Yes,  you 
were  right."  It  seems  to  be  a  very  satis- 
factory experience  to  a  great  many. 


As  Herbert  Spencer  has  ably  demonstra- 
ted, the  progress  of  all  development  is  from 
a  state  of  less  complexity  to  one  of  greater 
complexity,  and  the  law  applies  to  marine 
engines  as  well  as  many  other  things. 


The  total  strength  of  the  English  Marine 
Engineers'  Union  was  -1,306  according  to  the 
last  returns,  and  the  strength  of  the  profes- 
sion was  60,000,  of  whom  23,000  were  in  ac- 
tive employment. 


The  American  Machinist  has  recently 
added  four  pages  to  its  form,  and  now  ap- 
pears as  a  "iO-page  paper,  with  tiie  subscrip- 
tion price  at  $3  in  lieu  of  $-^.50  as  formerly. 


ERICSSON  AND  HIS  'MONITOR.' 

The  stoi  y  of  tin;  'Monitor's'  building  has 
been  often  told,  but  the  minor  mishaps,  the 
special  incidents  whicli,  apparently  adverse, 
yet  pi-oved  pr-ovidetitial  as  contributing  to 
that  exact  coincidence  of  time,  place  and  cir- 
cumstance upon  which  so  much  dfjjended, 
have  as  yet  been  omitted  in  the  telling,  and 
without  t  hem  the  stoi-y  is  incomplete;. 

W'hih;  the  ve.s.sel  was  on  the  stocks,  Cap- 
t^airi  i'lricsson  made  fre(|uent  and  foi- a  part 
of  the  time  daily  visits  to  the  yard  of  the 
(.'onliiiental  Works,  watcliing  operations 
with  a  keen  and  critical  eye;  but  after  the 
launch  he  considered  this  no  longer  neces- 
sary, and  visited  her  but  .seldom.  In  this 
way  it  came  about  that,  altliougli  the  main 
engines  were  put  in  before  launchitig,  he  did 
not  .see  them  under  steam,  but  contented 
him.self  with  the  r»;ports  of  tlieir  action  made 
by  the  Government  engineers.  Tlie.se  en- 
gines w(!i-eof  what  has  ever  since  been  called 
the  "IMonitor  type,"  and  many  have  sup- 
po.sed  that  they  were,  like  the  vessel  itself, 
of  wholly  novel  and  untried  design.  This, 
howevei-,  was  not  the  case.  In  the  *  Judith  ' 
and  the  'Daylight,'  and  elsewhere,  this  form 
of  engine  had  already  demonstrat<'d  its  prac- 
tical working  qualities,  otherwise  the  captain 
would  probably  have  given  the  first  trials  at 
the  dock  his  personal  supervision. 

For  obvious  reasons,  as  little  publicity  as 
possible  had  been  given  to  the  work  during 
its  progress,  but  perfect  secrecy  was,  of 
course,  out  of  the  question.  The  turret  of  a 
monitor  cannot  be  hidden  under  a  bushel, 
nor  could  the  launching  of  an  iron-clad  ves- 
sel be  concealed  from  the  public  eye  ;  and,  in- 
deed, it  had  been  watched  by  some  in  expecta- 
tion that  this  strange  craft,  built  in  defiance 
of  everything  considered  ship-shape,  appar- 
ently overweighted  with  iron,  and  with  no 
free-board  worth  mentioning-,  would  slide  off 
the  ways  straight  to  the  bottom  of  the  East 
River  and  never  come  up  again.  Disap- 
pointed of  this  sensation,  the  public  had 
manifested  no  little  curiosity  to  see  how  the 
"Ericsson  Battery"  would  behave  when  she 
left  the  dock.  This  curiosity  was  soon  grati- 
fied; the  final  preparations  were  pushed  with 
unabated  vigor,  and  the  engines  having-  been 
reported  in  satisfactory  working  order,  upon 
one  gloomy  winter's  day  a  formal  trial  trip 
was  made. 

The  result  of  this  trial  was  anything  but 
encouraging,  as  reported  in  the  daily  papers, 
one  of  which  made  it  the  text  of  a  "crushing" 
article,  wherein,  under  the  heading  of 
"  Ericsson's  Folly,"  the  battery  was  pro- 
nounced an  ignominious  failure,  which  could 
neither  be  propelled  nor  steered;  the  captain 
was  called  an  incapable  schemer,  and  a  stern 
reproof  was  given  for  the  sin  of  thus  wasting 
the  country's  resources;  no  words  too  harsh, 
no  denunciations  too  severe,  for  the  zeal  of 
this  fiery  crusader.  The  versatility  of  the 
modern  journalist  stood  him  in  good  stead 
on  the  10th  of  March,  when  the  novel  fight- 
ing machine  had  proved  invulnerable  to 
heavier  blows  than  his  pen  could  deal;  but  in 
the  mean  time  it  must  be  admitted  that  the 
battery  had  not  behaved  as  well  as  she 
might.  The  motive  engines  were  not  in 
proper  adjustment,  the  steering-gear  re- 
([uired  excessive  power,  and  bet  ween  the  two 
the  vessel  proved  unmanageable ;  the  trial 
was  given  up,  and  she  had  to  be  towed  back 
— a  rude  disappointment  indeed  to  expecta- 
tions which  no  one  conversant  with  all  the 
facts  can  regard  as  unreasonable. 

It  is  well  known  that  John  Ericsson  was 
by  nature  sanguine  and  enthusiastic  :  im- 
petuous, excitable  and  impatient  of  contra- 
diction: nor  did  he  always  in  the  heat  of  the 
moment  consider  whether  his  wishes  could  be 
execiilcd  by  those  not  endowed  with  his  own 
tireless  energy.  The  events  of  that  dismal 
day  niu^t  have  vexed  his  very  soul,  but  the 
manner  in  which  he  bore  them  was  striking, 
ly  characteristic.  Had  they  been  trifling 
things,  he  would  h:ive  been  exasperated,  as 
his  custom  was,  ami  exasperating,  too,  when 
small  affairs  went  wrong  :  but  under  heavy 
burdens  his  broad  shoulders  never  bent,  and 
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he  looked  always  squarely  in  the  face  of 
grave  misfortunes  with  calm  and  resolute 
eyes.  It  is  true  that  on  his  return  to  Frank- 
lin street,  where  he  then  resided,  there  was  a 
somewhat  portentous  cloud  upon  his  face, 
and  no  wonder;  but  it  was  not  the  forerunner 
of  a  storm. 

At  his  request  I  broug'ht  the  drawings  of 
the  valve-gear,  not  without  misgivings,  for 
he  had  never  examined  them  with  a  view  to 
verilication,  and  I  alone  was  responsible  for 
their  accuracy.  He  wanted  the  plan  show- 
ing the  relative  positions  of  the  eccentrics 
and  the  main  crank,  and  I  was  obliged  to 
explain  that  I  had  no  original,  having  made 
the  working  tracing,  in  order  to  save  time, 
from  detached  drawings  and  a  pencil  dia- 
gram. He  listened  with  patience,  and  ap- 
peared satisfied  with  my  detailed  explana- 
tion, and  then  i-equested  me  to  make  a  new 
drawing  of  the  complete  arrangement,  trace 
it,  and  as  soon  as  possible  to  call  in  the  old 
plan,  give  out  the  new  one,  and  give  orders 
to  have  the  eccentrics  at  once  set  according 
to  it.  I  was  then  informed  that  during  all 
the  trials  at  the  dock  the  engines  had  been 
running  backward,  of  which  Chief  Engineer 
Stimers,  who,  it  seems,  had  never  inquired 
whether  the  propeller  was  right-handed  or 
left-handed,  was  not  aware.  Simple  rever- 
sal would  not,  at  best,  have  fully  met  the 
difficulty;  for  each  slide  valve  was  driven  by 
a  loose  eccentric,  which  was  shifted  part  waj^ 
round  in  order  to  reverse — an  ari'angement 
which,  if  adjusted  to  give  the  best  results  in 
one  direction,  will  not  in  that  type  of  engine 
do  equall}^  well  in  the  otiier.  Still  this  could 
not  have  been  the  whole  secret,  though  it  was 
never  discovered  just  what  was;  for  the  sub- 
sequent dilTerence  between  the  forward  and 
backward  running  was  never  great  enough 
to  have  caused  so  much  trouble;  and,  again, 
the  same  device  was  used  in  man}'  engines 
of  the  same  form  afterward,  about  which  no 
complaint  was  made. 

Be  that  as  it  ma}',  I  did  not  feel  like  tak- 
ing the  responsibility  of  giving  out  the  new 
plan  without  his  scrutiny;  but  he  would  not 
look  at  it,  only  saying:  "  You  are  sure  it  is 
right  now?  Very  well;  then  go  ahead."  I 
did  so,  and,  having  captured  the  first  trac- 
ing, lost  no  time  in  comparing  it  with  the 
new  drawing;  to  my  great  relief  they  tallied 
exactly,  so  that  both  tracings  might  have 
been  made  from  the  same  original  plan. 

Some  time  after,  meeting  the  superinten- 
dent of  the  Delamater  Works,  I  tried  to  as- 
certain the  real  cause  of  the  difficulty,  but 
without  success.  He  asserted  that  the  first 
drawings  of  the  valve-gear  were  all  wrong, 
admitted  that  the  new  ones  were  all  right, 
and  averred  that  the  plans  had  been  care- 
fully followed  in  both  cases.  After  a  brief 
explanation,  I  invited  him  to  accompany  me 
to  No.  95  Fx^anklin  Street,  and  compare  the 
old  with  the  new,  but  he  found  that  he  had  not 
time.  Captain  Ericsson  had  once  described 
this  superintendent  as  "  too  stupid  to  make  a 
blunder,"  which  only  proves  that  his  own 
judgment  was  not  infallible;  but  whatever  the 
precise  nature  or  cause  of  this  atinoying 
maladjustment,  it  is  absolutely'  certain  that 
it  was  due  to  no  error  or  oversight  at  head- 
quarters. And  it  was  so  quickly  rectified 
that  the  triffing  delay  arising  from  this  cause 
alone  would  not  have  prevented  the  '  Mon- 
itor '  from  meeting  her  adversary  before  the 
eventful  9th  of  March. 

She  had  become  unmanageable,  not  only 
from  the  temporary  failure  of  her  engines, 
but  from  want  of  control  over  her  steering- 
gear.  The  cause  of  this  was  that  her  rud- 
der was  somewhat  overbalanced,  the  area 
forward  of  the  rudder  post  being  too  great 
in  proportion  to  that  aft  of  it.  In  these  cir- 
cumstances, the  rudder,  once  thrown  over  to 
either  side,  does  not  readil}'  i-eturn,  but  op- 
poses considerable  resistance  to  any  effort 
to  bring  it  back  to  its  central  position. 
Those  who  choose  may  attribute  this  to  mis- 
calculation; but  it  is  for  them  to  prove  that 
under  all  the  conditions,  known  and  un- 
known, the  exact  proportion  which  shall  re- 
quire the  least  power  can  be  determined  by 


an}'  known  means.  At  any  rate,  there  was 
the  hard,  uncomfortable  fact;  it  was  not  the 
hour,  nor  was  Ericsson  the  man,  to  indulge 
in  idle  speculations  as  to  how  or  why  it  came 
there;  but  had  he  adopted  the  remedy  sug- 
gested to  him,  it  is  morally  certain  that  the 
bal,tle  between  the  giant  and  the  pygmy 
would  not  have  occurred  when  and  whei'e  it 
did. 

This  remedy  was  neither  more  nor  less 
than  the  replacing  of  the  balanced  rudder  by 
one  of  different  form.  I  do  not  know  whei'e 
the  idea  originated,  nor  do  I  say  that  any 
formal  pi'oposal  was  made,  but  in  some  way 
the  captain  became  aware  of  an  intention  of 
the  naval  authorities  to  have  the  vessel  put 
in  the  dry-dock  and  fitted  with  a  new  i-udder. 
The  hot  Scandinavian  blood  flushed  his 
cheek,  his  eyes  gleamed,  his  brow  darkened, 
and  this  time  the  storm  broke  in  all  its  fur}'. 
With  the  full  volume  of  his  tremendous 
voice,  and  with  a  mighty  oath  he  thundered: 
"  The  '  Monitor  '  is  mine,  and  I  say  it  shall 
not  be  done."  Presently  he  added,  in  a  tone 
of  supreme  contempt:  "  Put  in  a  new  rudder! 
They  would  waste  a  month  in  doing  that;  I 
will  make  her  steer  just  as  easily  in  three 
days." 

My  recollection  is  that  it  was  done  in  less 
time.  No  change  in  the  rudder  was  even 
thought  of,  and  the  change  in  the  steering 
gear  was  the  simplest  possible.  Her  tiller 
consisted  of  an  arc  of  iron,  with  two  angle 
irons  on  the  outer  side;  round  each  of  these 
was  wound  a  chain,  which,  running  around 
a  pulley  below  the  deck,  was  attached  to  a 
wire  tiller-rope  leading  forward  to  the  pilot- 
house, and  coiled  in  the  usual  manner  round 
the  drum  of  the  steering  wheel.  By  Cap- 
tain Ericsson's  direction,  the  wire  ropes  were 
now  detached  from  the  chains,  to  each  of 
which  a  snatch-block  was  made  fast,  a  short 
chain  was  connected  at  one  end  to  each  til- 
ler-rope,  run  through  one  of  these  blocks, 
brought  back  parallel  to  itself,  and  secured 
at  the  other  end  to  a  deck  beam.  The  pur- 
chase being  thus  doubled,  the  trouble  was 
over,  and  the  vessel  steered  with  ease. — 
Prof.  MacCord  in  North  American  Re- 
view. 



PROTECTION  OF  CHIMNEY  SHAFTS 
FROM  LIGHTNING.— No.  2. 

Materials  for  Coyiductors. — Iron  and  cop- 
per are  the  only  two  metals  which  can  be 
advantageously  adopted  for  lightning  con- 
ductors. The  Lightning  Rod  Conference 
recommend  copper,  but  do  not  put  it  much 
before  iron.  If  the  latter  be  used  it  should 
not  weigh  less  than  2\  lb.  per  foot  run. 
Copper  has  the  advantage  on  the  score  of 
durability;  on  the  other  hand,  it  is  much 
dearer  than  iron,  and  is  more  easily  melted. 
The  principal  objection  to  iron  is  its  liability 
to  oxidation,  but  this  is  in  a  great  measure 
prevented  by  galvanizing.  As  iron  rod,  on 
account  of  its  rigidity,  cannot  be  used  in 
long  lengths,  many  joints  have  to  be  made, 
which  is  objectionable,  because  these  joints 
are  liable  to  rust,  and  thus  destroy  the 
metallic  continuity.  Cojiper  has  been  gener- 
ally adopted  in  England  for  many  years 
past  as  the  proper  metal  for  conductors  at- 
tached to  all  important  structures,  including 
chimneys  of  note.  In  America  and  the  Con- 
tinent, however,  iron  is  much  more  in  vogue, 
and  has  stood  tlie  test  of  a  veiy  long  experi- 
ence. 

Mode  of  Attachment. — There  must  be  no 
insulation,  and  the  copper  tape  should  be 
fastened  to  the  chimney  with  holdfasts  of 
the  same  material,  to  prevent  voltaic  action. 
The  holdfasts  should  be  driven  in  just  tight 
enough  to  support  the  tape  without  distort- 
ing it,  and  so  as  to  allow  play  for  expansion 
and  contraction.  The  conductor  should  be 
placed  in  such  a  position  as  to  be  least  liable 
to  corrosion  from  the  gases,  and  also,  if  pos- 
sible, where  the  extremes  of  temperature 
are  at  a  minimum.  An  allowance  in  the 
length  of  the  conductor  has^to  be  made  for 
contraction  and  expansion — 1  in.  in  40  ft.  is 
sufficient.  Slight  bends  in  the  tape,  if  not 
too  abrupt,  answer  this  purpose  very  well. 


The  bends  necessary  for  passing  ovei"  and 
through  cornices  and  mouldings  should  be 
eased,  inasmuch  as  lightning  is  apt  to  take 
a  direct  course,  jumping  over  sharp  turns  in 
a  conductor;  in  other  words,  the  latter 
should  be  as  straight  as  possible.  The  tape 
should  not  be  bent  at  a  greater  angle  than 
'M)  deg.  at  any  point  of  its  length.  As  cop- 
per is  a  valuable  metal,  and  offers  a  tempta- 
tion to  thieves,  the  tape  should  be  carried  in 
wrought-iron  gas  tubing  for  the  10  ft.  or 
15  ft.  above  the  ground  surface  and  for 
some  few  feet  below  it.  It  is  considered  best 
to  connect  the  conductor  electrically — i.e., 
metallically — to  all  metal  in  the  chimney, 
such  as  strapping  and  metal  caps.  Corf- 
ductors  are  sometimes  duplicated,  which  is 
a  good  metliod,  as  it  facilitates  testing  for 
electrical  conductivity,  etc. 

Earth  Terminal. — This  portion  of  a  con- 
ductor is  of  equal  importance  to  the  I'cst, 
and  expense  should  not  be  spared  to  obtain 
a  very  good  "  earth."  The  best  "  earth  " 
is  water,  and  when  a  deep  well  or  other 
large  body  of  water  is  close  at  hand,  the 
conductor  should  be  carried  down  into  it. 
The  Lightning  Rod  Conference  advised 
soldermg  the  end  of  the  conductor  to  a  plate 
of  inetal  (copper  to  copper  and  iron  to  iron, 
to  avoid  voltaic  action)  at  least  3  ft.  square 
and  ^  in.  in  thickness,  buried  as  deeply  as 
possible  in  a  damp  spot.  A  good  earth  may 
also  be  made  by  coiling  the  end  of  the  tape 
or  rod  in  a  few  tons  of  coke  or  ashes  de- 
posited in  a  soil  which  is  always  damp. 
The  addition  of  a  bag  or  two  of  salt  is 
recommended,  or  rain  Avater  may  be  led 
tliere  from  roofs  by  stoneware  pipes.  Under 
all  circumstances  there  should  be  a  good, 
deep,  damp  "  earth,"  and  this  can  usually 
be  obtained  by  boring,  where  other  methods 
are  not  available.  It  is  still  better  practice 
to  have  a  duplicate  "earth,"  bifurcating  the 
conductor  underground,  and  carrying  each 
branch  to  a  separate  metal  plate  ;  the  latter 
being  surrounded,  as  before  stated,  with 
coke  or  ashes,  which  are  good  conductors  of 
electricity.  When  there  are  gas  or  water 
mains  in  the  immediate  neighborhood,  the 
conductor  should  be  connected  to  them  me- 
tallically for  their  own  protection ;  other- 
wise the  lightning  may  jump  across  to  them 
and  injure  them.  Such  mains,  however, 
must  not  be  relied  upon  as  terminals,  be- 
cause they  are  often  in  dry  weather  badly 
earthed.  When  the  mains  pass  under  or 
have  branches  entering  the  building,  it  is 
best  not  to  connect  the  conductor  to  them, 
but  rather  to  place  it  as  far  as  possible  from 
their  neighborhood. 

The  painting  of  a  copper  conductor  is 
optional,  but  an  iron  one  is  usually  both  gal- 
vanized and  painted. 

Inasmuch  as  an  ordinary  chimney  shaft  is 
seldom  built  alone,  but  usually  stands  close 
to  an  engine-house  oi*  factory,  it  is  not  out 
of  place  to  add  a  few  words  as  to  how  these 
buildings  may  be  protected .  Terminal  points 
are  generally  erected  at  the  ends  of  all 
ridges,  and  they  can  sometimes  be  made  a 
slight  feature  in  the  architectural  design. 
The  conductor  should  run  along  the  ridges, 
and  may  be  provided  with  short  terminal 
points  at  intervals.  It  should  be  carried 
down  all  hips  and  corners  of  the  structure 
to  "earth,"  so  as  to  cage  the  latter  in,  as 
far  as  possible,  with  metal.  The  different 
branches  of  the  tape  or  rod  should  be  taken 
to  a  good  deep  "  earth,"  and  by  preference 
to  earth  at  several  points,  care  being  taken 
— as  before  stated — to  have  soldered  joints 
and  to  avoid  galvanic  action,  etc.  Rain 
water  spouts,  vanes,  finials,  etc.,  and  all 
outside  metal  should  be  in  perfect  metallic 
connection  with  the  lightning  conductor,  and, 
generally,  with  one  another;  bxit  it  should 
be  kept  well  away  from  soft  metal  and  small 
bore  pipes  and  from  internal  gas  pipes  of 
every  kind.  Some  judgment  is  required  in 
this  matter  as  in  that  of  connecting  to  water 
and  gas  mains.  A  cheap  method  of  protect- 
ing a  building,  and  one  which  is  recom- 
mended on  high  authority,  is  that  of  using 
ordinary  stout^ galvanized'  telegraph  Avire  for 
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the  conductor,  carrying-  it  up  all  corners, 
along-  all  r-idg-es,  hips,  and  caves,  and  up 
chinine.ys,  taking  it  down  to  "  cartii  "  in  sev- 
eral places,  and  at  each  place  burying-  a  h)ad 
of  coke  or  cinders.  It  stands  to  reason  tliat, 
whatever  style  of  conductor  be  adopted,  the 
g-enei-al  cour-se  of  the  path  olVered  to  the 
possible  flash  of  lightning-,  fi-oin  sk^'  end  to 
earth,  should  be  as  direct  and  as  vertical  as 
possible.  For  instance,  right  angled 
chang-es  of  direction  in  the  conductor  fr-om 
the  vertical  to  the  horizontal  and  back  to 
the  vertical,  in  order  to  avoid  a  I'oof  or  to 
lead  it  from  one  face  of  the  building-  to  an- 
other— as  is  occasionally  to  be  seen  in  the 
case  of  lig-htning'  rods  attached  to  modern 
structures — should  be  avoided.  The  coui-se 
chosen  should  be  one  more  or  less  diagonally 
downwards — i.e.,  one  making-  a  corisiderable 
angle  with  the  hoi-izontal. 

Finally,  when  the  lightning-  conductor  is 
in  place  it  has  to  be  electrically  tested,  an 
operation  which  is  best  entrusted  to  an  ex- 
pert. This  testing-  has  to  be  repeated  from 
time  to  time  in  order  to  ensure  the  conductor 
being-  in  woi-king-  order;  and  to  make  pro- 
vision for  this  a  wire  is  sometimes,  in  the 
first  instance,  metallically  connected  to  the 
upper  end  of  the  conductor  and  brought 
down  to  the  base,  being-  attached  to  vhe 
structure  in  the  same  manner  and  with  the 
same  cai'e  as  the  conductor  itself.  If  this 
practice  were  universally  foiloweil,  the  [)eri- 
odical  testing  of  conductors  would  not  so 
much  neglected  as  it  undoubtedly  is. — In- 
dustries. 

MANAGEMENT   OF  *HIGH-PRESSURE 
MARINE  BOILERS.— No.  2. 

As  there  appears  to  be  some  diversity  of 
opinion  as  to  the  amount  of  boiler  scale  which 
may  be  allowed  upon  the  heating  surfaces, 
let  us  look  at  this  question  from  three  pomts. 

(1)  Present  safety' ;  (2)  EHiciency  of  the 
surfaces  for  the  transmission  of  heat,  and  (3) 
Preservation  of  the  internal  parts  from  cor- 
rosion or  pitting. 

Taking-  the  first  point,  experience  shows 
that  while  scale  upon  such  parts  of  the  boiler 
as  the  outer  shell  and  stays  is  immaterial, 
its  presence  on  such  parts  as  furnace  crowns, 
back-tube  plates,  and  combustion  chamber 
plating-,  where  the  heat  is  most  intense,  is 
dang-erous,  and  a  very  thin  deposit  here  is 
sufTicient  to  produce  collapse,  or  cracked  or 
bulged  plates.  Further,  on  all  the  riveted 
joints  exposed  to  the  action  of  the  flame,  un- 
less kept  very  clean,  the  resistance  to  the 
transmission  of  heat,  opposed  by  the  extra 
thickness  of  plate,  causes  the  part  nearest 
the  fire  to  become  overheated  and  crack  at 
the  rivet  holes,  and  leaky  seams  ai^e  the 
consequence,  which  may  soon  become  a 
source  of  actual  dang-er  to  the  boiler. 

With  regard  to  the  second  and  third  points, 
it  is  unnecessary'  to  remark  that  the  cleaner 
the  heating-  surfaces  are  maintained,  the 
more  efficient  they  w^ill  be  in  transmitting- 
heat,  and  consequently,  the  more  economical 
in  fuel  will  the  boiler  be;  but  on  the  other 
hand,  a  thin  scale  has  been  found  the  best 
protection  against  corrosion.  If  a  very  thin 
coating  of  scale  can  be  got  to  properly-  adhere 
to  the  plate,  complete  protection  is  obtained, 
and  this  is  not  bettered  in  any  way  by  put- 
ting- on  a  thicker  coating,  nor  is  the  adher- 
ence of  a  thick  scale  any  g-reater  than  that 
of  a  thin  one.  Therefore  a  scale  .^.f  of  an 
inch  is  quite  as  g-ood  for  protection  and  not 
nearly^  so  bad  for  resisting-  heat  as  one  of  ^^  of 
an  inch,  while  no  scale  at  all  is  required  upon 
parts  which  show  no  tendency  to  corrode. 

A  g'reen  deposit  is  sometimes  found  in 
patches  on  tlie  bottom  of  furnaces  and  on  the 
shells  of  boilers  below  the  fire-bar  level;  this 
consists  principally  of  some  salt  or  copper, 
probably'  carbonate  of  copper  ;  the  presence 
of  copper  being  shown  by  the  g-reen  tint  a 
portion  of  the  deposit  would  give  to  the  blue 
flame  of  a  spirit-lamp. 

This  copper  could  have  been  introduced 
into  the  boiler  with  the  feed  water,  and  has 
come,  no  double,  from  the  condenser  tubes  or 
feed  pipes  being-  acted  upon  by  the  acid  pro- 


duced by  the  partial  decomposition  of  the 
cylindei- oil  used.  J^jy  adding  a  small  quan- 
tity of  cop|)er  salt  in  solution  to  water  con- 
taining any  alkaline;  carb(jna1,e,  such  as  soda 
or  carbonate  of  lime  (small  (|uantities  of 
which  are  always  present  in  sea  wat<M-),  tlie 
.salt  would  be  decomposed  and  carbonate  of 
c()[)per  produced,  and  this  being-  insolutde 
will  be  deposit(,'d  on  the  surface  of  the  plate 
in  a  similar  manner  to  ordinary  scale. 

In  cylindrical  boilers,  in  which  the  feed 
water  is  delivered  low  down,  the  cold  feed, 
being-  heavier  than  the  hot  water  in  tlie  Vjoilcr, 
sinks  to  the  bottom,  and  h(Mice  the  pai-ts  of 
the  boiler  at  the  level  of  the  linvbars  ai-e 
nearly  always  coldiM-  than  the  boiling  point 
of  the  water,  and  if  the  propoi-tion  of  copper 
salt  is  small  as  compared  with  the  carlx)!)- 
ates  in  the  water,  and  the  amount  of  coijper 
must  always  be  very  small, it  will  very  likel.y 
be  all  decomposed  almost  as  soon  as  it  en- 
tei-s  the  boiler,  and  this  will  account  for  the 
de|)Osit  being-  found  in  the  lower  part  of  the 
boiler. 

A  word  or  two  in  conclusion  on  corrosion. 
Many  theories  have  been  advanced  to  ac- 
count for  the  presence  of  this  active  and 
troublesome  enemy,  but  I  think  one  that  will 
command  the  respect  of  practical  marine  (m- 
gineers  is  that  of  the  presence  of  moist  air  in 
the  boiler,  and  the  fact  of  feed-heaters  being- 
more  generally  adopted  now  speaks  sti-ongly 
to  the  general  acceptance  of  this  theor.y. 

All  water  absorbs  air  at  or-dinary  temper- 
ature, but  expels  it  when  heated,  therefore 
by  heating-  the  feed  to  boiling-  point  befor  e 
pumping-  it  into  the  boiler  we  g-et  rid  of 
nearly  the  whole  of  the  air  it  held  in  solu- 
tion. Feed-heaters,  therefore,  tend  to  pre- 
vent corrosion  in  a  boiler  and  to  diminish  the 
quantity  of  zinc  required  to  preserve  the 
boiler. 

The  presence  of  air  in  the  water  and  steam 
in  the  boiler  is  detrimental  another  wa.y. 
Air  is  a  bad  conductor  and  an  absorbent  of 
heat ;  and  its  mixture  with  water  prevents 
a  very  rapid  heating-  of  the  water.  Means 
are  provided  in  heaters  to  alloAv  this  liber- 
ated air  to  escape,  and  so  add  to  the  efiici- 
ency  of  the  steam  producer. — Engineers^ 
Gazette. 


THE  INSTABILITY  OF  SOLIDS. 

It  has  often  been  observed  that  the  form 
of  castings  is  altered  by  changes  in  tempera- 
ture. This  is  seen  in  the  varying  and 
warped  shapes  of  malleable  casting-s  after 
being  annealed.  Another  instance  of  this 
kind,  where  the  range  of  temperature  to 
which  the  metal  is  exposed  is  not  so  g-reat, 
is  that  of  double  disk  throttle-valves  used  on 
locomotives.  No  matter  how  carefully  these 
are  g-round,  and  how  tight  the.v  are  made 
when  the  engine  is  new,  they  nearly  always 
leak  after  being-  exposed  to  steam  for  a  few 
hours  or  days.  If  they  are  then  reground 
they  will  remain  tig-ht.  The  same  experi- 
ence often  occurs  with  tubes.  They  may  be 
calked  so  as  to  be  perfectly  tight  when  the 
locomotive  leaves  the  shop,  but  will  leak 
after  being-  in  service  a  short  time.  If  the.v 
are  then  recalked  the.v  will  usually  remain 
tight.  The  reason  of  this  apparently  is  in 
the  lirst  case  that  the  metal  in  cooling,  after 
being-  cast,  is  in  a  state  of  internal  strain. 
On  being-  heated  to  a  temperature  considera- 
bly less  than  the  melting--point,  this  strain  is 
relaxed  and  a  chang-e  of  form  I'esults.  By 
repeatedly  heating  and  cooling-,  and  thus  re- 
laxing these  strains,  this  internal  sti'ain  as- 
sumes a  condition  of  equilibrium  ;  and  the 
form  of  the  casting-  will  then  not  be  aifecled 
by  further  changes  of  temperature. 

There  are  many  illustrations  in  common 
experience  of  this  action,  as  in  the  case  of 
cast-iron  car-wheels,  which  must  always  be 
annealed,  because  if  they  are  not  they  are 
liable  to  break  in  service.  A  curious  instance 
of  this  occui-red  in  the  experience  of  the  wri- 
ter, lie  had  in  his  possession  a  ^-in.  hard- 
ened steel  cylindrical  g-auge  which  litted  per- 
fectly into  a  ring-  of  the  usual  form  made  for 
such  gauges.  This  was  kept  in  a  morocco 
case  lined  with  silk  and  plush,  and  kept  in 


the  editorial  desk  where  no  one  had  access 
to  it  l>ut  the  writer.  It  was  never  used,  ex- 
cepting- to  exhibit  it  as  a  curiosity,  and  was 
not  used  in  that  way  more  than  perhaps  half 
a  dozen  times  in  all.  After  resting  quietly 
in  Uie  desk, for  somewhat  less  than  a  year,  it 
was  found  tiiat  tlie  plug  or  ring,  or  both, 
had  in  some  way  changed  theii- dimensions 
so  that  the  one  would  shake  .sensil>ly  inside 
of  the  other.  Theie  is  no  doubt  tiiat  they 
fitt<!d  each  other  at  the  beginning  of  tlie  pe- 
liod  named,  as  near  perfectly  as  could  be 
ascertained  by  tlie  st.'nse  of  feeling,  and  it  is 
e(|ually  certain  that  they  did  not  fit  each 
other  at  the  end  of  the  time  refi-rred  to. 
Theie  is  no  prol)ai)ility  that  they  were  han- 
dled during  tliat  lime  by  anyone  but  the  wri- 
tei-,  or  liy  some  one  in  his  presence,  or  that 
th(!y  wei  e  t ampei-ed  with  by  any  ot  \\i-v  person. 
Now  what  is  the  explanation  Tln-re  can  be 
no  doubt  that  metal  exposed  \\>  hig-h  and 
tluMi  to  low  temperature  changes  l^oth  its 
for  m  and  dimensions,  as  in  tlie  case  ^>i  loco- 
motive tires,  which  will  besomewhat  smaller 
after  being  heated  "cherry-red  "  and  cooled. 
There  is  every  rea.son  to  believe  that  much 
lowei-  ranges  of  temperature  will  alter  the 
form  and  dimensions  of  metal,  which  dianges 
can  be  recognized  only  if  we  have  sufficiently 
delicate  means  of  measuring  them,  as  we 
have  in  the  case  of  a  cylindrical  gauge  and 
its  l  ing.  In  other  words,  the  ordinary  at- 
mospheric changes  of  tem|)erature  affected 
the  form  of  the  ring  or  the  duuensions  of  the 
plug,  but  to  so  small  an  extent  that  it  could 
not  be  delected  by  any  ordinary  means  of 
measurement.  The  great  accuracy  with 
which  they  were  made  to  fit  each  other  gave 
the  means  of  discerning  the  change. —  TIih 
Railroad  and  Enfjineering  Journal. 


Mr.  F.  S.  Pecke,  a  civil  engineer,of  Water- 
town,  N.  Y.,  latel.v  accomplished  in  a  verj' 
simple  and  expeditious  way  w  hat  is  usually 
a  dilTicult  and  expensive  opei-ation — the  lay- 
ing of  a  long  line  of  pipe  in  deep  water.  He 
had  occasion  to  lay  nearly  a  thousand  feet  of 
suction  pipe  at  Rouse's  Point.  1"he  water 
was  needed  for  manufacturing  purposes, 
and, as  it  was  found  that  near  the  shore  it  was 
more  or  less  oily  and  impure,  it  was  necessary 
to  have  the  inlet  a  considerable  di.stance  out 
into  the  lake.  He  purchased  a  steel  pipe  of 
8  inches  diameter,  manufacluied  by  the 
Spiral  Weld  Tube  Company,  at  East 
Orange,  N.  J.,  and  used  for  couplings,  cast- 
iron  flanges,  weighing,  with  bolts  and  gas- 
kets, about  05  pounds  to  the  pair.  Plugging 
the  end  of  the  first  length,  he  pushed  it  out 
on  the  surface  of  Lake  Champlain  and  con- 
nected the  second  length,  pushing  this  out 
in  turn,  until  the  whole  line  was  coupled.  It 
then  presented  the  unusual  spectacle  of  a 
line  of  8  inch  pipe  nearly  a  thousand  feet 
long,  floating-  with  a  displacement  of  only 
inclies  of  its  diameter.  When  the  requisite 
length  had  been  connected,  the  line  was  tow- 
ed to  position,  the  plug  at  the  end  removed, 
and  the  pipe  sank  easil.v  in  IGi  feet  of  water, 
without  breaking  a  joint  or  receiving  an  in- 
jury. No  buoys  or  floats  were  used  in  the 
operation,  and  no  apparatus  of  any  kind. 
The  pipe  is  now  in  use  as  the  suction  of  a 
steam  pump  and  gives  perfect  satisfaction. 
Work  of  this  kind  usually  involves  the  u.se 
of  expensive  and  troublesome  flexible  joints, 
and  Mr.  Pecke's  ingenious  expedient  is 
worthy  of  record. 

This  is  all  right  if  the  bottom  is  level. 


The  Indianapolis  Journal  says  that  "  there 
is  an  unusual  exodus  of  men,  in  all  depart- 
ments from  the  railroad  service  at  the  present 
time.  The  reason  assigned  is  the  uncertainty 
of  positions  in  the  railroad  service.  In  most 
cases  the  men  going  into  other  business  are 
among  the  best  in  the  employ  of  the  roads. 
Such  men  watch  for  a  business  opening,  and, 
when  it  is  ofleied,  lake  it  without  much  par- 
leying. 

The  hand  that  rocks  the  cradle  moves 
the  world,  says  the  poet,  and  it  certainly 
seems  so  at  times,  from  the  noise  evoked. 
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TEADE  NOTES. 

'  In  St.  Louis  it  is  claimed  that  the  replacing  of 
iiorse  cars  by  electrically-propelled  cars  results  in  a 
liaving  of  at  least  40  per  cent. 

*  *• 
* 

'  Ray  Gaul,  late  assistant  United  States  boiler  in- 
;ipector,  has  been  appointed  superintending  engineer 
pf  the  Union  Ferry  Company,  of  this  port. 

I  *  * 

|; 

I  The  Anglo-American  Gas  Lighting  Company  has 
')een  organized  to  light  both  hemispheres.  Eastern 
iind  Western,  with  a  capital  of  .$50,000,000. 

*  # 

* 

Flash  signals,  by  means  of  the  heliograph  (mirror), 

>reused  for  communicating  between  stations  in  New 

ilexico  and  Arizona  seventy-five  miles  apart. 

''  *  * 

'  * 

George  Peterson,  chief  engineer  of  the  steamer 
Syracuse '  and  a  well-known  North  River  man,  died 
\f  pneumonia  at  his  home  in  Albany  recently. 
\  *  *  * 

An  immense  hydraulic  riveter — the  largest  ever 
uade — has  just  been  built  in  London,  for  a  compaiij' 
n  Holland,  to  be  enii)loyed  on  marine  boilers.  The 
iveter  has  a  gap  12  feet  deep,  exerts  a  power  of  200 
ons,  and  is  capable  of  closing  rivets  up  to  SJ^  inches 
n  diameter. 

*  * 

* 

The  conditions  of  the  supplementary  horse-power 
rial  of  tlie  dynamite  cruiser  'Vesuvius'  have  finally 
)een  determined  upon,  and  the  trial  will  take  place 
,n  about  two  weeks.  The  vessel  will  be  run  five 
:nots  over  a  straight  course,  and  will  be  required  to 
yverage  3,200  h.p.  for  the  run. 
r  *  « 

,  * 

i  The  Pond  Tool  and  Machine  Company,  of  Plain- 
aeld,  N.  J.,  has  been  awarded  a  Government  con- 
jract  to  build  ten  lathes,  which  are  to  be  used  in 
making  the  monster  guns  near  Troy.  Each  lathe 
,vill  cost  f2.T,000,  and  three  years'  time  will  be  re- 
quired to  complete  the  contract. 

*  * 

!  * 

'  Captain  George  P.  McKay,  Secretary  of  the 

/essel  Owners'  Association,  Cleveland,  O.,  has  in 

ills  possession  a  letter  containing  the  pilot  papers  of 

John  N.  Stewart  and  the  enginaer  papers  of  Allan 

pulley.    Their  addresses  are  unknown,  and  their 

papers  will  be  returned  to  them  on  application. 

J  »  * 

J  * 

J  James  R.  Sheffield,  of  tlie  New  York  and  North- 
:rn  Railway  Company,  has  contracted  with  the  New- 
Sort  News  Shipbuilding  Company,  for  a  ninety  foot 
jteel  propeller  to  be  fitted  with  Horace  See's  quadru- 
ftle-expansion  engine,  which  will  be  the  first  of  this 
Und  ever  built  in  the  United  States. — Marine  Jour- 
lal. 

*  * 

The  Strong  Locoinotive  Company  has  completed 
iirrangements  for  the  erection  of  very  extensive 
;ocomotive  building  works  near  Cincinnati,  and  ex- 
;)ects  in  the  Course  of  a  year  to  have  in  operation 
(lodel  shops,  supplied  with  the  latest  machinery  and 
cols,  building  not  only  locomotives  of  the  "Strong" 
ariety,  but  those  of  the  ordinary  construction. 

*  * 
* 

„  In  the  new  hotel  at  Tampa,  Fla. ,  the  electric 
ightsin  the  sleeping  apartments  will  be  so  arranged 

•  hat  they  may  be  made  to  burn  with  any  degree  of 
)rilliancy  by  turning  on  or  off  in  the  same  way  as  a 
;as  jet  or  kerosene  lamp  is  regulated.  This  will 
ivercome  the  greatest  objection  to  electric  lights  in 
)edrooms,  which  by  all  former  appliances  give  their 
ull  capacity  when  used. 

*  * 

I  * 

A  company  has  been  formed  in  Hartford  to  build 
I  dam  across  tlie  Farmington  River  at  Tariff ville, 
)ut  in  dynamos,  etc.,  and  generate  electricity  which 
s  to  be  conveyed  by  large  copper  rods,  strung  above 
ground  to  Hartford,  eleven  miles  away.  About 
"S.OOO  h.p  will  be  turned  into  electrical  energy.  The 
3artford  Electric  Light  Company  has  agreed  to  use 
I  portion  of  this  energy,  enough,  in  fact,  to  supply 
ts  |)utrons  and  light  the  streets.  The  surplus  power 
\illi)e  used  for  electric  motors  in  factories  and 
ilsewhere. 


Partial  collapsing  of  the  furnaces,  of  wiiich  there 
Were  six,  of  the  Brown  pattern.  Six  new  furnaces 
if  Cox's  corrugated  pattern,  specially  manufactured 
(y  the  Continental  Iron  Works,  Brooklyn,  N.  Y., 
vere  put  in,  and  the  vessel  commenced  running 
hgain  on  the  14th  of  October. 

*  * 

Sir  Joseph  Whitworth  &  Co.  propose  an  im- 
lortant  departure  from  present  practice  in  marine 
.nd  other  boilers.  At  the  Manchester  Exhibition 
he  above  firm  exhibited  a  weldless  boiler  ring,  18 
eet  diameter  by  6  feet  long,  which  attracted  consid- 
irable  attention;  and  it  is  their  intention  to  lay 
[own  plant  for  the  construction  of  boilers  built  up 
if  weldless  rings,  for  which  it  is  claimed  that  while 
hey  reduce  the  weight  of  the  boiler  by  30  per  cent., 
t  is  kept  up  to  its  full  strength. 
11  The  suggestion  is  not  by  any  means  new  and  has 
fteen  done  already,  but  on  a  small  scale  only, 

1 


A  company  has  been  formed  with  a  large  capital 
to  establish  a  plant  in  New  Bedford,  Mass.,  for  build- 
ing iron  and  steel  sailing  and  steam  ships.  The  pro- 
posed vessels  are  to  be  of  large  carrying  capacity, 
fitted  with  all  the  modern  improvemejits.  They 
will  be  specially  adapted  to  carry  American  products 
to  all  parts  of  the  world  at  a  low  rate  of  freight. 
This  company  is  ready  to  begin  operations  as  soon 
as  the  Farquhar  subsidy  bill  for  American  ships  be- 
comes a  law. 

We  very  much  fear  that  none  of  the  ])resent  gen- 
eration will  live  to  see  this  shij)yard,  under  the  cir- 
cumstances. 

*  » 

* 

J.  C.  Sterling,  of  the  Illinois  Steel  Company,  em- 
ploying al)out  2,000  men,  addressed  the  erai)loyes, 
recently,  submittitig  this  proposition  to  them  :  The 
company  will  give  each  man  who  stays  one  year  1 
per  cent,  of  his  wages,  and  so  on  up  to  five  years, 
when  f)  per  cent,  of  his  wages  will  be  added  to  his 
pay,  thus,  at  the  end  of  five  years,  the  company  will 
be  giving  these  employes  $00,000  a  year.  Men  en- 
tering the  company's  employ  July  1,  1889,  are  en- 
titled to  the  benefit.  The  men  received  the  proposi- 
tion with  unbounded  joy.  This  will  settle  all  like- 
lihood of  strikes  or  quitting  of  work  without  giving 
notice. 

*  * 
* 

Storage  batteries  are  coming  into  vogue  for  use 
in  conjunction  with  incandescent  lighting  plants. 
Several  central  stations,  after  two  years'  experience 
of  the  combination,  speak  of  it  in  terms  of  unquali- 
fied praise.  An  expert  says:  "I  have  learned  to  look 
upon  the  storage  batterj^  as  an  able  lieutenant  to 
the  incandescent  dynamo,  and  to  put  in  a  good  word 
for  it  wherever  I  go.  I  find  that  although  a  good 
many  people  do  not  care  to  introduce  the  storage 
system  all  at  once,  they  quickly  see  the  advantage 
of  having  the  current  on  tap  at  all  hours  and  yet 
only  run  their  steam  plant  in  the  evening.  The  use 
of  secondary  batteries  for  lighting  purposes  may 
eventually  develop  to  an  extent  we  have  now  no 
conception  oL" 

*  * 
* 

Edison  has  not  only  invented  aphonogi'aphicdoll, 
which  produces  a  great  many  wonderful  speeches 
and  songs,  but  he  suggests,  and  through  assistants, 
is  already  working  upon  phonographic  canarj'-birds 
which  are  expected  to  render  the  sweetest  notes  of 
that  favorite  little  singer;  artificial  parrots  which 
can  be  made  to  sing,  whistle,  talk  and  do  more  than 
any  actual  parrot  ever  could.  Dogs,  horses,  cats, 
geese,  ducks  and  chickens  will  produce  every  sound 
which  can  be  produced  by  tiie  real  live  ones.  The 
phonograph  will  soon  be  able  to  do  a  vast  deal  of 
work  which  now  taxes  the  human  throats  and  lungs, 
and  really  seems  to  be  but  in  the  infancy  of  a  career 
of  usefulness  and  wonder. 

If  Edison  makes  anything  that  whistles,  a  tortured 
people  will  rise  up  and  suppress  him. 

*  * 

* 

Bennett  C.  Wilson,  wliose  suit  against  John  W. 
Keely  two  years  ago  led  to  the  latter's  imprison- 
ment, but  resulted  to  no  advantage  to  Mr.  Wilson, 
claims  that  all  of  Keely's  discovei'ies  belong  to  him 
under  an  old  assignment,  and  he  proposes  to  sell  the 
secret  of  the  wonderful  motor  to  whoever  will  offer 
him  the  highest  price  for  it,  but  he  does  not  guaran- 
tee that  it  will  accomj^lish  all  that  has  been  claimed 
for  it.  "I  want  to  give  the  secretto  the  world, because 
I  believe  that  Keely  will  never  be  able  to  advance 
any  further  with  it,"  Wilson  said.  "  He  is  no  fur- 
ther along  now  than  he  was  twenty  years  ago.  I 
believe  that  he  honestly  desires  to  produce  a  com- 
mercial engine,  but  he  is  unable  to  do  so,  and  the 
secret  ought  now  to  be  given  to  the  world,  so  that 
scientific  men  may  endeavor  to  perfect  the  discov- 
ery." 

Bosh  ! 

* 

Business  is  booming  in  the  steam  launch  line. 
Down  at  the  foot  of  Fifty  sixth  Street,  Brooklyn, 
Builder  Ofeldt,  the  inventor  of  the  Ofeldt  launch, 
has  six  nearly  ready,  and  orders  for  many  more. 
One  for  the  Crescent  Athletic  Club,  40  feet  long  and 
8  feet  beam,  will  be  launched  in  a  few  days.  She  is 
called  the  ^Crescent,'  and  she  will  run  between  Bay 
Ridge  and  the  clubhouse.  A  3.5-foot  launch  for  the 
London  Pacific  Oil  Company  of  Peru  is  almost  com- 
pleted. She  is  16  h.p.  A  40-foot  launch  for  Dr. 
McCort  is  also  under  way.  She  has  8  feet  beam,  and 
a  fine  cabin.  She  is  16  h.p.  and  is  to  be  used  as  a 
tovvboat.  One  for  Robert  Goelet  is  20  h.p.  with  a 
handsome  cabin.  She  is  40  feet  over  all  and  8  feet 
beam.  A  35-foot,  16  h.p.,  cabin  boat  for  Lake 
Hopatcong  is  almost  completed  for  Albert" Tilt. 
 •  •  

An  advertising-  canvasser  went  into  an 
old-established  house  and  asked  for  an  order. 
The  principal  told  him  they  did  not  adver- 
tise; tliey  were  so  well  known  they  did  not 
need  it.    Ever3'body  knew  them. 

"Will  you  be  good  enough  to  tell  me  the 
name  of  the  candidate  for  Vice-President  of 
the  United  States  eight  years  ago,"  said  the 
agent.  The  merchant  said  he  did  not  recall 
it  at  the  time.  "Do  3'ou  know  of  anyone 
who  was  better  advertised  all  over  llie 
country'?"  said  the  agent.  The  merchant 
reflected  and  seemed  to  get  an  idea  into  his 
head. 


Did  you  ever  go  back  to  the  shop  where 
you  served  your  time  after  an  ab.sence  of 
thirty  years  or  so  ?  If  you  have  not,  do  not 
go,  for  you  will  be  a  stranger  in  the  gates. 
You  will  not  see  a  face  that  you  know.  An- 
other man  is  running  the  lathe  you  ran,  an- 
other man  is  at  your  vice.  He  is  younger 
than  you  are,  and  he  does  not  know  you. 
No  one  knows  you,  and  no  hands  are 
stretched  out,  no  cheerful  greetings  salute 
3'ou.  Your  day  and  your  generation  have 
passed  avva}-,  and  you  are  no  longer  needed 
in  that  shop.  You  are  as  virtually  dead  to 
it  as  if  you  had  long  since  mouldered  into 
dust. 

 •  ♦  •  

Of  a  new  compound  locomotive  I'ecentlj^ 
built,  a  contemporary  says: 

"The  economy  in  actual  practice,  while  not  ex- 
actly actual,  BO  far,  has  been  to  apparent  that  in  the 
tests  which  are  to  be  undertaken,  the  company  ex- 
pects a  saving  of  at  least  25  per  cent." 

We  do  not  know  what  this  means.  A 
locomotive  that  has  no  actual  economy-,  but 
of  which  25  per  cent,  is  expected,  .seems  to 
be  a  very  curious  one  to  us. 

The  '  Normannia '  is  the  latest  steamer 
constructed  for  the  Atlantic  passenger  traf- 
fic. She  is  a  twin  screw  ship,  8, .500  tons  bur- 
then, and  has  engines  of  the  triple-expansion 
type,  cylinders  40  inches,  67  inches  and  106 
inches  in  diameter  respectively,  with  a  stroke 
of  5  feet  6  inches.  On  the  measured  mile 
she  made  31  knots. 

The  '  Gushing,^  U.  S.  N.,  torpedo  boat, 
recently  made  19|  knots  for  six  hours  be- 
tween this  city  and  Newport,  against  wind 
and  sea. 

The  Manual  of  Screw  Cutting  is  out  of 
print ;  do  not  send  for  it. 

CLUB  RATeT'fOR  1890. 

In  former  years  we  have  made  large  re- 
ductions for  clubs,  varying  in  amount  with 
the  numbers  sent.  These  rates  have  been 
lower  than  we  can  longer  afford,  and  we 
feel  that  we  cannot  continue  them  longer. 
We  hope  our  friends  will  feel  that  they 
get  $2  worth  of  value  in  each  issue,  at  least- 
that  annuall}',  and  continue  their  favors  for 
1890,  We  have  therefore  to  announce  that 
our  rates  for  1890  are: 

Two  names,  one  of  them  new.  .$1.80  each. 

Five  names  1.70  each. 

Ten  names  1.50  each. 

This  is  the  lowest  rate  we  can  make  for  The 
Engineer  for  any  number  of  names.  We  add 
also  that  all  names  comprising  a  club  must 
be  handed  in  at  one  time;  we  cannot  extend 
the  privilege  of  joining  a  club  at  anj'  time 
during  the  year  to  one  or  two  persons. 

Those  who  are  wilUng  to  aid  our  enterprise 
to  the  extent  of  soliciting  their  friends  to 
come  in,  can  write  the  names  on  a  separate 
sheet  and  send  them  with  the  money.  Send 
an  express  company's  receipt  or  postal  notes 
in  preference  to  postal  orders.  Be  pailicular 
and  have  all  names  and  addresses  correct. 

RATES  AT  WHICh'wE  FURNISH  OTHER 
PAPERS  WITH  THE  ENGINEER. 

Subjoined  will  be  found  our  clubbing  rates 
with  other  papers,  the  proprietors  of  which 
make  a  reduction  in  their  rates  in  connection 
with  us. 

All  complaints  of  irregularity'  in  receiving 
other  papers  should  be  made  directlj-  to  the 
publishers  of  them,  not  to  us. 

Publication  With 

Price  per  year.  The  Engineer. 

Railroad  Gazette  |4.20  |5.40 

Scientific  American                3.00  4.50 

American  MiUer                      1.00  2.75 

Manufacturer  and  Builder. ..  1.50  3.00 

American  Machinist                2.50  4.20 

London  Engineer  10.00  11.00 

Engineers'Gazette,  London  1.50  3.50 

National  Car  Builder               1.00  2.75 

Cotton,  Wool  and  Iron            3.00  4.25 

These  rates  are  for  new  subscribers  to  the 
journals  named,  and  those  who  send-  money 
thi'ough  us  will  please  state  whether  their 
subscriptions  are  new  or  a  renewal. 

Any  periodicals  not  on  this  list  will  be  fur- 
nished at  a  discount  from  regular  rates. 

John  B.  Jacesok,  Printer,  4S  Centre  St.,  New  York, 


TtiE  ENriTNEETi. 


BOOKS   AOVERXISED    IN   THESE   PAGES   SOLD    BY    US.  ^ 


Hinfs  foP 
5(Bain  Yachtsmen," 

A  pamphlet  of  about  forty  pa^;cs,  full  of  iiifornia- 
tion  for  owners  and  eiit,'irieors,  by 

E.  E.  ROBERTS, 

author  of  Useful  Hints  on  Steam,"  and  inventor 
of  the 

EGBERTS  SAFETY  WATER-TUBE  BOILER. 

SENT  FREK  ON  RECEIPT  OF  TWO-CENT  STAMP. 

Address 

E.  E.  ROBKICTS, 

Telephone  Big.,  18  Cottlandt  St.,  New  York. 


OCEAN     MARINE  ENGINEERS' 
BENEFICIAL  ASSOCIATION, 
No.  69,  N.  Y. 
HAT^L,,  189  BOWK  It  Y, 
meets   every   WediieKday    Eveiiiii(!;  at 
Vlttitin;;'  KrotlierN  with  Creden- 
tiaiN  cordially  invited. 
GEO.  UHLER,  Sec'y.  J.  GEO.  HERMES,  Prest. 


KATZENSTElN'r 

Self-Acting  Metal  Packing, 

For  Piston  Rods,  Valr* 

Stems,  etc. 
Of  every  description. 
For  Steam  Engines,  L^. 
;acomotives,  Pumps,  &c. 
ama  Adopted  and  in  tiBO 
by  the  principal  Iron 
Works  and  Steamship 
Companies  within  th« 
last  10  years  in  this  and 
Foreign  Countries.  For 
fnll  particulars  and  re- 
ferences, address, 

I.  XATZBHSTSINft09. 

35?  West  St., 

IVew  \orb. 


HORACE  SEE, 

Engineer  and  Naval  Arcliitect, 

(CONBUI.TINO,  C0NsTIIUCT1.no,  AND  Kxi'EUT) 

Number  I  Broadway,  New  York. 


LANSDELL  SYPHON 

A  Cheap  and  Simple  Steam  Pump. 

WorkliiK  li.v  cllriM'l  iicllon  ol' n  i«-umi.  Illis 
no  valves  or  other  working  part-*,  .'irnl 
eaniiot  K<'t  out  of  rei)alr,  eannol  frceac, 
and  will  puirip  aHhes,  waste,  or  anyt^iIiiK 
tluit  -aii  enter  IJie  jilpcs.  "Iiivaluuhl*' as 
II  hlltfe  ptllnp  " 

Made  in  Ifad  or  brass  for  acids. 

JUHN  S.  LENG'S  SON  &  CO., 


4  i''letell<-l 


NKW   \0\<.  K. 


MANHATT.VN 

SELF-LUBRICATING 

I'liiiiibiiuo  I'lickhie 

thr>  best  to  lie  had  for  StcaMwrs, 
I.oi'onioi Ives,  Staili>nary  Fnnliies, 
l  ump  ,  with  oil,  liol  or  cold  waif  r. 
ValM'S,  Stcaiu  tianiineis,  etc.  It  Is 
itiail*'  rouiul  .'ind  s((Ubre. 

Sc'iiil  for  clri  ulars,  or  sample  for 
trial  to  the  General  AKents. 
(jiirEENE,  T\VEEJ»  CO.. 

sr.  CitAinni;i:s  Sr.,  N.  V. 


Screw  Propellers 

MANUFACTl'ltEI)  DV 

22  Corllaiid  Street.  >c\v  Yorlt. 

Sur'T  or  THE  LATE  Dei.amatei:  Iiujn  Wor.KS 

of  .same  patterns  ami  ilffsi-iis  as  before,  adapted  to 
each  vebsel.    Consullins  Kxpert  and  Construclin;,' 
Eng-ineer.  Estimates  on  uiacliinery, damages,  etc. 
AIR  ICE  I^IACIIINES. 


FOR  S  A  I.E.— A  bona  fide  well  establislu-d  and  in 
ereasbiK  Country  jiraetiee.  $501)  down  buys  it  with 
,Sl,f,iiii  woi  th  on  hauil.   Marriage  object  of  selliun. 

H.  SCONGALl,  C.  E.  and  Water  Commiss'r. 
Steamboat  8pi'inKH,  Routt  Co.,  Calo. 


THE  PRATT  &  WHITNEY  CO., 

MANUFACTURERS  OF  MACHINE  TOOLS 

For  Railway  and  General  Machine  Shops. 


COMPRISING 


LatTies:  Planers;  Corrugating  Machines  for  Grooving  Chilled  Grinding  Soils  for  Flouring  itUU: 
Drilling  Machines  {Horizonl.al  and  Vertical);  Screw  Machines;  Milling  Machines; 
Cutter  and  Twist-Drill  Giinding  Machines,  Turret  Head  Chucking, 
Bolt- Cutting,  Forging  and  Finishing  Machinery;  Nut- 
Tapping  and  Cutting  Off  Machines;  Boring-Mills. 

And  Plants  Complete  for  Oun  and  Sewing  Machine  Manufacture. 
Special  Machinery  for  Metal  Working, 

inaGhinea  Completely  Eqtiippcd  wItU  Tools,  Fixtures  and  Ganges 
for  .nauufact urine  Metal  Goods  Generally. 

U.  S.  Standasd  Taps  and  Dies  pgr  both  Hand  and  Machine-Wobk  ;  Pipe  Taps  and  Reamers. 

Master  Car-Builders'  Standard  Limit  Gauges   for   BOUND  BAR  IRON.     U.  S.  Standard 

Thread  Gauges.    Standard  Cylindrical  Size-Gauges.   Drop-Forged,  Steel  Caliper  Gauges. 
Standard  Hand,  Shell,  and  Chucking  Reamers.    Taper  Reamers  for  every 
purpose.  Hardened  and  Ground  Steel  Mandrils,  and  every  appliance 
in  TOOLS,  FIXTURES,  or  SPECIAL  GAUGES,  necessary 
for  STANDARD  INTERCHANGEABLE  WORK. 

Combination  t.atbc-Chucks;  Rensliaw  Ratcliet  DriUs.  Etc. 

*=W~Send  for  Illustrated  Catalogue  and  Price-Liat. 


J.  M.  ALLEN,  .  -  -  President. 
"Wm.  B.  FRANKLIN,  -  Vice-President. 
F.  B.  ALLEN,  -  Second  Vice-Pi'esident. 
J.  B.  PIERCE,  Secretary  and  Treasurer. 


Issues  Policies  of  Insurance  after  n 
careful  Inspection  of  tlie  Boilers, 

covering  all  loss  or  damage  to 


BUILDINGS  AND  MACHINERY, 

ALSO 

Covering  Loss  of  Life  and  Personal  Injury 

ARISING  FROM 


STEAM  BOILER  EXPLOSIONS, 

The  Business  of  the  Company  includes  all  Kinds  of  Steam  Boilers. 

Full  information  concerning  the  plan  of  the  Company  can  be  obtained  at  ihe 

COMPANY'S    OFFICE,  •  HARTFORD,  CONN., 

oil  AT  ANY  AGENCY. 


WORTKINGTON 

STEAM  PUMPS 
PUMPIIMC  ENGINES 
INDEPENDENT  CONDENSER: 

vSKNI>  FOR   GKNERAL  CATAI.OCiMi: 

HENRY  r7  WORTHINGTOI 

Boston.   Philadelphia.    Chioar^o.    St.  Louis.   St.  Paul.  San  Franc: 


SUPERINTENDENT  WANTED.  Joseph  de  ryci 

94  LIBERTY  ST., 

Eoomg  9  and  10  N« 
drawings,  [)lans  and  Kpecifi'  ai  i 
marine  i-ngin^'Kand  boiler.-),  8t<-aiji 
vaobts  anil  tugs,  and  iron  stni'  t 
general. 

PKl{SON\l,    -I  I'KK  \  l-IOV  CI 


Nil  pcrliileiideiit  \«  anted  l>}  ii  lari^e 
iiiai  II II  f iiel  II ri  11^  ('Oiieerii  in  u  \ar'zi-  ecii- 
ter.  \t  ork  i  ii:t  i  r<>  11  a  ikI  \v  ixxl ,  <'li  ie  1 1 )  l  li  <■ 
r<>riiier.  .TIiiHt  ■>«<  a  t li <>r <i ii ^ li I >  eiliii  a- 
led  iiieeliaiiii'  and  a  <lraii;:li(Miiiii  ii. 
■■^ iier-^i'l ie,  <■  X  pe rieiK  <-d  anil  eoiii pc I e ii i 
to  iiaiidii-  lari^e  iiiiiiil  itm  <>i  men. 
Give  full  e.v perieiie*-,  relereneeM  and 
a-ie. 

AddreMN,  "  KNGIMCKR."' 

<-.  <>.  ■<:.  I*.  WalMon  6c  Son, 
1 .".()  .\a<.i>aii  St.,  N.  \ . 


Corrugated  Metal  Gaskets. 


(Patented.; 

Are  the  most  reliable  for  flang-e 
connections;  made  plain,  oval, 
square  and  irregular  for  pipes, 

CYLINDERS,  VALVES  AND  CHESTS. 

Is  not  affected  by  water,  steam, 
gas,  oil,  vapors  or  acid  solutions. 


U.  S.  MINEHAL  WOOL  CO., 
2  Cortlandt  Street, 

NEW  YORK. 


BOOKS  for  ENGINE! 

lib  page  Catalogue  free  on  ap|'  .i  . 
TREATISK  on  the  RichardH  St«am  Kr  ; 

Uir,  by  (;.  T.  I'orter.    Illuhtrat«d,  >• . 
IRON  and  Steel  Foundiuj;,   by  ( 

Second  edition,  revised  and  enlar,' 
ALGKHKA  Self- taught,  by  W.  P.  Hi. 

and  Kiiiiple  explanation,  8vo  

THE  FIRE.MEN  S  Guide.    A  Han 

Care  of  Boilers.  Fourth  edition,  f  .  ^ 
USEFUL  HINTS  to  Seagoing   En.-  . 

how  to  repair  and  avoi<l  "  break' 

E.       F.  N. 

12  Cortlandt  Street, 


SPC 


WANTED. 

One  pair, 8 '  X  36"  enffines,  poppet 
valves.  Western  steamboat  style. 
New  or  second  hand.  Please  ad- 
vise at  once  as  to  price  antl  condi- 
tion.   A.  B.  C. 

care  Egbert  P.  Watson  &  Son, 
150  Nassau  St.,  N.  Y. 


3TEAM    ENGI.NE.-A  Pocltet-lkKA 
RuleM  for  the  Proportions  of  >!• 
and  Boilers  for  I.and  and  • 
N.  P.  Burgh.    Details  of  Hi-.- 
Beam  Engine.  Condensing,  ' 
gines.  Oscillating  Engines.    .  . 
and  Marine  Boilers,  Prop<jrtions  o: 
duced  by  the  rules.  Proportions  of  : 
32mo,  roan  

STEAM  ENGINE.— Iveson'B  Horse-P 
shows  power  of  Simple  or  C'omp'. 
with  any  diameter  of^cylinder.  pre- 
cut-off,  quantity  of  water  used,  n 
for  any  cut-off,  and  Gross  Piston  pi  - 
explanations  


FOR  SALE. 

One  3"  X  new  vertical  engine, 
governor  complete,  reatly  lor  use, 
and  made  in  best  nmnner.  SoUl 
only  for  want  of  use.   Price  .i<(>0. 

,J.  C.  CONNOH, 
care  Egbert  P.  Watson  &  Son, 
I  50  Nas'au  St.,  N.  Y. 


ELECTRIC  LIGHTING.— Practical  Electric  Light- 
ing, by  A.  Bromley  Holmes,  Assoc.  Mem.  Isnt. 
C.E.,  with  87  illustrations,  third  edition,  correct- 
ed and  enlarged,  crown  8vn,  cldth  1.00 


THE  POCKET-BOOK  OF  POCKET-BOo 
Molesworth  and  Hurst's  Pocket  li-y'-i: 
on  Indian  pai^er  and  bound  tosetlii-r  .i 
ume,  royal  -^imo,  Russia,  t'ilt  edijes  .  . 


Engine  and  Plant  For 

One  6  Horse  Double  Cylinder 
Engine,  used  only  3  months,  ci 
with  sight  feed  lubricator,  and  all 
ready  for  use.    Al.io,  one  30  inch 
and  Morse  ^'entilating  Fan.  Will  I 
out  at  a  bargain  to  the  first  coimi-i 

CORNISH,  54  Beekman  St. 


THE  NEW  INDUSTRIAL  LIGHT. 

BRILIilANT!  POWERFl'L!  and  DIFPrsiVE  ! 

Bums  Petrolfitim  Oil  Siiraycd  liy  Compresseil  Air. 

SmPLE!    SAFE  I    and  ECONO.IIICA  L  ! 

Thousands  in  use  in  Iron  AVorks,  M.ichine  ShojJS,  Rai'.ri>ad 
Yards,  etc.,  etc.,  in  Europe,  and  in  the  United  States. 
Lamps  and  Burners  from  'JOO  to  IClTO  curidle  power, 
maiiii  lad  II  r<'<I  l>v 

INDUSTRIAL  LIGHT  COMPAKY, 

196  Tt-niple  t  oiirt, 
Authorized  Representatives  :  New  Vork  t  llj-. 

Rand  Drill  Company.  New  York  City. 
BUFFALO  ENGINEERING  CO. 
1'AR\'1N      CO.,  Phila.lelphia,  Pa. 
to,  w'  Ri- vv.M  ns;  ('levelan.l  '> 


Pattern  Letters  for  Molders 

Brand  Letters, &c.    \'a iider buru'li,  Wells  A; 

Co.,  No.  S  Spruce,  near  Nassau  St.,  New  York. 

GARY  &  MOEN  COMPANY. 

234  West  29tli  St.,  New  York. 

Spiral  Springs  for  All  Purposes, 

steel  Wire  Rods  Straightened  and  Cut  to  Lengths 


HYDRAULICS.— Practical  Hydraulics:  a  series  of 
Rules  and  Tables  for  the  use  of  Engineers,  etc., 
etc.,  by  Thomas  Box.  Sixth  edition,  numerous 
plates,  post  Svo,  cloth  82  00 

THE  PRACTICAL  STEAM  ENGINEERS' GUIDE 
in  the  desiirn,  construction,  and  management  of 
American  stationary,  portable,  and  steam  lire 
eiifrines,  steam  pumps,  ooilers,  injectors,  govern- 
ors, indicators,  pistons,  and  rinfrs,  safety  valves 
ami  steam  srau^-cs,  for  the  use  of  ensrineers,  fire- 
men, and  steam  users,  by  Emory  Edwards.  Illus  | 
trated  by  Hit  engravings,  crown  Svo,  clotb  .  §2.5  0 


\'aX  S-VXTVdOUn  H.MTF, 

SOLICITORS  OF  PATENTS 

american  and  foreign 
Advocates   in  Patent  Causes, 
44  PARK  ROW, 

Times  Building,  Rooms  191,  19-i,  New  York  City. 
J.  Van  SAJ.TVOORD.  M".  Hacft. 


RICHARD  DUDCE 

No.  24   Colnmbia   Street,  Nev 

r  .11. a  l'.i-.o:.-.oc  .  f 

Improved  Hydraulic  i 

Punrhi-?*.  Holler  Tul>e  Kxjwuiders,  an«f   i  : 
Strain  HaniniiTS.     Jacks  for  I'njvInK  ■ 
or  Crank  Pin.';,  made  to  order.    Comn.  . 
letter  wlU  receive  prompt  attention. 


STEAM  BOILERS.— The  lioilermaker's  and  Iron 
Shipbuilder's  Coin|Kinion,  comprising  a  series  of 
original  and  carefully  calculateil  tables,  of  the 
utmost  utility  to  persons  interested  in  the  iron 
trades,  by  James  Foden,  author  of  "  Mechanica 
Tables."  etc    fcap,  Svo,  cloth   $2.0 


TENTH   YEAR   OF  PUBLICATION. 


.1 


THE  ENGINEER. 


PopScife^Yalve 
wTl^rb-iefvalve 

ImprovedSleamGaGe 
SfBMENQlHEINDiaiOR 


The  Latest  Designed. 


CONCEDED  TO  BE 

THE  BEST. 


Electricai,  Accumulator  and  Lighting  Co.,  Dbthoit,  JIich.,  Dec' 20  18B8 
OSBY  STEAM  GAGE  AND  VALVE  CO.,  Boston,  Mass. 

Gentlemen: — I  have  carefully  tried  the  Indicator  you  sent  me,  on  trial,  with  others,  and  am 
ised  to  say  it  stands  the  test  splendidly.   I  accept  the  Indicator  on  the  terms  vou  olfer. 

Yours  truly.         MARTIN  MOORE,  Chief  Engineer. 
In  a  letter  from  this  Company,  dated  April  6,  1889,  occurs  the  following:  "The  Indicator  I 
ight  of  you  is  in  constant  use  and  giving-  perfect  satisfaction." 

These  Instruments  are  Manufactured  only  by  the 

CROSBY  STEAM  GAGE  &  VALVE  CO.,  93  Oliver  St.,  Boston,  Mass: 

NEW  VOIIK.  LONDON.  HAMBUHG. 


isile  strength  upwards  of  79,000  lbs  per  sq.  in.  Torsional  S  rength  equal  to  the  best 
Machinery  Steel.    Anti  Frict'onnI  and  Non-CorrosiVB. 
CAN  BE  FORCED  HOT- 

Is  for  pumps  and  bolts.   Yacht  shafting-.   Rolled  sheets  and  plates  for  pump  linings  and  conden- 
ser tube  sheets,  etc.    Ingot  metal  for  car  and  engine  bearings.   Spring  wire. 


ANSONIA   BRASS  &  COPPER  CO., 


IICACO. 


ISoli'   i*l  n  inifaci  11  rcTS. 

Send  for  Circular. 


NEW  YORK- 


3RT  LECTURES  TO  ELECTRICAL  ARTI- 
\NS.  Being  a  course  of  experimental  lectures 
;livered  to  a  practical  audience.  By  J.  A. 
eming,  M.A.,  D.Sc,  (London).  Crown  octavo, 
oth.  Price  $1.50.  208  pages  with  73  illustra- 
Dns. 
I 

/ENTOR'S  MANUAL  —How  to  make  a  patent 
T,y,  by  ,an  experieoced  and  successful  inventor, 
housands  of  useful  inventions  are  every  year 
itented,  but  on  which  the  inventor  does  not  re- 
,iize  anything,  simply  for  wano  of  information 
iKw  best  to  proceed  to  introduce  or  dispose  of 
lis  invention. 


April  21,  1890. 
t]ALED  PROPOSALS  will  be  received 
J  at  the  office  of  the  Supervising  Archi- 
't.  Treasury  Department,  Washington, 
t^.,  until  2  o'clock  p.  M.  on  the  14th  day 
jMay,  1H90,  for  all  tiie  labor  and  mate- 
s  required  to  put  in  place  complete 
the  copper  v^'ork  of  skylight  over  post- 
fce  working  room  and  ceiling  over 
Ikde,  in  the  U.  S.  Court  House  and 
|t  Office  building  at 


PITTSBURG,  PA. 


jiaccordance  with  the  drawings  and 
jpitication,  copies  of  which  may  be 
J  on  application  at  this  office  or  the 
Jpe  of  the  Superintendent, 
'ach  bid  must  be  accompianied  by  a 
Rifled  check  for.flOO.OO. 
he  Department  will  reject  all  bids  re- 
^ed  after  the  time  fixed  for  opening  the 
le ;  also  bids  which  do  not  comply 
'ctly  with  all  the  requirements  of  this 
itation. 

James  H.  Windrim, 
'  Supervising  Architect. 


NS'  MECHANICS'  OWN  BOOK,  Containmg 
J  pages,  8vo,  cloth,  with  1420  illustrations.  A 
uiual  for  handicraftsmen  and  amateurs.  Price 
',50  postpaid. 

; 'am  HEATING  FOR  BUILDINGS;  or.  Hints 
Steam  Fitters.  Being  a  description  of  Steam 
Sating  Apparatus  for  Warming  and  Ventilat- 
^  Private  Houses  and  Large  Buildings,  with 
marks  on  Steam,  Water,  and  Air  in  their  Re- 
gions to  Heating.  To  which  are  added  useful 
Jscellaneoue  tables.  Third  edition.  With 
iny  illustrative  plates.  By  W.  J.  Baldwin, 
no,  cloth  $2  50 

i  RMING  AND  VENTILATING.— A  practical 
>atise  on  warming  buildings  by  Hot  Water, 
pam  and  Hot  Air,  on  ventilation,  and  the 
rious  methods  of  distributing  artificial  heat, 
'd  their  effects  on  animal  and  vegetable 
iysiology.  To  which  are  added  an  inquiry  in- 
'ithe  laws  of  radiant  and  conducted  Heat,  the 
'  "iemical  constitution  of  Coal,  and  the  combus- 
in  of  smoke.  By  Charles  Hood.  8vo,  cloth, 
•  $5.00. 


SPON'S  TABLES  AND  MEMORANDA  FOR  EN- 
GINEERS. Selected  and  arranged  by  J.T.Hurst, 
C.  E.,  Mem.  of  the  Society  of  Engineers.  64mo, 
roan,  gilt  edges,  third  edition,  revised  and  im- 
proved.   Vest-pocket  size  $0.40. 

SHIPBUILDING.— The  Power  and  Speed  of  Steam 
Vessels  calculated  by  Rules  adapted  for  Vessels 
of  all  types.  By  William  Bury,  M.  I.  M.  E.,  Con- 
sulting Marine  Engineer,  with  diagrams,  small 
4to,  sewn  $I.4f 


DORETHY   &    WADS  WORTH, 

367  West  St.,  New  York. 
BOILER  TUBE  STOPPERS. 


Ship  and  Smith  Work 


Naval 
Constructors 
Architects. 
Builders. 
Mechanics. 
.\ssayers. 
Chemists. 
Scientists. 
Students. 


Size  V xjxlj 
in.  Complete 
pocket  book. 

All  practi- 
cal problems 
solved  at 
sight. 

Hailefl  on  re- 
ceipt of  75  cts. 


E.  0.  SMITH,  No.  1  Broadway,  N.Y. 


BARNARD'S  SEPARATOR, 


For  Separating  and  Bemoving  Entrained  Water 
from  Live  Steam  ;  Condense  Water  and  Oil, 
Dirt,  etc.,  from  Exhaust  Steam.  Special  Device 
for  Surface  Condensers.  Send  for  Circular  and 
Prices. 

GEORGE  A.  BARNARD, 

15  Cortlandt  Street,   NEW  YORK. 


"Useful  Hints  on  Steam," 

By  £.  £.  ROBEKTS. 

Second  Edition.   A  Book  of  96  pages.  Illustrated. 
Full  of  information.   Mailed  upon  receipt  of 

20  CENTS. 

NO  POSTAGE  STAMPS  RECEIVED. 
Address,  W.  BLITZ, 
Tcleplionc  BIdg.,  18  Cortlandt  St.,  N.Y. 


Balanced 

STEAM 
TRAP 


MANUFACTURED  BY 


THE  CUKTIS  KEGULATOK  CO., 

Beverly  St.,  Boston,  Mass. 

Has  balanced  Valve,  therefore  works  equally  well  under 
HIGH  or  LOW  pressure  ;  discharges  full  area  of  pipe  ; 
has  hard  composition  float,  vented  to  the  atmosphere, 
and  is  warranted  not  to  collapse  or  fill. 

GENERAL  AGENCIES: 

New  York,  100  Liberty  St. 

Philadelpliia,  2,03.5  North  Front  St. 

minneapoli.s,  210  South  Third  St. 
Cliicago,  318  Lake  St. 


JENKINS   BROS.'  VALVES. 

\  ery  valve  tested  and  warranted,  all  parts  interchangeable. 
1^  othing  but  best  Steam  Metal  used  in  tlie  manufacture. 
1^  eyed  Stuffing  Box  and  Disc  Removing  Lock  Nut 
|s  used  only  in  the  Jenkins  Bros.'  Valves. 
Il^one  are  genuine  unless  stamped  with  "Trade  Mark." 
IQhould  you  order  INSIST  on  having  Jenkins  Bros.'  Valves. 


71  John  St.. 

NEW  YORh. 
21  N.  Fifth  St.. 
PHILADELPHIA. 
54  Dearborn  St,, 

CHICAGO, 
105  Milk  St., 

BOSTON 


^VALLEY  PUMP^CO,,  Easthamptqn.  Mass. 


DUPLEXSTEAMPUMP. 

FOR  ALL  DUTIES, 

Simple,  Durable  and  Efficient. 

Send  lor  1890  Ctilalo<rii«-. 

HALL  STEAM  PUMP  CO.,  91  Liberty  St., 

CHICAGO,  PITTSBURGH  AND  ST.  LOUIS. 


M PROVED 
PUMPING 


Tiie  iun\  Handy  Binder  makes  a  per- 
fect book  of  one  or  twenty-six  issues  of  The 
Engineer  Papers  bound  without  mutila- 
tion. Pages  open  flat.  In  flexible  board 
sides,  per  express  only,  50c. 

KKBEKT  P.  WATSON  &  SON, 

150  Nassau  Street,  N.  Y. 


CIX  CENTS  will  buy  a  Hack  Saw  Ul.>ue 

O  which  will  cut  ir<  n  all  day  without  sharpen- 
ing, and  on  many  kinds  of  work  will  do  as  much 
as  Si  worth  of  files.  Twelve  cents  will  buy  a  butch- 
er's saw  blade  which  will  cut  bone  four  weeks 
without  filing.  Both  kinds  are  tempered  by  a  se- 
cret process  which  enables  them  to  do  five  times 
as  much  work  as  any  others  in  use.  All  saws 
rrarked  with  a  star  and  bearing  our  name  are 
fully  warranted  wherever  bought.  For  sale  by 
all  hardware  and  supply  dealers  in  this  country 
and  Europe. 

MILLERS  FALLS  COMPANY, 

93  Reade  St.,  New  York. 


R 


ELIANCE  HYDRAULIC  JACKS. 
SOLID  DRAWN  WELDLESS  STEEL  TUBES. 
ORIGINAL  DEAD-STROKE  POWER  HAMMERS, 

No.  14  North  Fifth  Street, 

PHILADELPHIA.  PA. 


Power  Tests  Made 

To  determine  the  horse-power  used  from  any  line  of  shafting,  or  through  belts  of 
given  dimensions.    Also  engines  and  Imiler.s  tf-sted  for  jMiwer  and  evaporation. 
Expenses  of  running  any  given  phuit  accurately  estimated,  and  faults  located. 
Eiioines  and  Boilers  and  all  Steam  Machinery,  for  all  purposes,  contracted 

for  and  erected. 

SRJ       If  Alii  ICIT      27     KOSE  STREET, 

„    H-    VAlM    CLIkF,  new  YORK. 


0 

"THE 


CREASER. 


ECONOai  Y  of  lubt  icaiit, 

SIMPJLICITY  of  oon-struction, 

DURABILITY,  and,  above  aU, 
RELIABILITY  iu  action,  and 
its  characteristic  points. 

NOTHING  AUTOMATIC  ABOUT  IT. 


The  hand  on  cup  prac- 
tlcallv  "feels"  the  pin. 

Castor  or  lard  oil,  grease  or  tallow 
plain,  or  a  mixture  of  any  or  all  can 
be  used  wliilc  nnder  full  steam. 

O'COMELL  &  CAHILL, 

PATENTEES, 

Manistee,  Mich. 


TENTH    YEAR    OF  PUBLICATION 


The  engineer. 


hi 


WIW.   BERKEFEM'S   FOSSII^   MEAI^  COItlPOvSITION. 

Each  Hag  markod  with  trade  maric,  thus  tW 
Hkwauh:  of  Imitations.  OnltT  dirct-t  v<fad*J  ma/./, 
from  tlie  Hole  proprietors  in  the  ^ 
Unitod  States, 

THE  FOSSIL  MEAL  COMPANY. 
August  Oiese,       -      Proprietor,  W.  y\  B. 
2  Cedar  St..    New  York. 
Or  from  our  authorized  aKciits. 


DIXON'S 


Silica  Graphite  Paint,    Graphite  Pipe  JointGrease 

Unaffoeted  by  heat  or  cold,  (laiiii>ncss,  salt  nir,  rust  or  F(ir  Steam  or  Oai  Pipes.  Holts,  Screws,  Etc.  Maken  a 
even  acids.  Kor  smoke  sta<'kH,  lioller  fronts  or  nietiil  P<'rfcct  .loint  tliat  <-au  be  opened  with  ease  In  three 
work  this  l.s  fur  snperlor  to  anything  made.    It  will    years  oi- thirty  years. 

JoL'DlxoS'cKV('ili?,K  CO   Jersey  CItv,  N.  .T.  .T<>^.  DIXON  rRICini.K  CO.  .Jersey  City.  X.  J." 


LE  COUNT'S  NEW  EXPANDING  MANDREL. 


(Patented  December  g."),  1877.) 


If  You  will  Try  this  Tool  You  will  not 
Regret  the  Expense. 


Takinir  anything  from 


AMATEUR'S  SIZE. 

^  to  1  inch  inclusive,  price  


.16  00 


MACHINIST'S  SIZE. 


No.  1   U  to  1    in.,  price  $10  00 

No.  2   1    to  11^  in.,  price   14  00 

No.  3  11-6  to  2    in.,  price   18  00 

No.  4  (with  screws)  2    to  3    in.,  price   32  00 

No.  5   "         "   3    to  4    in.,  price   44  00 


C.  W.  LE  COUNT,  South  Norwalk,  Conn. 


INDICATOR  PRACTICE  AND  STEAM  ENGINE 
ECONOMY,  with  plain  directions  for  attaching 
the  indicator,  taking  diagrams  computing  horse 
power,  drawing  the  theoretical  curve,  calculat- 
mg  steam  consumption,  determining  economy, 
locating  derangements,  etc.,  also  tables  required 
in  making  the  computations,  by  Frank  F. 
Hemenway.   Price  $2.00 


SLIDE  VALVE.— The  Slide  Valve  practically  con- 
sidered, by  N.  P.  Burgh,  Engineer,  containing 
illustrations,  and  121  pages  of  letterpress.  Crown 
3vo,  cloth  82.00 

MECHANICAL  DRAWING.— Prepared  for  the  use 
of  the  Students  of  the  Massachusetts  Institute 
of  Technology,  by  Prof.  Linus  Faunce  SL'-O 


09  ^niuNDT  5T«eET. 


Just 
Issued, 


FOR  I890, 

THE  RAILROAD,  TELEGRAPH  &  STEAMSHIP  BUILDERS'  DIRECTORY. 

A  United  States  Business  Directory  containing  the  names  of  manufacturers  and  dealers, 
covering   all   articles,  devices    and  materials   used  in  the  con.struction  and   operiUion  of 

Railroad,  Telegraph,  Steamship,  Heat  and  Power,  Electric  Light 
Co.s'  etc.,  inciudi[ig  dealers  in  Lumber,  Iron  and  Steel.  Locomotive  and 
Car  Builders,  Railroad,  Bridge  and  other  Contractors;  Electric  Light, 
Telegraph  and  Telephone  Co.'s;  Ship  Builders  and  Materials, 

Including  a  list  of  every  Railroad  in  the  United  States,  Canada  and  Mexico,  giving 
length  in  miles.  Rolling  Stock  and  Officials  in  charge  of  ordering  and  Purchasing 

Supplies;  together  with  valuable  tables  useful  in  Railroad  Construction. 

Price,  '*  $2,50. 


ENGINEER  AND  MACHINISTS'  POCKET-BOOK, 
Containing  Mensuration  of  Surfaces  and  Solids, 
Strength  of  Materials,  Water  Wheels,  Hydrau- 
lics, Pneumatics,  etc..  Steam  and  the  Steam 
Engine,  Combustion,  Water,  Fuel,  Tables  of  the 
Weight  of  Metals,  Pipes,  etc.,  by  Charles  II. 
Haswell,  12mo,  roan  tuck,  new  edition,  enlarged. 
 4.0(1 


A  CATECHISM  OF  THE  STEAM  ENGINE  in  its 
various  applications  in  the  Arts,  to  which  is  now 
added  a  chapter  on  air  and  gas  engines,  and 
another  devoted  to  useful  rules,  tables,  and 
memoranda.  By  John  Bourne,  C.  E.  New  edi 
tion,  much  enlarged  and  mostly  re-written 
Illustrated  with  212  woodcuts,  for  the  most  part 
new  in  this  edition.    12mo,  cloth,  D.  A  S2.00 


EVERYTHING  FOR  THE  ENGINE  ROOM. 

\\  <■  are  iiia  ii  ii  ra<' t  ii  re  rN  <>l  uiiil  dealern  In  Iwi:;  i  me  m'  >|>i'<'lullleH,  uiid  cav 
Niipply  all  i^ooiln  ■■ceded  in  aiieii;;liie  room.  I*i  |i<- 'I'oolv  o(  all  kliidn,  I'ackliiu 
ol  all  kiiitln,  ICe«  i>rd  1  («aii;;eH,  Steam  <;aii^en,  Hack  I'rcnnii  r<-  \al«<-fi,  lil;:ll 
and  Ii<>«v  \%  alcr  A  larmn,  (^ralc  llarM,<;  rcu  nc  <  ii  |i«>,a  iid  o  ii  r  npccl  a  I  TI  ■  N  AT^tlt 

wliicli  »lll  poMllivcly  |trc\ciil  ^rcaxc  from  ciilcrin::  »  holler.  All  |;o»dt 
\%  ana  iilt'il,  and  priccx  low    lor  xlaiidartl  Koodn, 

^HINEjlft  ROBERTSON,  45  CnMlandf  Sf,,  N.  Y. 


WM. 

n 


B.  BROUK  <iL 

MANDFACTUBERS'  AGENTS  FOR 
I 


CO., 


LEATHER  BELTING, 

Sole  A;?r'ii1s  for  I'lui-n.  \  (miiii  Core  and  llcini)  ra(  kin;?s. 
Sole  Manufacturers  of  ACME  PISTON  PACKING. 

New  York  City 


No.  47  Murray  Stn'ct, 


'VRITE  FOR  CATALOGUE 


THE/UNUFACTUnES  AND  PRODUCTS 
OfTtlE  UNITED  STATES. 

comprises  Every7\rtic!e.niadeinthis 
Country -Indexed  and  Oassified-and 
under  each  article  the  names  and  addresses 

THE  BEST  MANUPACTURERS. 

(pmplete  in  One  Royal  OdavoVol.of  over  1000pp. 
mce  inCloth.$5.  in  Leather,^>7. 

INDISPENSABLE 

To  Buyers  of  Articles  mall  lines  and 
Invaluable  as  a  Statistical  work. 

•  Orders  received  at  office  of  this  Paper  • 


WORKSHOP  RECEIPTS,  for  the  use  of  Jlanu- 
facturers.  Mechanics  and  Scientific  Amateurs. 
First,  second,  third  and  fourth  series,  each  con- 
taining about  4.50  pages,  with  illustrations, 
crown  octavo,  cloth.    Price,  $2.00  each. 


51  ay  2,  WM). 
QEALED  PROPO.SALS  will  l>e  receive* 
O  at  tlie  oftice  of  the  Supervi.'<ing  Arclii 
tect,  Trea.siiry  Department,  W;i.shitij^ton 
D.  C,  until  2  oVIock  v.  M.,on  tlie  27tli  <la; 
of  May,  18!»0,  for  all  the  lahor  and  materia 
ref|uiring  to  complete  the  Low  I'reHsur 
.Steam  Heating  and  Mechanical  Ventilal 
ing  Apparatu.s  for  tlie  U.  S.  PoHt-oftiCi 
and  Court  House,  etc.,  huiidingat 

inANC'HESTEK,  N.  H., 

in  accordance  with  the  drawings  and  spec 
ification,  copie.s  of  which  may  be  had  o 
application  at  thi.s  office,  or  the  oflSce  o 
the  Superintendent. 

Each  bid  mu.st  be  accompanied  by  acei 
tifiedclieck  for  1100.00. 

The  Dei)artment  will  reject  all  bids  rt 
ceived  after  tlie  time  fi.xcd  for  opening  th 
same ;  also  bids  whjcli  do  not  conipl 
strictly  with  all  the  requirements  of  thi 
invitation. 

James  H.  WiSDRrsi, 

Supervisinrj  Architect. 


A  TKf:ATISE  OK  THE  USE  OF  BELTINfi  FO ' 
THE  TRANSMISSION  OF  PO\Vf:K,  with  nume 
ous  illustrations  of  actual  methods  of  arrangm 
main  driving  and  quarter  twist  belts,  and  of  be 
fastenings.  Examples  and  rules  in  great  numb 
for  exhibiting  and  calculating  the  size  and  dri 
ing  power  of  belts.  Bv  John  H.  Coof)er.  M.E.* 


SUBSCRIPTION  BLANK. 

Messrs.  EGBERT  P.  WATSON  &  SOX,  150  Na.<»san  St.,  N.  Y. 

-  Enclosed  please  find  |2.00.    Please  send  to  viy  address  The  Enoinker  for  one 

from  

Sign  Name  and  Address  very  plainly  atid  always  give  your  house  number  xchei 
possible,  


ENGINEER'S  LOG  BOOK 

^  TO  60  IN  BREAST  POCKET.-^ 

Being:  a  record  of  daily  riini!«  for  one 
year,  ruled  (or  all  tenipcraluren,  presw- 
nres,  revoliitionH,  piMtoii  Hpoed,  ler- 
mlnaN,  liot  well  teiiiporatnroM,  fuel 
burned,  a»lieM  and  it  aitleh,  oil  uned, 
defectiv,  repairs,  and  remarks. 

Price,  One  Dollar  by  Mail. 

E&BERT  P.  WATSON  &  SON,  N.  Y. 


THE  MILLWRIGHT  .\ND  ENGINEER'S ;  C<  ).' 
PANION,  comprising  decimal  arithmetic,  tabl. 
of  square  and  cube  roots,  practical  geometr 
mensuration,  strength  of  materials,  mechan 
powers,  water-wheels,  pumps  and  pumping  e 
gines,  steam-engines,  tables  of  specific  gravil 
etc.,  by  William  Templeton.  Seventeenth  ec 
tion,  corrected  by  Samuel  Uaynard.  Plate 
12mo,  cloth  $2. 

FIVE  HUNDRED  ANT)  SEVEN  MECHANK  A 
MOVE.MENTS.  Embracing  all  those  which  .i 
most  important  in  dynamics,  hydraulics,  li><!r 
statics,  pneumatics,  steam-^-ngines,  mill  .l: 
other  gearing,  presses,  horology,  and  misi  -- 
neous  machinery:  and  including  many  n,  i 
men ts  never  before  published,  and  sever.i. 
which  have  only  recently  come  into  use.  I 
Henry  T.  Brown   $  1 


FDCHRTY'S  PATENT 

BALANCED  STEAM  TRAP. 


The  important  feature  of  this  trap  is  that  it  has  bal- 
anced valves,  so  that  they  will  operate  with  any  pressure, 
no  matter  how  heavy  or  light.  These  valves  give  a  full, 
clear  opening,  and  can  be  made  of  any  size  desired,  pas- 
sing a  large  or  small  amount  of  water.  Another  feature 
of  this  trap  is  that  it  is  not  intermittent  in  its  action;  the 
How  of  condensed  steam  (water)  is  constant,  no  matter 
what  the  quantity  may  be.  But  little  power  is  required 
to  open  and  close  the  valves,  as  they  are  balanced.  The 
trap  is  practically  self-adjusting  and  automatic.  The 
valves  and  valve-seat^  are  of  brass,  as  also  t  he  float,  which 
is  a  solid  drawn  brass  tube  very  carefully  made  and  tested. 
These  traps  are  largely  used  for  draining  coils  and  heating 
surface  in  sugar  evaporators,  for  kettles  in  breweries,  con- 
densed milk  factories,  for  steam  heating  apparatus  of  all 
kinds — in  fact,  all  places  where  it  is  necessary  to  carry  off 
condensed  water. 

For  further  particulars,  price  list,  etc.,  address 

JAMES  H.  FO&ARTY,  97  Liberty  St..  N.Y. 


ENGINEKKING  DRA\VlN(i.— An  Elementary 
Treatise  on  Orthographic  Projection,  being  a 
new  niethoil  of  Teaching  the  Science  of  Mechani- 
cal and  Engineering  Drawing,  intended  for  the 
in.-lruction  of  Engineers,  Architects,  Huilders, 
Sniillis,  !\Iasons,  and  Bricklayers,  and  for  the 
use  of  Schools,  ici</t  numerous  illitstraticms  on 
woml  and  steel.  By  William  Binns,  Associate 
Institute  Civil  Engineers,  late  Master  of  the 
Mechanical  Drawing  Class  at  the  Depjirtmentof 
Science  and  Art,  and  at  the  School  of  Jlines,  for- 
merly Professor  of  Applied  Mechanics  at  the 
College  for  Civil  Engineers,  etc.  Eleventh  edi- 
tion, 8vo,  cloth  $3.50 

MARINE  ENGINEERING.— Seventh  edition;  en- 
larged. The  Designing,  Construction,  and  Work- 
ing of  Marine  Machinery.  By  A.  E.  Seaton,  M. 
Inst.  Nav.  Arch.,  M.  Inst.  Mech.  Eng.,  Lecturer 
on  Marine  Engineering,  Royal  Naval  College, 
Greenwich.  With  tables  and  illustrations  re- 
duce<l  from  working  drawings.  General  Con- 
tents: 1.  Principles  of  Marine  Propulsion.  II. 
Principles  of  Steam  Engineering.  HI.  Details 
of  Marine  Engines.  IV.  Propellers.  V.  Boilers. 
VI.  Miscellaneous.  By  far  the  best  Manual  in 
existence;  gives  a  complete  account  of  the 
methods  of  solving,  with  the  utmost  possible 
economy,  the  proljlems  before  the  marine  en- 
gineer.  Express  only  $6.00 

ENGINEERS'  HAND-BOOK.— Reed's  Engineer's 
Hand-Book  to  the  Local  Board  Examinations, 
revised  by  W.  H.  Thorn.  11th  edition,  revised 
and  enlarged,  with  260  diagrams  aud  36  large 
plates.    Crown,  Svo,  cloth  $t.ro 


MECHANICS.— The  E-Hsential  ElemenU  of  I'r.i 
cal  Mechanics,  ba.so<l  on  the  principle  of  •>  r 
designed  for  Enginevriug  Students.  By  (i... 
Byrne,  formerly  Profe>*or  of  Maibeniatios,  ( 
lege  for  Civil  Engineers.  Fourth  edition,  i7/u.>f  i . 
ed  by   numerous   tcood   engraringt,  poet 

cloth  

Contents.— Chap  1.  How  work  ^ 
unit,  both  with  and  without  ri- 
ot time.  Chap.  2.  The  work  of  1 
influence  of  friction,  and  intro,ii..  •  ■•  . 
most  beautiful  laws  of  motion.   Chap.  3.  I 
principles  expounde<l  in  the  first  and  so<-  ■ 
chapters  are  applied  to  the  motion  of  b'<!  • 
Chap.  4.   The  transmission  of  work  by 
macnines.   Chap.  5.    Useful  pro^iosition.-.. 

STEAM  ENGINE.— The  Cadet  Engineer,  or  , 
for  the  Student,  by  John  H.  Long,  Chief  1 
neer,  U.  S.  Navy,  and  R.  H.  Bud.  Assistant  : 

gineer.U.  S.  Navy,  cuts,  !>vo,  cloth   «. 

Contents. — The  advantages  and  disadvai;' 

of  various  kind-      i    _  i'  -  ■  •  • 

lages,  and  di- 

Boilcrs;  apix-i 

Paddle  Wheel,  i..   -  . 

of  Coal,  Erection  of  Engines,  Sleain. 

of  Steam,  Cut-<^>ff8,  the  Indicator. 

Valve,  Balanced  Valves,  Saturation  •  ■ 

Marine  Boilers,  Scale,aiid  the  means  of  i  n 

ing  its  Formation;  Condensers  and  Feed-W  . 

Heaters,  Relation  of  Power  lor  Fueli  and  S)  , 

in  Steam  Navigation,  Management  of  Engin 

and  Boilers  at  Sea,  Overhauling  the  Enginesa 

Boilers  m  IV'rt,  etc.  , 
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ompound  and  Triple 
EipansioD  Engines, 

For  Steam  Yachts  and  Launches. 

Estimates  furnished  on  application. 

RILEY  &  COWLEY, 

MACHINISTS  AND  ENGINEERS, 

Richard  &,  Bowne  Sts-, 

Brooklyn,  N.  Y. 
Teleplione— 347. 
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THE  PRESSURE, 
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ONOURMAINS 
AND  ONOUR 
BOILERS" 


STEAM  USING.— Steam  Using:,  or  Steam  Engine 
Practice,  by  Chas.  A.  Smith,  C.  E.,  8vo,  cloth. 

  $3.00 

Contents. — On  the  Nature  of  Heat  and  the  Prop- 
erties of  Steam  ;  Valve  Gear  ;  The  Quantity  of 
Steam  which  mig-ht  be  used  and  which  is  used  ; 
The  Indicator  and  Indicator  Diagram  ;  The  ex- 
periments of  Hirn  and  Hallauer  ;  Steam  Heat- 
ing. 

A  MANUAL  OF  STEAM  BOILERS.— Their  design, 
construction  and  operation;  for  technical 
schools  and  engineers.  Illustrated.  693  pp. 
By  R.  H.  Thurston,  M.  A.  Doc.  Eng.,  etc.,  etc. 
New  York  $6.00 


PUMP  MAKING.— A  Practical  Hand  Book  on 
Pump  Construction,  by  Philip  R.  Bjorling,  plates, 

crown  8vo,  cloth   $1.50 

Contents. — Principle  of  the  Action  of  a  Pump  ; 
Classification  of  pumps  ;  Description  of  various 
classes  of  Pumps ;  Remarks  on  Designing 
Pumps  ;  Materials  Pumps  should  be  made  of  for 
different  kinds  of  Liquids  ;  Description  of  vari; 
ous  classes  of  Pump-valves;  Materials  Pump- 
valves  should  be  made  of  for  different  kinds  of 
Liquids  ;  Various  Classes  of  Pump-buckets  ; 
On  designing  Pump-buckets  ;  Various  classes  of 
Pump-pistons  ;  Cup-leathers  ;  Air-vessels;  Rules 
and  Formulas,  etc.,  etc. 


TH  E  GO NTIN  EmTOON  WORKS. 


SOLE  MANUFACTURERS  OF 

CORRUGATED  BOILER  FLUES 

Under  their  own  patents  and  those  of  SAMSON  FOX,  of  Leeds,  England. 

MADE  IN  SIZES  FKOM  28  itifi.  TO  60  ins.  m\9IETER. 
  witli  FIau$>ed  or  Plain  I'^nds. 

^^Take  Ferry  from  10th  or  23d  Sts.,  N.  Y.,  to  Greenpoint.-^ia 
Thos.  F.  Rowland,  Pres.,  Warren  E.  Hill,    I  tj  tv 

Thos.  ¥.  Rowland,  Jr.,  Treas.  Chas.  H.  Corbett,  ( 


THB  LANS  &  BODLE7  CO., 

t- 

From  heavy  patterns  and  of  unexcelled 
workmanship. 

Steel  Boilers,  Feed  Water  Heaters, 
Shafting,  Pulleys  and  Gearing. 

THE  LANE  2  BODLEY  CO., 

267  to  275  Water  St., 
CINCINNATI,  O. 


AMERICAN  POP  SAFETY-VALVE. 

The  only  Automatic,  Adjusting,  Safety  Yalve  ever  produced. 

FOR  LOCOMOTIVES,  STATIONARY,  MARINE  AND 
PORTABLE  BOILERS. 

It  does  not  infringe  on  tlie  pa.tent«  of  any  valve  made, 
■\*'e  guarantee  all  parties  buying  or  using  them  protection 
againNt  all  kiiiIs. 

Accepted  for  application  to  all  marine  boilers  by  the  Hoard  of  Super- 
vising Inspectors  of  Steam  Vessels,  and  approved  by  the  Secretary  of 
the  Treasury  at  Washington,  D.  C,  January,  1885. 

Approved,  and  its  adoption  recommended  on  U.  S.  Naval  Steam- 
sliips,  April  1,  ISSf),  by  U.  S.  Naval  Board  of  Examiners. 

AMERICAN  STEAM  GAUGE  CO., 

36  Chardou  Street,  Boston,  Mass. 

Send  for  Price  List. 


AUTOMATiC  ENGINES, 

Return  Flue, 
Port  .able  &  Upriarlit  Boilers 

1 ,  3  and  6  h.  p. 

Send  for  photo  and  price  list. 
F.  J.  CURTIS, 

Spencerport,  N.X. 


SHIPBUILDING.— The  Power  and  Speed  of  Steam 
Vessels  calculated  by  Rules  adapted  for  Vessels 
of  all  types.  By  William  Bury,  M.I.M.E.,  Con- 
sulting Marine  Engineer,  mith  diagrams,  small 
4to,  sewn   81.40 


Key-Seating  Machines 
and  20  in.  Drills 

A  SPECIAI.TY. 
SEND   FOR    I,IST  OP 

New  ui  SecoM-Hand 

LatUes,  Planers,  Drills, 

or  anj-thing  in  Machinists 
Tools  or  Supplies. 

W.  p.  DAVIS, 

Roobestor,  Pi.  Y. 

*Works  at  North  Bloomfield. 


MffPOBT  MffSSHIP BflMHC  ORY DOCK  CO.. 

(on  HAMPTON  ROADS.) 

Equipped  witli  a  Simpson's  Basin  Dry  Dock,  capable  of  docking  a  vessel  600 
feet  long,  drawing  25  feet  of  water,  at  any  stage  of  the  tide. 
Repairs  made  promptly  and  at  reasonable  rates. 

SHIP  AND    ENGINE  BUILDERS. 

For  estimates  and  further  particulars,  address 
C.  B.  ORCUTT,  Pres't,  No.  l  Broadway,  New  York. 
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NATIONAL  FILTER. 

Guaranteed  to  remove  hardness  from  water  FOR  BOILER  I'SE. 

For  Domestic  and  Mechanical  purposes. 
I^arge    Sizes   for    Mills    and.  ^Vater  Works. 

NATIONAL  WATER  PURIFYING  CO., 

Address  for  Pamphlet.  145  Broadway  and  86  Liberty  St.,  N.  Y.  City. 


B.  K.  CRAMP  &  CO, 

SOLE  MANUFACTURERS  OF 

AMERICAN 

MANGANESE  BRONZE, 


IS  ©r  • 


TRADt  MARK 


MANGANESE  BRONZE  PROPELLER  WHEELS 
 A  Specialty.  

TO  OWNERS  OF  STEAM  YACHTS. 

We  particularlj'  call  your  attention  to  advantages 
derived  from  the  use  of  these  Wheels  for  Steam  Yacbts. 
and  would  recommend  as  a  means  of  obtaining  "maxi- 
mum speed  at  minimum  expense  "  that  you  adopt  a 
Manganese  Wheel. 

CORRESPONDENCE  SOLICITED. 


THIS   PAPER   CIRCULATES    ALL    OVER  THE    UNITED  STATES. 


New  Series,  1883,  1888.    Vol.  XIX.  No. 

Tenth  Year  of  Publication. 

steam  engineering,  applied 


Annum.  -  SiNf;LE  Covikh,  8  (jKntb. 
May  24,  1890. 

MECHANICS,  AND   THE  ALLIED  ARTS. 


THE  WORTHINGTON  INDEPENDENT 
CONDENSER. 

The  employment  of  independent  air  pumps 
for  marine  purposes  is  g'aining  favor  rapidly 
amon^  vessel  owners  and  superintending:  en- 
Sfineers,  and  the  air  pump  attached  to  the 
main  en^'ine  will  soon  be  a  thing-  of  the 
past.  Aside  from  the  very  great  conven 
ience  in  having  a  vacuum  read}'  made,  so  to 
speak,  and  always  present  when  needed, 
whether  the  main  engines  are  working  or 
not,  the  saving  in  power  needed  to  drive 
the  ship  is  very  great.  It  amounts  to  over 
ten  per  cent.,  in  some  cases,  of  the  total 
power  developed,  a  matter  of  very  great  mo- 


water,  and  is  unaffected  by  the  rotative 
speed  of  the  main  engine.  The  independent 
condensing  apparatus  being  started  before 
the  engine  is  set  in  motion,  a  vac\ium  is  ob- 
tained, and  the  engine  is  immediate!}'  as- 
sisted on  beginning  its  i-evolutions.  This  is 
ver}  important  with  compound  and  triple- 
expansion  engines,  where  the  value  of  the 
vacuum  on  the  low-pressure  cylinder  often 
amounts  to  one-third  of  the  total  power  of 
the  engine,  and  where,  with  connected  air- 
pumps,  great  annoyance  is  caused  by  delay 
in  developing  the  full  power  of  the  machin- 
ery. After  the  condenser  pumps  are  started 
and  the  injection  valve  once  adjusted,  no 


denser,  however,  it  is  possible  to  derive 
the  benefit  of  a  high  vacuum  on  the  engine, 
at  the  same  time  to  supply  the  feed  water  to 
the  boilers  at  a  temperature  tliat  is  far 
above  that  obtained  in  the  discharge  water 
from  attached  or  connected  air  pumps  and 
condensers.  To  obtain  this  result  a  tubular 
heater  is  used.  The  exhaust  steam  of  the 
boiler  feed  pump  and  the  condenser  steam 
pump  is  conveyed  into  a  small  tubulai-  healei' 
of  any  construction.  The  temperature  of 
the  feed  water  passing  through  the  heater  i.s 
much  increased  (the  case  of  the  'Saranac^  to 
190°  F.)  and  as  the  exhaust  steam  is  all  con- 
densed, all  its  latent  heat  is  imparted  to  the 


ment.  The  engraving  represents  an  inde- 
pendent condenser  and  air  pump  lately  in- 
troduced by  Henry  R.  Worthington,  New 
York,  and  this  type,  embodying  the  duplex 
valve  motion,  is  built  exclusively  by  him, 
and  secured  by  letters  patent  here  and 
abroad.  A  large  number  of  these  Worth- 
ington Independent  Condensers  have  been 
attached  to  boats  on  the  lakes  during  the 
past  three  or  four  years,  and  recently 
on  very  large  engines.  The  efticient  ac- 
tion whicli  has  been  showni  has  induced  the 
largest  builders  to  adopt  them  instead  of  the 
old  style  air  pumps.  Besides  the  Worthing- 
ton Independent  Condensers  on  the  'Sai-anac' 
and  *  Tuscarora,'  of  the  Lehigh  Company's 
line,  a  similar  machine  is  now  being  built  for 
the  '  George  C.  Hollister.' 

The  condenser  pump  is  run  at  a  piston 
travel  just  sufficient  to  deliver  the  discharge 


WORTHINGTON  INDEPENDENT  CONDENSER,  2,000  H 


handling  is  required,  and  under  all  conditions 
on  starting,backing  and  speeding  of  the  main 


feed  water  and  is  returned  to  the  boiler. 
Thus  the  encrine  is  not  oulv  relieved  of  the 


engine,  this  machine  secures  a  constant  and  work  of  operating  the  air  pumps,  and  the 
steady  vacuum.  The  importance  of  this  highest  degree  of  vacuum  obtained  in  the 
benefit  in  the  Independent  Condenser  will  be 
readily  recognized  by  the  officers  of  big  lake 
steamships  who  find  trouble  in  handling  their 
boats  in  the  rivers  and  in  the  different  ports. 
As  every  inch  of  vacuum  on  the  low-pressure 
cj'linder,  in  multiple-expansion  engines, 
amounts  to  a  considerable  percentage  of 
power,  it  would  be  most  desirable  and  essen- 
tial to  have  the  highest  possible  vacuum  that 
could  be  obtained,  were  it  not  for  the  fact 
that  the  tempera tui-e  of  the  discharge  water 
and  conse(iuently  the  boiler  feed  water, 
would  be  so  low,  with  a  high  vacuum,  that 
the  economy  would  be  doubtful  and 
the  safety  of  the  boilers  endangered. 
With  the  Worthington  Independent  Con- 


cylinders,  but  the  heat  of  the  steam  that  is 
required  to  run  the  Independent  Condenser 
is  all  returned  to  the  boiler,  making  a  re- 
markably elfective  and  economical  device. 
No  one  so  well  knows  as  does  the  lake  en- 
gineer the  trouble  and  anxietv  attending  the 
use  of  large  air  pumps  attached  to  the  main 
engines,  when,  as  the  engine  races  in  the 
sea-way,  the  air  pump  valves  are  lialjle  to 
be  torn  from  their  fastening,  or  while  work- 
ing in  or  out  of  port,  condenser  and  air  pump 
are  liable  to  become  flooded  by  reason  of 
leaky  injection  valve,  at  which  times,  by 
sudden  starting,  it  is  easy  to  do  serious  dam- 
pge.  Henry  R.  Worthington,  New  York, 
Boston,  or  Chicago. 
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OUR  CENSUS  OF  MANUFACTURES. 

On  the  second  day  of  June  the  work  of 
collecting"  statistics  of  manufactures  for  the 
report  of  the  Eleventh  Census  will  be  in- 
aug-urated  throughout  the  entire  country. 
The  value  of  this  report  must  depend  whol- 
13^  upon  the  accuracy  and  thoroug'hness  with 
which  manufacturers  answer  the  questions 
propounded. 

The  personal  interests  of  every  manufac- 
turer are  involved  in  the  character  of  the 
report  on  manufactures.  It  will  be  quoted 
for  the  next  ten  years  as  the  oITicial  an- 
nouncement of  the  exact  industrial  condition 
of  the  country,  and  will  be  the  basis  for  any 
future  legislation  that  may  be  enacted  in  re- 
gard to  the  wants  of  our  people,  whether  en- 
g-aged  in  agricultural  or  mechanical  pur- 
suits. Therefore  it  is  of  vital  importance 
to  each  manufacturer  that  an  accurate  re- 
port shall  be  made. 

The  Superintendent  of  Census  has  taken 
every  possible  precaution  in  the  preliminary 
work  to  make  this  census  complete  and  sat- 
isfactory, and  the  earnest  co-operation  of 
those  engaged  in  productive  industry  is  all 
that  is  now  necessary  to  secure  valuable  re- 
sults. 

Every  manufacturer  should  bear  in  mind 
that  his  answers  to  the  questions  relating"  to 
his  business  are  held  strictl}^  confidential,  are 
not  disclosed  to  any  competitor  or  to  other 
persons,  and  are  not  used  by  the  Government 
as  predicate  for  the  purposes  of  taxation  or 
license,  or  in  any  way  to  adversely  affect  his 
individual  business.  This  assurance  is 
printed  on  each  schedule  over  the  sig-nature 
of  the  Superintendent  of  Census. 

The  expert  Special  Agent  in  charge  of  this 
branch  of  census  work,  Mr.  Frank  R.  Wil- 
liams, has  personally  visited  the  principal 
manufacturing  centers  and  consulted  repre- 
sentative manufacturers,  the  publishers  of 
trade  journals,  and  practical  business  men 
generally,  for  the  purpose  of  ascertaining 
the  proper  scope  of  the  inquiry  for  each 
branch  of  manufacture.  The  questions  con- 
tained in  the  census  schedules  are  those  sug- 
gested by  the  manufacturers  and  other  per- 
sons most  interested  in  the  progress  of  the 
covmtrj^  and  cover  ground  absolutely  essen- 
tial to  the  proper  presentation  of  its  indus- 
trial conditions  and  i-esources. 


At  the  close  of  the  Crystal  Palace 
Technical  School  in  England  Prof.  Elger 
told  the  graduates  some  wholesome  truths, 
to  wit : 

"  It  is  the  power  to  apply  knowledge  to 
various  circumstances  as  they  occur,  and  to 
overcome  difficulties  that  are  not  dealt  with 
in  text  books,  that  goes  chiefl}'  towards  the 
making  of  a  good  engineer.  Scientific  and 
practical  knowledge  are  both  absolutely 
necessarj^,  and  the  extent  of  such  knowledge 
is  tested  to  a  great  extent,  not  completely, 
b3^  your  examinations  ;  but  your  future  suc- 
cess will  depend  mainly  upon  the  manner  in 
which  you  are  able  to  use  and  apply  3'our 
knowledge  in  the  work  upon  which  you  may 
be  engaged,  and  upon  the  power  you  acquire 
of  solving  new  problems,  and  of  overcoming 
difficulties  for  yourselves  as  occasion  may 
require.  Character,  tact,  and  other  per- 
sonal qualities,  are  of  equal  importance  to 
technical  knowledge  and  skill,  and  are  equally 
essential  to  success,  as  is  also  that  subtle 
power  which  is  present  in  some,  and  is  de- 
ficient in  others,  of  convincing  and  control- 
ing  men.  George  Stephenson  used  to  say 
that  he  could  always  engineer  materials, 
but  he  could  not  always  engineer  men.  In  con- 
clusion,! would  remind  you  that  the  engineer 
requires  above  all  that  saving  quality  which 
has  been  eulogized  by  one  of  our  poets  in 
thesewords: 

"  Good  sense,  which  only  is  the  gift  of  heaven, 
And  though  no  science,  worthy  all  the  seven. ''^ 

Tinned  wire  picture  cord  makes  a  very 
handy  seizing  for  temporary  use  in  an  en- 
gine room,  and  a  lot  of  it  should  be  kept  on 
hand:  it  will  come  useful  in  an  hour  of 
need. 


A  BRONZE  STATUE  TO   AN  AMERICAN 
MECHANICAL  ENGINEER. 

The  first  bronze  statue  ever  erected  in 
this  country  to  an  American  engineer  is  that 
of  Seth  Boyden,  which  was  recently  dedi- 
cated in  Newark,  N.  J.  It  was  designed  by 
Karl  Gerhard t,  of  New  Haven,  and  ca.st  in 
this  city  by  Henry  Bernard.  It  cost  $7,500, 
and  the  raising  of  the  money  can  be  justly 
attributed  to  the  personal  exertions  of  ex- 
Chancellor  Runyon,  who  in  188G  started  a 
new  movement,  when  all  others  had  failed, 
and  enlisted  the  aid  of  prominent  and 
wealthy  men.  The  Seth  Bo^'den  Association 
finally  turned  its  funds  over  to  the  Board  of 
Trade,  and  that  bod\^  carried  the  project  on 
It  represents  him  as  he  was  best  known, 
with  his  shirt  sleeves  rolled  up,  his  head 
bare,  and  his  working  apron  hanging  below 
his  knees.  It  represents  Seth  Boyden  in  all 
except  the  features,  which,  in  the  hard 
bronze,  were  scarcely  as  rugged  as  they 
were  in  the  flesh.  The  bronze  figure,  nearly 
nine  feet  tall,  stands  on  a  granite  base  ten 
feet  in  height.  The  right  hand  rests  on  an 
anvil,  against  which  a  heav}--  hammer  leans, 
and  in  the  left  hand  is  a  small  model  of  a 
locomotive,  toward  which  his  eyes  are  bent. 
On  the  granite  base  is  the  simple  inscrip- 
tion :  "Seth  Boyden,  Inventor."  There  is 
not  another  word  on  the  structure. 


SETH  BOYDEN, 
INVENTOR. 


.<:>  (('( 


Ex-Chancellor  Theodore  Runyon  delivered 
the  oration,  reviewing  Boyden's  life  and 
works,  and  giving  him  full  credit  for  the  in- 
vention of  malleable  iron,  the  perfection  of 
enamelled  leather  in  this  country,  the  intro- 
duction of  straight  axles  and  connecting 
rods  on  locomotives,  the  cultivation  of  the 
perfect  strawberry,  his  researches  in  elec- 
tricity, photography,  and  metallurgy,  as 
well  as  his  voluntary  assistance  to  Prof. 
Morse  in  the  perfection  of  telegraph}-,  and 
his  many  fruitful  researches  in  the  sciences. 
He  spoke  of  his  unselfish  devotion  to  his 
works  for  the  benefit  of  humanity,  and  his 
lack  of  acquisitiveness.  He  referred  to  Seth 
Boyden  as  the  inventor  of  reversing-  gear  or 
"  link  motion,"  as  used  to-daj'  oilengines, 
and  credited  him  also  with  the  invention  of 
the  duplex  valve  gear  for  pumps. 

Seth  Boyden  was  born  in  Foxborough, 
Mass.,  on  Nov.  17,  1788,  and  came  to  New- 
ark in  1815,  when  he  was  twenty-seven 
years  old.  He  came  of  Revolutionary  stock. 
He  had  no  trade,  but  was  brought  up  on  a 
farm  and  did  agricultural  work  only,  except 
as  he  occasionally  assisted  in  the  work  in  a 
furnace,  employments  which  could  have 
given  him  no  practice  or  instruction  at  all 
to  do  fine  or  minute  mechanical  work  ;  yet 
without  any  instruction  he  repaired  watches, 
and  that,  too,  when  he  was  but  fifteen  years 
of  age.  He  made  a  telescope  of  great  power, 
doing  much  of  the  work  upon  it  with  his  own 
hands.  He  made  his  own  electrical  appara- 
tus. He  made  for  his  own  use  a  rifle  with  a 
lock  of  peculiar  and  ingenious  construction, 


and  he  made  also  an  air  gun.  He  made  a 
microscope  of  great  power.  He  painted  a 
miniature  of  himself  on  ivory  when  he  was 
but  eighteen  years  of  age.  It  is  a  very 
creditable  production.  He  engraved  a  label 
for  his  books,  and  he  engraved  also  a  por- 
trait of  Washington, both  on  steel.  The  label 
shows  the  bent  of  his  mind.  Its  ornamenta- 
tion consists  of  the  representation  of  a  shelf 
of  books,  a  retort,  a  collection  of  jars  of 
chemicals,  a  barometer  and  a  thermometer, 
and  an  electrical  machine.  He  made  a 
watch  case  of  oroide  with  only  ahammei-  and 
a  small  foot  lathe  for  tools,  and  this  he  did 
when  he  was  over  eighty  \ears  of  age. 
When  one  of  his  eyes  was  affected  by  some 
malady,  and  physicians  were  in  vain,'^he  un- 
dertook to  treat  the  disease  himself,  and  to 
that  end  constructed  an  instrument  of  gi-eat 
magnifying  power,  by  which,  with  the  aid 
of  a  mirror,  he  could,  with  the  eye  which  was 
unalTected,  look  into  and  examine  the  condi- 
tion of  the  other.— iV.  F.  Sun. 


THE  '  PHILADELPHIA,'  U.  S.  N.,  CRUISER. 

Fkom  all  accounts  the  '  Philadelphia  '  is 
a  splendid  ves.sel,  and  will  prove  a  great  ac- 
quisition to  the  new  navy.  The  hull  is  es- 
sentially the  same  as  the  '  Baltimore '  in 
model  and  dimensions,  but  the  engines  are 
quite  dillerent,  being  of  "  American  design  " 
in  detail  throughout :  in  dimensions  thev  are 
quite  as  efficient,  if  not  of  higher  elliciencv, 
than  the  English  engines  in  the  '  Baltimore. 
These  last  are  42" -f  CO" -f  94'  x  42",  while 
the  '  Philadelphia's  '  engines  are  3S"-|-  58"+ 
86"  X  40.  The  'Baltimore'  uses  steam  at 
135  lbs., while  the  'Philadelphia'  uses  steam 
at  160  lbs.  The  '  Baltimore  '  has  enormous 
slide  valves  worked  hy  link  motion,  while 
the  *  Philadelphia  '  has  piston  valves  work- 
ed by  an  improved  Marshall  gear.  On  the 
trial  trip  the  '  Baltimore  '  made,  in  a  four 
hour  run,20.l  knots  as  the  highest  speed.  On 
a  33  hour  run,  eight  times  longer  in  duration 
than  the  '  Baltimore,'  the  'Philadelphia' 
made  20.74  knots.  The  revolutions  were: 
for  the  former,  IIG.S,  and  for  the  latter  118. 

The  trial  was  in  every  way  a  success.  The 
engines  were  run  at  a  high  fate  of  speed,  for 
a  long  period,  and  there  was  no  heating  or 
trouble  of  any  kind.  No  difficulty  was  experi- 
enced in  keeping  up  steam,and  there  were  no 
hitches  to  mar  the  success  of  the  trial. 

The  builders  of  the  'Philadelphia'  are 
confident  that  she  will  prove  as  fastjf  not 
faster,  than  her  sister,  the  'Baltimore,'  and 
earn  them  a  handsome  premium.  Under 
the  contract,  the  '  Philadeljjhia's  '  horse- 
power is  not  to  enter  into  the  requirements 
of  the  test,  she  being  required  to  make  nine- 
teen knots  an  hour,  all  over  that  gaining 
for  her  builders  a  premium.  Her  engines 
were  designed  by  Horace  See,formerly  super- 
intendent engineer  for  the  buUders,  but 
now  of  this  city,  and  great  power  and  speed, 

it  is  expected,  will  be  developed  bv  them. 
 >  ♦  •  

According  to  Mr.  Froude,  the  screw  of  a 
vessel  of  500  indicated  horse-power,  and  10 
knots  speed  per  hour,  might  be  10  ft. 
in  diameter,  0.8  pitch  ratio,  and  run  at  138 
revolutions  per  minute  :  or  it  might  be  I'A  ft. 
in  diameter,  2.5  pitch  ratio,  and  run  at"33^ 
revolutions.  Both  screws  would  be  credit(>d 
with  an  efficiency  of  69  per  cent.:  but  the  large 
screw  was  at  a  disadvantage  when  placed 
in  a  following  stream,  on  account  of  the 
greater  difference  in  the  velocity  of  wake 
currents  which  it  experienced,  and  also  be- 
cause of  its  greater  liability  to  emerge  from 
the  water.  To  maintain  a  high  speed 
against  head  winds  and  sea,  a  relatively 
large  screw  was  desirable  ;  the  case  was  an- 
alogous to  that  of  a  tug.  For  such  a  pur- 
pose increased  diameter  should  not  be  asso- 
ciated with  increased  pitch  ratio.  The  pro- 
peller of  15.^  ft.  diameter  and  2.5  pitch  ratio 
would  probably  waste  as  much  power  when 
working  against  head  seas  as  the  10  ft.  pro- 
peller of  0.8  pitch  ratio. 

Axminster  carpets  are  made  in  England 
which  cost  $25  a  square  yard.  The  pile  is 
an  inch  and  one  half  deep. 
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NOT  TOO  OLD  TO  LEARN. 

I  USED  to  think  1  knew  all  about  lap  and 
lead  but  when  I  saw  a  man  get  on  the  pilot 
and  hook  on  his  jiin  cracks,  and  take  "steam 
picters"  anci  then  pull  open  her  valve 
chests  and  chip  and  file  and  tlien  set  the 
valves  by  his  "jim  crack  picter"  again  and 
never  look  at  the  slides  or  cranks  and  when 
he  said  it  was  right — and  told  the  superin- 
tendent of  M.  P.  to  climb  in  the  cab  and  let 
her  go  and  "she  went" — 1  Just  made  up  my 
mind  that  lap  and  lead  were  gone — ;iud  I 
didn't  believe  my  own  ears  when  "  she 
barked  "  squarer'n  a  pressed  brick.  But 
when  the  fireman  begun  to  ask  me  "wliat  in 
thunder  we  were  doing  on  the  front  end?" 
and  he  had  to  tire  with  about  four  inches 
less  lap  on  his  shovel,  I  opened  her  up  and 
soon  found  we  could  make  more  time  than 
general  orders  allowed  and  the  super-in- 
tendent  of  M.  P.  was  puttin'  down  figgers, 
and  countin'  mile  posts  until  I  begun  to 
think  "your  old  uncle  was  out'n  a  job"  and 
then  when  we  were  on  the  home  run,  the 
jim  crack  man  sat  down  on  the  riglit  hand 
side  to  see  how  she  bai'ked,  and  watched 
the  water  and  steam,  and  said  nothing  ex- 
cept, "lay  her  up"  I  got  dizzy,  and  now  I 
don't  know  nothin',  but  I  can  run  on  less 
coal  than  ever,  and  though  1  don't  know 
much  about  steam  picters,  Pm  always  glad 
to  see  my  friend  of  the  "jim  crack"  forerd 
end  business,  and  I'm  glad  to  "haul  him" 
but  I  can't  figger  out  lap  and  lead,  and  my 
fireman  swears  that  he  can  run  on  four 
quarts  of  ashes  and  two  pans  of  coal. 

I'm  old  enough  to  know  something,  and  I 
have  learned  that  running  an  engine  with 
lap  and  lead  pla^'ed  out  several  years  ago 
on  some  roads,  and  I've  learned  that  every 
man  who  lugs  'round  a  box  of  indicators 
can't  handle  an  engine  to  the  engineer's 
benefit,  any  more  than  every  man  can  play 
doctor- — and  what  I  do  know  w'uld  make  a 
small  book  with  but  few  leaves  in  it — and 
what  I  don't  know,  and  am  pretty  sure  of 
(that  I  don't)  w'uld  want  about  six  full  un- 
abridged dictionaries,  and  I  ain't  certain  six 
would  be  enough  to  hold  what  I'm  sure 
that  I  don't  know,  but  I  am  certain  that  an 
old  hand  can  learn  something  most  every 
day  if  he  don't  get  the  "know  it  all"  so  his 
neck  is  stiff,  and  I'm  in  for  learning  some- 
thing once  a  day,  and  I  sometimes  think 
I'm  an  "old  fool" — certain  anyhow  that  1 
can't  be  a  young  one  again  very  well,  and 
there's  a  lot  I  want  to  know  yet. —  Uncle 
Silas,  in  Loco.  Fireman's  Magazine. 

Men  without  political  ambition  look  with 
amazement  at  tlie  spectacle  of  other  men 
spending  large  amounts  of  money,  working 
early  and  late,  neglecting  their  regular  busi- 
nesses in  order  to  obtain  some  fleeting, 
empty,  civic  honor.  Who  and  what  is  the 
politician  of  ten  years  ago?  If  he  is  not  in 
exile  from  the  consequence  of  his  own  acts 
he  is  a  mere  nobody,  of  as  little  importance 
to  the  world  at  large  as  a  car  horse. 

"It  is  a  mad  world,  my  masters!" 

A  GENTLEMAN  in  Australia,  thinking  he 
had  a  valuable  coal  mine  on  his  property, 
took  a  specimen  of  it  to  a  coal  sharp,  who, 
after  cautiously  examining  the  barrow-load 
of  sodden  earth,  asked  :  "Got  much  of  this?" 
"  A  mountain  of  it  and  more,  sir!"  "And 
is  it  all  like  this  ?"  "Yes  ;  from  base  to  pin- 
nacle." "Are  you  a  pious  man  ?"  "Yes." 
"Believe  in  an  early  destruction  of  the  world 
by  fire?"  "Yes."  "Well,  when  that  comes 
about,  you  get  on  that  mountain  and  sit 

there,  and  you'll  be  the  last  man  !" 

 «  

You  have  doubtless  seen  the  cleft-shank 
button-headed  fastener  used  for  holding 
documents  in  place  ;  this  fastener  has  very 
wide  uses,  and  is  made  by  the  ton.  It  is 
patented,  and  the  inventor,  if  he  was  smart, 
should  have  made  a  prett}'  penny  out  of  it. 

Don't  express  a  positive  opinion  unless 
you  perfectly  understand  what  you  are 
talking  about.    Even  then  go  a  little  slow. 


NOVEL  STEAM  ENGINES. 

The  engravings  iepr(!sent  two  forms  of 
engines  recently  patented  abroad,  which  dis- 
play' a  certain  amount  of  ingenuity  in  de- 
sign as  regards  attaining  the  ends  of  the 
inventoi's.    We  hope  no  one  will  feel  that  we 


think  bhat  they  fill  "a  long-felt  want" 
The  first  is  a  rotating  cylinder  engine,  not 
new  in  type,  of  course,  but  new  in  that  it 
has  a  different  arrangement  of  ci'ank  from 
that  generally'  adopted  in  such  engines. 
This  particular  engine  is  intended  for  gas, 


and  has  a  great  quantity  of  trappj'  gear 
about  it  which  could  be  dispensed  with  for 
steam  and  be  far  more  efficient.  Our  object 
in  presenting  it  is  to  show  the  general  de- 
sign. The  other  illustration  shows  a  rotat- 
ing cylinder  engine  also. 
The  engine  has  one  or  more  cylinders  fixed 


to  the  shaft  so  that  their  axes  are  at  right 
angles  to  the  axis  of  the  shaft.  The  piston 
rod  of  each  cylinder  protrudes  through  the 
cylinder's  ends,  and  the  piston  is  secured  to 
the  center  of  the  rod.  The  ends  of  the  pis- 
ton-rod cany  small  rollers,  which  work 
against  the  surface  of  a  continuous  cam,  and 
cause  the  cylinders  and  the  shaft  to  revolve. 


The  C3  linder  is  mounted  by  the  trunnions  or 
shafts,  upon  the  brackets  secuied  to  the 
base  plate.  Its  piston-rod  carries  the  rol- 
lers. The  cam  ma^-  have  any  odd  numbei- 
of  projecting  surfaces;  the  number  must  be 
odd,  so  that  during  the  time  one  end  of  the 
piston-rod  descends  the  incline  of  one  pro- 
jection, the  oth<;r'  end  a.scends  the  incline  of 
the  other.  By  this  means  the  cylinder  is 
caused  to  revolve  ahout  tlitj  axis  of  its  ti  un- 
nions,  or,  on  the  other  hand,  if  the;  c\  Under 
be  fixed  and  t>he  catn  free,  the  cam  will  re- 
volve. The  trunnions  of  the  engine  are  hol- 
low, and  the  motive  fluid  supplied  Ihiough 
one  and  exhausted  through  the  other. 


DANGERS    FROM    GAS    IN  STEAM 
BOILERS. 

Periodically  someone  who  has  not  read 
what  has  been  said  and  done  hy  able  observ- 
ers of  the  phenomena  of  boiler  explosions 
revives  the  theory  that  the  violence  of  them 
is  due  to  the  presence  of  gases  in  the  steam 
space,  which  are,  in  some  mysterious  way 
which  the  proponent  does  not  attempt  to 
explain,  exploded  with  destructive  effect.  It 
is  not  necessary-  to  take  any  troubh;  to  pro- 
pound or  to  refute  this  theory,  which  is  ys 
old  as  the  steam  boiler  itself  almost,  for  it  is 
perfectly  plain  that  no  ga.ses  except  the 
original  constituents  of  the  water  can  be 
found  inside  of  a  steam  boiler.  Also,  that 
these  gases  can  only  be  liberated  by  the  de- 
structive distillation  of  the  water  itself, which 
occurs  only  at  a  red  heat.  Supposing,  now, 
that  a  crown  sheet  or  tubes  supply  this  i  (  d 
heat,  there  must  then  be  admitted  to  the 
gases  certain  volumes  of  atmospheric  air, 
which  volumes  of  gas  and  air  must  be  inti- 
mately mixed  before  ignition  of  them  is  pos- 
sible. To  this  mixture  live  tire,  either  a  llaiiie 
or  an  electric  spark,  must  be  introduced  be- 
fore it  can  be  exploded.  This  is  an  operation 
so  complicated  that,  it  is  needless  to  say,  it 
is  not  even  a  plausible  explanation  of  the 
cause  of  boiler  explosions.  In  fact  no  theory 
is  needed,  for  the  terilTic  energy  of  healed 
water  and  steam,  when  suddenly  released,  is 
explanation  enough. 

Gas  is,  however,  the  cause  of  many  acci- 
dents to  steam  boilers,  but  it  is  not  in  the 
steam  space  but  in  the  furnaces  and  smoke- 
boxes  that  it  does  its  work.  It  may  ai  ise 
through  banked  fires  and  closed  dampers, 
or  it  may  come  from  water-gas,  made  fiom 
steam  in  highly  heated  smoke  boxes,  where 
there  is  no  sulticient  exit  by  reason  of  a  par- 
tially closed  damper.  Suppose  that  a  rivet 
head  or  a  seam  leaks  below  the  water  line, 
or  above  it  for  that  matter,  and  the  tem- 
perature is  very  high,  as  it  frequently  is. 
It  is  possible  to  decompose  the  steam  into 
the  original  gases  and  with  more  or  less  air 
coming  in  through  the  flues  to  maintain 
combustion,  create  an  explosive  mixtuie, 
which  the  first  flame  entering  the  smoke 
box  or  combustion  chamber  will  ignite.  This 
process  is  also  a  complicated  one,  but  there 
is  reason  to  believe  that  it  has  occurred  in 
many  cases. 

The  various  inventions  of  the  past  few 
years — rapid  fire  guns,  high  explosives,  tor- 
pedoes, submarine  boats,  dynamite  guns 
and  range-finders,  the  increased  power  and 
perfection  of  steam  and  electric  machinery, 
the  improvements  in  powder  and  in  steel  for 
projectiles  and  for  armor — have  not  revolu- 
tionized naval  science  so  much  as  they  have 
broadened  it.  The  principles  of  strategy  re- 
main the  same  and  so  does  the  necessity  for 
the  seaman's  skill.  Engineers  construct, 
inventors  invent,  experiments  are  tried, 
sham  battles  are  fought,  and  heated  discus- 
sions agitate  the  naval  mind,  but  the  only 
thing  that  can  determine  the  real  conditions 
of  modern  naval  warfare  is  a  modern  naval 
war. — The  Forum. 


It  strikes  us  as  singular  to  see  an  adver- 
tisement in  an  American  paper  from  a  firm 
in  England,  offering  an  American  machinist 
a  job  at  §10.50,  for  a  first-class  lathe  hand, 
when  the  same  man  can  get  $15  to  |1S  here. 
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THE  ENGINHEII. 


Letteit^  to  the  Editoii. 


To  avoid  misconception  we  state  that  this  department  is  open  to 
all.  I7ie  experienced  and  inexperienced  mechanic  and 
engineer  meet  on  common  ground,  and  are  free  to  express 
their  viexos  in  their  onm  way.  No  communications  will  be 
suppressed  except  their  tenor  and  tone  are  against  the  policy 
of  mis  page.  Personal  reflections  stunild  be  carefully  avoided. 
Correspondents  need  not  heaitate  to  ivrite  for  supposed  want 
of  ability.  Such  corrections  as  are  needed  will  be  made  with 
pleasu7-e.  It  is  specially  requested  that  all  figures  be  made 
very  plain  and  au, proper  names  clearly  written. 


THE  LOG  OF  THE  'BTTITERCUP'  STEAM  LAUNCH. 

Written  Up  by  the  Lady  Chief  Engineer. 
Editors  Engineer: 

You  see  I  remember  your  invitation  in  a  former 
issue,  to  "  favor  us  again  with  a  further  installment 
of  your  expei-iences."  Well,  my  spring  shopping  is 
done,  bonnets,  dresses,  and  wraps  purchased,  and  I 
am  beginning  to  tramp  about  tlie  town  for  health, 
entertainment  and  instruction.  I'm  a  great  believer 
in  "out-door  air,"  and  I  believe  in  tramping  and  I 
retain  good  health  thereby.  There  is  much  to  learn, 
too,  wlien  one  goes  about  seeking  information.  I 
follow  Charles  Reado's  advice,  and  cultivate  "atten- 
tion, observation,  accuracy,"  and  I  now  and  then 
make  a  note  for  future  consideration.  All  young 
men  should  do  this.  Especially  young  engineers— 
tliey'll  get  ideas — they'll  lay  up  a  store  of  useful 
facts  unattainable  otherwise.  I  read  now  and  then, 
in  your  paper,  letters  from  young  men  who  desire 
information  how  to  start  out  in  life.  I  would  like 
to  say  to  such  that  they  should  think,  think,  thitik  ! 
use  their  intellect — the  greatest  force  God  has  given 
them — and,  really  now,  it  is  so  little  used  !  I  see 
engineers  afloat  and  ashore,  who  work  for  their  pay 
only;  thoughtless  fellows  when  they  have  so  much 
time  to  think,  study,  and  improve  their  knowledge 
of  the  noble  profession  in  which  they  are  engaged, 
giving  no  thought  to  anything  save  routine.  I  pity 
such,  for  I  know  what  they  miss  in  life.  I  often  in- 
terview them  and  generally  prescribe  a  good  dose  of 
one  year's  subscription  to  The  Engineer — and 
other  professional  literature.  One  told  me  he  had 
no  time  to  read,  he  was  "  taking  dancing  lessons." 
"  Well,  that  is  all  right,"  I  said,  "  but  get  tlie  paper 
and  look  at  the  pictures,  and  you  will  soon  begin  to 
read  and  find  you  have  ample  time  to  do  so."  I 
was  once  talking  with  a  locomotive  engineer  em- 
ployed on  the  Fitchbui'g  Railroad.     Said  I: 

"Do  you  get  plenty  of  steam  out  of  that  boiler?" 

"  Oh,  yes,  when  she  is  fired  right,"  he  replied. 

"  How  much  coal  do  you  burn  on  your  daily  trip?" 
I  inquired. 

"Well  I  don't  know  as  I  ever  noticed"  was  the 
answer. 

Now  this  man  was  fine  looking,  intelligent,  and 
about  twenty-eiglit  or  thirty  years  of  age,  and  I  said 
to  myself,  "I  bet  he  is  a  fair  sample  of  the  average 
engineer  on  railroads,  and  I  think  I  will  question 
him  further,"  so  I  said  : 

"  Do  you  mind,  sir,  if  I  ask  a  few  questions  for 
personal  information?"  He  did  not  mind,  so  I  pro- 
ceeded as  follows  : 

"If  you  will  tell  me  the  size  of  your  grate  I  be- 
lieve I  can  estimate  somewhere  near  the  amount  of 
coal  you  burn,  on  an  average. 

He  did  not  know. 

"  Then  tell  me  what  cut-off  your  valve  is  set  to, 
and  the  heating  surface  in  your  boiler." 

"  Didn't  know,  boss  mechanic  in  the  shop  looked 
after  the  valve." 

"  Have  you  ever  ascertained  the  square  feet  of 
heating  surface  in  your  fire  box  ?  " 

"  No." 

"  What's  your  estimated  tractive  foi"ce  ?  " 
"Well,  I  really  don't  know." 
"Never  considered  it  yourself?" 
"No." 

His  repeated  "no's"  somewhat  embarrassed  me 
and  I  stopped  my  quizzing,  after  hearing  that  lie 
never  had  much  time  to  read  books  on  engineering, 
nor  did  he  take  enough  interest  in  the  railroad  com- 
pany to  work  for  its  interest  in  saving  coal,  or  in 
looking  after  the  welfare  of  his  engine  ;  he  simply 
worked  and  killed  time  for  the  small  salary  he  re- 
ceived. The  small  salary  made  him  a  small  engineer. 
Now,  I  say,  I  pity  such  engineers  ;  they  injure  their 
own  interests  and  then  growl  loudly  when  some 
thinking  man  is  promoted  over  them. 

The  same  criticisms  apply  to  some  marine  men: 
let  them  use  their  brains  more  in  study,  open  up  the 
throttle  of  the  intellect  and  think,  think,  think  I 
X+Y  will  soon  have  a  familiar  appearance  if  they 
will  think  and  study  over  it,  and  then  their  excel- 
lent practice  will  be  an  able  assistant  in  the  theory. 
Then  they'll  brace  up  a  little  and  have  more  self- 
respect.  No  engineer  has  self-respect  who  neglects 
to  do  his  best,  no  matter  if  he  be  underpaid.  I  like 
engineers;  they  are  brainy  men,  and  I  have  no 
patience  with  those  who  sneer  at  theory,  or  allow 
themselves  to  feel  that  as  they  "never  got  much 
education,"  they  are  therefore  debarred  from  golden 
opportunities  in  the  future.  It's  knowledge  that 
tells,  not  "  brains  "  The  public  is  ready  to  give  all 
the  respect  that  is  due  to  the  noble  profession  of 
engineering.  Lei  engineers  respect  their  calling  and 
do  all  they  can  to  perfect  themselves  in  it  and  credit 
will  be  given  where  credit  is  due,  and  long  overdue, 
too.  The  narrow  minded  assertion  "I  do  what  I'm 
paid  to  do,"  is  death  to  advancement.  Let  the  en- 
gineer improve  his  status,  be  lionest,  and  a  credit  to 
himself  and  some  one  else  will  want  him.  He  is  a 
valuable  man,  and  his  emploj'cr  will  be  willing  to 
pay  him  more  if  the  position  warrants  it.    It  is  self- 


i-espect,  honesty,  faithfulness,  character,  knowledge 
and  skill  that  promotes  men.  Let  the  young  en- 
gineer perfect  his  knowledge  of  the  business  if  he 
wants  to  advance,  to  get  more  pay.  Let  him  go  to 
work  on  books,  read  and  re-read  them.  The  more  I 
re.ad  the  more  fascinating  the  subject  grows.  I  see 
much  in  books  that  I  do  not  understand,  but  it 
makes  no  difference  ;  I  keep  on,  and  somehow  or 
other  I  do  learn  a  thing  or  two,  and  eventually  un- 
derstand quite  easily  what  once  seemed  incompre- 
hensible. I  talk,  sometimes,  with  the  big  men  in  tlie 
profe.ssion,  it  keeps  me  from  getting  conceited.  I 
find  tiiey  study  hard.  What  better  example?  But, 
Messrs.  Editors,  I  started  to  write  my  experiences. 
Cut  out  the  above  if  you  think  best  to  do  so.  [By 
no  means. — Eds.] 

Now  listen:  The  "  jingler''  says,  "  go  ahead  at  full 
speed."  'Twas  aboard  the  'Buttercup'  about  nine 
o'clock  A.  M.,  on  one  of  those  calm,  warm  mornings 
in  midsummer,  when  mere  existence  is  heavenly, 
not  a  zephyr  disturbed  the  mirror-like  surface  of  the 
noble  Kennebec,  "the  river  of  dark  flowing  waters," 
as  its  Indian  name  imjilies.  That  violin  of  the  ship- 
yard, the  caulker's  mallet,  made  music  on  every 
side.  'Twas  dead  low  vvater.  The  delicious  salty 
odor  of  the  sea  mingled  now  and  then  with  the  pun- 
gent scent  of  pine  and  cedar,  greeted  our  nostrils 
like  wild  incense.  The  tide  was  begijining  to 
"soak  up"  river  ;  steam  was  up  ;  our  awning  was 
si)read,  carpets  stretclied,  cushions  arranged,  stores 
aboard,  as  off  we  went,  all  in  good  order,  colors  fly- 
ing, bound  for  Augusta,  thirty-two  miles  up  river. 
The  river  on  which  is  stored,  at  the  present  writing, 
nearly  two  million  tons  of  ice,  and  all  sold,  too,  for 
some  ten  million  dollars. 

Our  party  this  day  consisted  of  my  own  family, 
Miss  S.  and  Mr.  M.  of  Boston,  Miss  S.  and  lady 
friend  of  Bath;  seven  of  us,  ship's  company  all 
told.  How  we  did  skip  along  up  the  beautiful  river, 
seeing  new  beauties  on  every  side  !  How  joyous 
every  heart !  all  cares  laid  aside,  witli  no  thought 
of  danger  to  disturb  the  perfect  peace  of  the  surr 
roundings. 

As  I  look  back  I  think  I  was  never  happier  than 
on  that  very  morning.  I  had  arranged  my  party  to 
suit  each  person's  convenience.  They  were  all  for- 
ward, my  son  at  the  wheel,  his  high-speed  tongue 
running  as  usual  under  full  pressure  ;  he  kept  the 
party  in  a  roar  of  laughter  whenever  his  wit  flashed, 
Now  and  then  our  Captain  would  call,  "steady 
there  !  "  and  my  son  would  let  up  for  a  moment.  I 
was  seated  aft  on  the  port  side  of  the  engine  con- 
templating the  beauties  of  the  surroundings  and 
meditating  on  the  power  of  steam,  the  rapid  and 
noiseless  running  of  the  little  engine;  and  now  and 
then  I  would  seize  the  oiler  and  put  a  few  drops  of 
oil  here  and  there  when  needed.  Everything  about 
our  little  ship  was  in  perfect  condition;  even  the 
brass  work  was  highly  polished — thanks  to  my  son. 

Our  Captain,  meanwhile,  was  in  a  most  comforta- 
ble position,  smoking  and  occasionally  feeding  the 
fire.  He  sat  opposite  me  on  the  starboard  side;  quiet 
seemed  to  reign.  I  remember  he  turned  to  me  and 
said,  "  Ah,  dear  wife  !  this  is  indeed  blissful;  as  Poe 
says  in  the  Oval  Portrait,  '  this  is  life.'  "  I  did  not 
reply,  for  I  was  at  that  instant  frightened  nearly  out 
of  my  senses  by  an  explosion.  What  was  it? 
what  had  happened?  I  was  enveloped  in  steam 
so  dense  that  I  could  hardly  see  six  inches 
from  my  face.  My  first  thought  was,  the 
boiler  has  exploded.  My  second,  no,  it  was  about 
to  do  so.  My  third,  what  is  it?  and  what  has 
become  of  my  husband?  Meanwhile  the  hiss  of 
escaping  steam  continued,  and  I  could  feel  the 
sting  of  the  hot  drops  of  water  occasionally  on  my 
face  and  hands.  I  noticed  the  engine  was  still  run- 
ning, and  beyond  the  hissing,  dead  quiet  reigned.  I 
probably  realized  all  this  in  five  seconds  of  time; 
then  I  heard  my  husband  say:  "don't  be  alarmed,  it 
is  only  the  water-glass  that  has  broken."  He  was 
then  closing  the  cocks,  when  the  steam  and  water 
being  shut  off,  the  air  became  clear  again,  and  as  I 
looked  forward  I  saw  my  son  at  the  extreme  end  of 
the  bow,  his  hair  en  Pompadour  in  reality,  ready  to 
go  overboard  at  a  moment's  warning,  while  the 
frightened,  inquiring  countenances  of  our  friends 
were  turned  towards  us.  Explanations  soon  quieted 
all  fears,  and  we  soon  had  a  new  glass  in  place, 
which  we  covered  the  next  day  with  a  brass  wire 
mesh  to  protect  our  faces  sliould  the  glass  burst 
again.    [Can  you  see  through  it? — Eds.] 

A  trifiing  incident  like  this  is  of  no  account  to  one 
experienced,  but  to  us  gi'eenhorns  it  amounted  to  a 
great  deal.  It  is  not  pleasant  to  receive  such  a  scare 
for  the  first  time.  Not  being  acquainted  with 
machinery,  and  knowing  that  my  husband  was  new 
to  the  business,  I  was  always  ready  for  the  unex- 
pected; my  nerves  were  always  strung  up,  so  when 
anything  unusual  occurred  it  was  always  startling. 
However,  in  this  case  afl'airs  soon  regained  their 
wonted  composure  aboard.  I  liad  passed  forward, 
and  Mr.  M.  had  gone  aft,  where  he  was  conversing 
witli  my  husband  on  accidents  and  steam  engineer- 
ing in  general.    I  remember  that  I  heard  him  say: 

"What  safe-guard  have  you  against  explosion  of 
the  boiler?"  and  my  husband's  reply: 

"The  safety  valve,  which  you  see  is  on  top  of  the 
boiler;  when  steam  is  up  to  130  lbs.,  it  presses  hard 
on  the  spring  which  is  in  the  valve-casing,  and  a 
certain  amount  of  steam  escapes;  just  enough  to 
prevent  the  pressure  going  beyond  180  lbs.  I  jiener- 
ally  run  it  125  Uis.  You  see  the  safety-valve  has  a 
small  lever  on  the  side  to  which  a  wire  is  attached. 
1  will  now  jndl  the  wire  and  show  you  how  the 
steam  escapes.  See!" 


All  this  I  heard  from  my  seat  forward.  I  heard 
the  steam  escaping  from  the  valve  and  wondered 
why  it  did  not  stop.  I  saw  something  was  going 
wrong,  for  my  husband  was  doing  something  which 
I  could  not  see.  The  steam  continued  to  blow,  and 
floods  of  muddy,  greasy  water,  poured  down  over 
the  smoke  bonnet,  while  the  boat's  speed  was  lessen- 
iriK  perceptibly.  I  instantly  realized  that  all  the 
water  in  our  little  boiler  would  soon  be  blown  off, 
and  cast  my  eyes  towards  each  shore  to  see  which 
wa.s  the  nearest,  incase  I  concluded  to  swim  for  it. 
At  the  thought  of  being  blown  there  in  a  thousand 
pieces,  I  could  hardly  restrain  myself  from  going 
overboard.  Were  we  to  be  blown  up  at  last — after 
all?  If  so,  I  concluded  I  would  stick  closely  to 
my  husband,  and  passed  aft  where  he  was  working. 
My  first  glance  fell  on  the  water  glass.  Gracious 
heavens!  no  water  there.  I  tried  the  guage-cocks — 
nothing  but  steam  appeared.  Meanwhile,  the  in- 
spirator was  doing  its  work,  thank  goodness,  and 
finally  the  safety-valve  closed  after  blowing  out  a  lot 
of  greasy,  muddy  water.  This  was  scare  number 
two,  to  two  of  us.  We  did  not  say  much  about  it 
to  our  friends  forward,  who  thought  all  but  the  flood 
of  water  was  an  ordinary  occurrence.  They  were 
unconcerned,  and  hardly  noticed  what  was  going 
on. 

My  son  was  wiser.  He  interviewed  his  father,  and 
said  in  an  emphatic  manner  that  "  this  was  his  last 
trip,  he  didn't  care  to  risk  his  life  again"  and,  "if 
we  wanted  a  pilot  we  must  get  another  boy."  Mj 
husband,  somewhat  annoyed,  said: 

"  Young  man  !  the  first  thing  you  must  learn  is 
to  obey  orders  when  aboard  ship.  Refusal  to  do  so 
is  mutiny;  go  forward  and  attend  to  the  wheel." 
Our  son,  somewhat  crestfallen,  replied: 

"  Let  mother  do  the  steering  for  awhile,  Tva  tired 
and  worried;"  then,  timidly:  "do  you  really  think  it 
is  safe  to  be  aboard  here?" 

I  saw  it  was  best  to  give  him  a  chance  to  quiet  liis 
fears,  and  as  I  had  already  taken  the  wheel  I  con- 
tinued there  for  awhile,  but  listening  closely  could 
catch  now  and  then  a  word  which  convinced  me 
that  a  mutiny  was  in  active  progress  aft.  My  son 
was  nervous,  and  his  tongue  was  active  in  argument. 
My  husband  was  trying  to  inculcate  good  precepts 
in  his  instructitns  regarding  good  behavior  and 
good  manners.  My  son  was  questioning  his  father's 
ability  in  his  new  profession,  until  finally  I  heard 
him  say: 

"  Mind  me  now,  go  forward!  you  know  too  much; 
your  head  is  getting  too  large;  j-ou  are  too  erudite 
altogether.  Go  forward  and  attend  to  your  duties." 
As  the  young  knight  with  the  sorrowful  counte- 
nance came  forward,  I  could  not  but  say. 

"  Well,  Eruditus,  what's  the  matter';^" 

"  Eruditus,''  they  all  cried,  "Eruditus,  ha  I  ha  !  ha  ! 
that's  a  good  name  ;  very  appropriate,  too."  The 
name  has  always  stood  by  my  promising  son  ;  he  is 
erudite  enough  at  this  writing  to  enter  the  Massa- 
chusetts Institute  of  Technology,  but  not  old 
enough  by  two  years  to  do  so.  I  don't  know  that 
anyone  can  teach  him  much  ;  he  has  lived  sixteen 
years  and  "  knows  it  all." 

Now  such  an  experience  as  the  above  is  startling 
to  a  novice,  and  I  don't  know  any  experienced  en- 
gineer who  likes  to  see  his  water-glass  empty  and 
water  going  out  of  the  safety  valve  at  the  rate  of  a 
mile  a  minute.  Our  boiler  never  got  foul  again.  We 
were  three  hours  and  ten  minutes  going  to  Augusta 
— a  good  tide  with  us  two-thirds  of  the  way.  We 
had  had  two  adventures  and  were  somewhat  weary 
and  very,  very  hungry ;  even  Eruditus,  who  had 
been  eating  sandwiches,  cookies,  cakes,  boiled  eggs, 
devilled  ham,  bananas,  pears,  etc.,  all  the  way.  You 
can  imagine  what  our  dinner  consisted  of,  so  I'll  say 
nothing  about  that.  We  went  the  rounds  of  the 
State's  Capitol  and  paid  our  respects  to  the  great 
publisher  who  lives  there;  made  a  few  purchases  and 
started  for  home  at  three  o'clock  with  a  good  tide  all 
the  way.  It  was  my  watch  as  engineer  and  I  opened 
her  out.  No  mishaps  disturbed  us  ;  we  sped  along 
at  a  rapid  gait.  O  what  a  delightful  sensation  !  how 
inspiring  to  glide  over  the  beautiful  tide  at  full 
speed  !  a  thing  of  life  under  your  control,  watching 
the  lengthening  shadows  cast  by  the  declining  sun, 
its  rays  painting  the  landscape  with  beautiful  tints  ! 
True  it  is  that  this  locality  is 

A  veritable  port  of  rest  from  troublous  toil; 

The  world's  sweet  inn  from  pain  and  wearisome  turmoil. 

We  arrived  home  safely  in  due  season.  As  the 
boat's  liead  was  brought  up  to  the  wharf,  our  Miss 
S.  seized  the  "painter,"  in  readiness  to  make 
fast.  She  even  went  so  far  as  to  fend  off,  thus  be- 
ing obliged  to  stand  well  forward.  As  the  tide  was 
running  strong,  the  boat  began  to  take  a  slight  sheer, 
which  Miss  S.  noticed,  and  endeavored  to  check 
by  clinging,  as  well  as  she  could,  to  the  wharf.  Of 
course,  it  was  useless.  With  her  hands  on  the 
wharf  and  lier  feet  on  the  receding  boat,  she  was  not 
in  an  enviable  position.  Mr.  M.  rushed  to  her 
assistance,  but  it  was  too  late;  down,  down  she  went 
into  the  water,  but  not,  however,  in  her  "  best  suit 
of  clothes."  Down,  down,  until  the  rope  still  wound 
around  her  hand  checked  her  descent.  By  this  time 
excitement  reigned  supreme  for  the  third  time  that 
day.  I  did  not  notice  that  she  had  clung  to  the  rope, 
sol  shouted,  "She's  gone  under  the  boat;  she'll 
surely  drown!'' 

My" noble  son,  Eruditiis,yAm^eA  to  the  rescue,  and 
overboard  he  went.  I  was  then  doubly  alarmed,  but 
he  might  have  spared  himself,  for  ilr.  M.  was  the 
fortunate  one  to  rescue  her.  He  seized  the  rope  and 
soon  pulled  her  to  the  surface.  She  was  a  sptinky 
girl  and  came  up  smiling,  exclaiming  :  "O,  my  em- 
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broidery-work  is  all  wet!"  We  soon  had  her  on  the 
wliarf,  a  sorrowful  but  beautiful  object. 

Thus  ended  our  eventful  trip. 

Boston,  Mass.  Mkr.  "  Buttercup." 

[We  are  sorry  that  it  ended,  and  hope  that  the  log 
of  the  '  Buttercup  '  will  be  continued  indelinitely.  It 
far  surpasses  Lady  Brassey's  Voyage  of  the  '  Sun- 
beam'ia  thrilling  occurrences  and  live  incidents. 
We  hope  Eruditus  will  continue  to  be  of  the  ship's 
company.  lie  is  a  central  and  imposing  figure. — 
Eds.] 


THE  WOKK  OF  AN  INJECTOR. 

Editors  Engineer: 

At  tiie  risk  of  being  called  an  injector  crank,  1 
give  my  views  on  the  subject. 

We  can  easily  calculate  how  many  pounds  of  water 
each  pound  of  steam  takes  into  a  boiler  with  an  in- 
jector by  finding  how  juany  degrees  the  steam  heats 
the  water  in  |)assiiig  througli  the  injector. 

An  injector  is  feeding  a  boiler  at  70  lbs.  pressure, 
and  the  steam  raises  the  temperature  of  the  water 
from  50°  to  110°.  How  many  pounds  of  water  does 
♦  ach  pound  of  steam  take  into  the  boiler?  In  raising 
the  temperature  of  the  feed  water  from  50°  to  llO" 
each  i)ound  of  water  takes  (50  units  of  lieat.  Total 
heat  above  0  in  a  pound  of  steam  at  70  lbs.  pressure 
is  1210  units,  1310— 110=1100.  1100-i-GO=18>c^.  Hence 
each  pound  of  steam  takes  18}<j  lbs.  of  water  into  the 
boiler. 

A  pound  of  saturated  steam  will  heat  5}4  l'»-  of 
water  33°  to  212°.  Some  injectors  will  take  water 
at  32°,  and  deliver  it  to  boiler  at  212°.  In  tiiis  case 
each  pound  of  steam  takes  only  5}4  lbs.  of  water  into 
the  boiler. 

Steam  will  escape  from  a  boiler  under  15  lbs. 
pressure  with  30  times  the  velocity  of  the  water,  and 
pound  for  pound  will  have  30x30=900  times  the 
power  of  tlie  water.  If  the  steam  can  be  condensed 
instantly  after  leaving  the  steam  tube  of  an  injector, 
it  has  velocity  enough  to  carry  itself  into  a  boiler 
under  15x900=13,500  lbs.  to  the  square  inch. 

If  all  the  velocity  of  a  pound  of  steam  was  im- 
parted to  the  feed  water,  it  would  take  into  the 
boiler  900  lbs.  of  water.  In  this  case  the  tempera- 
ture of  the  feed  water  would  be  raised  a  little  more 
than  1°.  Such  a  result  is  never  approached  in  prac- 
tice. Everyone  has  noticed  dry  steam  escaping 
from  a  gauge  cock  or  pipe  from  a  boiler  ;  the  steam 
jet  retains  the  form  of  liole  from  which  it  escapes 
for  some  distance  after  it  leaves  the  pipe,  which 
shows  that  the  velocity  at  which  it  is  moving  is 
greater  than  the  velocity  of  expansion. 

Notice  the  difference  between  a  jet  of  steam  and  a 
jet  of  water  of  the  same  temperature;  the  water  ex- 
pands or  explodes  immediately  after  leaving  the 
pipe,  which  shows  that  the  velocity  of  expansion  is 
greater  than  the  velocity  of  discharge. 

Imagine  a  jet  of  superheated  water  coming  out  of 
the  steam  tube  of  an  injector,  and  we  will  easily  see 
why  a  little  water  will  stop  an  injector  working. 

If  the  steam  escapes  into  the  combining  tube  of  an 
injector,  where  it  is  surrounded  by  water,  some  of 
the  steam  is  condensed  without  expansion;  it  is  to 
the  quick  condensation  of  the  steam  that  the  injec- 
tor owes  its  action,  and  the  quicker  it  is  condensed 
the  more  velocity  it  retains, and  the  more  water  it  will 
take  into  the  boiler.  Some  of  the  steam  retains  its 
velocity  after  it  is  condensed,  and  gives  the  feed 
water  used  to  condense  it  velocity  enough  to  enter 
the  boiler,  when  guided  by  properly-shaped  tubes. 
In  a  reliable  injector  that  velocity  must  be  consider- 
ably more  than  the  velocity  at  which  water  will  es- 
cape from  the  boiler. 

If  we  consider  the  steam  that  drives  an  injector  as 
water  moving  at  a  velocity  great  enough  to  over- 
come many  times  the  pressure  in  the  boiler,  the 
principle  ought  to  appear  clear  to  anyone, 

Everyone  knows  who  uses  an  injector  that  it  will 
work  best  with  cold  feed  water.  Wliy  V  Because 
cold  feed  water  will  condense  the  steam  quicker. 
If  we  consider  the  injector  as  an  ejector  or  pump, 
the  circular  jet  is  the  worst  form  in  which  it  can  be 
made,  if  we  wish  to  get  the  most  work  out  of  it  for 
the  least  steam,  because  the  circular  jet  presents  the 
least  area  for  the  condensation  of  the  steam.  In  a 
large  jet  the  outside  does  most  of  the  work,  and  the 
steam  in  the  center  does  little  but  heat  the  water. 

Albert  H.  H.u.laday. 


ALIEN  ENGINEERS  CAUGHT. 

Editors  Engineer: 

There  have  been  several  foreign  steamers  running 
to  this  port  in  the  fruit  trade  for  four  or  five  years. 
Several  months  ago  three  of  them  were  American- 
ized. We  thougTit  it  strange  that  there  was  no 
vacancies  for  American  engineers  and  captains,  and 
upon  investigating  the  matter  found  that  the  engi- 
neers and  captains  had  been  Americanized  also.  The 
M,  E.  B.  A.  No.  13  took  the  matter  in  hand,  and  ap- 
pointed a  committee  to  investigate  the  matter  thor- 
oughly. Robert  B.  Dick  was  made  chairman.  After 
considerable  hard  work  the  committee  found  that 
there  had  been  a  wholesale  business  carried  on  in 
procuring  fraudulent  naturalization  papers,  and 
some  prominent  Americans  had  been  connected 
with  it.  These  people  appeared  before  the  U.  S. 
Local  Inspector  with  their  citizenship  papers,  and 
after  going  through  tlie  proper  examination,  were 
granted  licenses.  The  committee  thought,  when 
Uiey  had  procured  sufficient  evidence  against  James 
Howden.Capt. William  Scott,  and  John  Martin,  they 
would  have  them  arrested  for  perjury.  Bro.  Dick 
had  warrants  issued  for  their  arrest;  tiiey  were  given 
a  hearing,  and  held  in  §1,000  bail  to  appear  at  court. 


Bro.  Dick  also  took  a  rule  of  court  on  them,  to  show 
cause  why  their  natur  alization  jiapers  should  not  bo 
revoked  and  cariceled.  This  rule  was  made  return- 
able on  tlie  10th  ult.  The  defendants  ap|)i-ared  to 
answer,  and  the  court  decided  that  Jas.  Howden, 
William  Scott,  and  .John  Martin  obtained  their 
citizeiislup  papers  by  fraud,  and  the  court  ordered 
that  their  papers  should  be  canceled  and  destnjyed. 
Bro.  Dick  also  communicated  with  one  John  ( '.  Cuth- 
bertson,  who  also  obtained  his  pajiers  by  perjury,  to 
surrender  his  lic-ense  to  the  U.  S.  Inspector  ])e(i<lirig 
an  investigation  in  his  case;  ho  readily  complied 
with  the  re(|uest.  Bro.  Dick  has  also  taken  a  rule  of 
court  on  one  James  Mclnnes,  (Jliief  Engineer  of  the 
Ss.  'Bri.rham,'  to  show  cause  why  his  naturalization 
papers  sliouhl  not  be  revoked;  he  has  a  warrant  for 
his  arrest  on  his  return  from  the  West  Indies,  and 
there  is  but  lil  tle  doul)t  that  Jiis  license  will  be  re- 
voked. All  this  has  been  done  with  very  little  e.x- 
pense  to  No.  13,  the  defendants  being  glad  to  settle 
the  bill.  If  this  business  of  making  foreign  engi- 
neers could  have  been  carried  on  for  about  two  years 
more  there  would  have  been  enough  engineers  and 
captains  made  to  supply  the  coast.  There  is  plenty 
of  work  yet  to  be  done,  and  a  good  share  of  ic  for 
the  I'ilots'  Association.  If  they  will  take  the  matter 
in  hand  noui,  they  would  benelit  by  our  experience, 
and  we  would  be  willing  to  help  them.  We  don't 
suppose  there  will  be  any  new  candidates  of  this 
class  for  quite  a  while,  as  we  propose  to  have  a 
closer  watch  on  this  business  than  heretofore.  We 
could  have  sent  all  these  people  to  jail,  but  that  is 
not  the  root  of  the  evil;  we  have  got  to  the  root  of 
it,  but  we  have  not  decided  what  action  we  will 
take  in  the  matter. 

Mr.  Editor,  by  publishing  this  we  know  it  will  be 
well  scattered,  as  your  valuable  paper  is  circulated 
far  and  near,  and  it  may  i)rove  a  terror  to  others 
who  are  inclined  to  go  in  for  that  kind  of  business. 

Philadelphia.  Committee. 

— — >  ♦  »  

TRACTION  INCREASERS. 
Editors  Engineer: 

You  had  a  cut  in  the  last  issue  which  shows  a  man 
standing  on  a  scale  with  a  lot  of  levers  rigged  to 
him,  endeavoring  to  increase  his  weight  on  the  scale 
by  hauling  on  tJiem.  Of  course  he  could  not  do 
that,  but  you  say  the  cut  represents  the  model  of  a 
traction  increaser  on  a  new  locomotive  which  does 
not  increase  anything.  Allow  me  to  disagree 
with  you.  It  is  well  known  that  the  load  can  be 
thrown  on  or  off  locomotive  drivers,  else  why  do  we 
see  statements  of  such  and  such  loads  on  drivers  and 
so  much  on  trucks?  Particularly  are  you  in  the 
wrong  where  you  say  or  speak  of  trailing  wheels  in 
connection  with  the  engine  you  name,  for  that  en- 
gine has  only  one  pair  of  drivers.  Now  if  you  will 
kindly  oblige  by  telling  me  (and  others)  where  we 
are  wrong  in  supposing  the  arrangement  you  criti- 
cise is  defective,  I  shall  be  glad.         A  Fireman. 

New  Haven,  (i!onn. 

[Suppose  we  were  able  to  put  a  bar  under  a  loco- 
motive, and  lift  it  bodily  up  in  the  air  so  that  it  was 
balanced  truly  on  the  bar.  Then  its  center  of  grav- 
ity would  be  through  the  center  of  the  bar.  Now 
suppose  we  shift  the  bar  toward  the  back  end  of  the 
engine;  then  the  bar  is  out  of  the  center  of  gravity, 
and  the  front  end  falls,  resting  on  a  truck,  let  us  say, 
which  bears  a  portion  of  the  load;  the  remainder  of 
the  lo9,d  is  resting  on  the  bar.  Does  our  correspond- 
ent mean  to  say  that  this  load  can  be  increased  by 
any  mechanical  device?  We  say  it  cannot,  and  it 
makes  no  difference  whether  there  are  one  set  or 
two  sets  of  drivers,  as  regards  the  principle. — Eds.] 


VACUUM. 

Editors  Engineer: 

Will  you  give  a  student  a  few  points  in  regards  to 
vacuum.  Books  that  I  have  read  say  it  is  nothing, 
but  that  a  perfect  vacuum  pressure  is  15  lbs.  to  the 
square  inch;also,that  the  atmosphere  alone  is  15  lbs.  to 
the  square  inch,  or  thereabouts.  Then  I  am  told, 
again  that  for  every  2  inches  of  vacuum  shown  on  the 
gauge,  it  is  equal  tol  lb.  of  live  steam.    How  is  this? 

New  York.  G.  T. 

[There  are  many  contradictions  in  works  which 
are  puzzling  to  beginners.  A  vacuum  is  simply  a 
space  from  which  the  air  has  been  exhausted.  It 
has  no  pressure  necessarily,  for  there  is  nothing  to 
exert  pressure.  A  perfect  vacuum  then,  is  absence 
of  everything.  Now  look  at  another  subject — the 
pressure  of  the  atmospliere:  This  is  14.7  lbs.  at  the 
level  of  the  sea. .  Of  course,  if  a  piston  has  a  perfect 
vacuum  on  one  side  and  atmospheric  pressure  on  the 
other,  the  air  will  exert  a  force  equal  to  14.7  los., 
the  vacuum  has  no  pressure  whatever;  it  simply 
offers  no  resistance.  Suppose  a  little  air  leaks  into  a 
perfect  vacuum,  and  reduces  it  by  2  lbs.,  let  us  say, 
then  there  is  said  to  be  pressure  above  a  perfect 
vacuum  to  that  extent.  Steam  of  1  lb.  gauge  pres- 
sure is  equal  to  15  lbs.  absolute,  as  it  is  called.  That 
is,  the  reckoning  is  from  perfect  vacuum.  Since  it 
has  been  raised  against  the  pressure  of  the  atmos- 
phere, if  that  pressure  is  taken  away,  it  is  equal  to 
15  lbs. — Eds.] 

It  is  significant  that  the  class  in  wood 
engraving  at  the  Cooper  Institute  in  this 
city  has  been  permanently  discontinued, 
owing,  it  is  stated,  to  the  fact  that  wood 
engraving  is  no  longer  a  profitable  trade  to 
follow.  Process  blocks  have  so  cut  into  it 
that  an  ordinary  engraver  cannot  live. 


WE  KNOW  THEM. 

The  Marina  licconl,  of  ( 'li;veland,  has 
this  to  say  in  a  recent  issue  concerning  ma- 
rine engineers  on  the  Great  Lakes: 

The  Murine  Record  lias  repeatedly  urged  the  gr«w- 
ing  necessity  of  more  assistance  in  the  enj-ine  room, 
at  a  time,  too,  when  a  discussion  of  the  subject  would 
do  the  most  good,  viz.:  during  the  close  of  naviga- 
tion, and  we  are  pleased  to  inform  our  esteemed 
contemporary  that  engineers'  assixtantH  are  now 
being  shipped,  as  oih-rs  or  greasers,  and  it  is  within 
our  orovince  to  say  that  the  help  is  fully  ai)preciated 
by  tlie  owners  as  well  as  by  the  senior  engineers.  In 
this  connection  we  take  exception  to  the  follow- 
ing paragraph,  quoted  from  the  article  publu^hed  in 
the  columns  of  our  'contemporary: 

"(iood  men  are  always  scarce,  and  it  is  unjunt  to 
them  to  rate  them  on  a  par  with  the  idle  and  dis- 
sijiated,  who  are  willing  to  work  for  anything." 

The  idle  and  dissipated  find  no  hoM  on  fresh 
water.  As  aclass,or  as  an  organization  of  mechanics, 
the  lake  marine  engineers  are  the  jieers  of  any 
skilled  workmen  on  the  face  of  the  earth,  tliey  re- 
side, work,  and  maintain  good  homes  year  in  and 
year  out  in  close  proximity  to  the  men  for  whom 
they  sail,  and  coniluct  themselTes  at  all  times  in 
such  a  manner  as  to  command  the  resjiect  <>{  the 
owners  who  entrust  their  valuable  property  into 
their  hands  for  safe  keeping.  Such  is  our  candid 
and  undivided  opinion.  We  further  admit  that  we 
see  no  reason  for  continuing  a  discussion  of  this 
subject,  when  the  season  of  work  for  all  hands  lias 
commenced,  wliile  it  is  beyond  our  [irovince  to  voice 
the  sentiment  of  a  large  class  by  quoting  from  per- 
sonal or  individual  interviews  as  ojiportunity  offers. 

To  this  last  paragraph,  yes.  It  is  not  be- 
yond our  province,  for  we  represent  the  other 
side  of  the  argument,  but  the  question  will 
keep.  We  happen  to  know  better  than  our 
contemporary  the  effect  of  the  discussion  of 
marine  engineers'  interests  in  these  columns, 
for  we  belong  to  the  M,  E.  B.  A.  ourselves, 
and  no  one  but  a  licensed  marine  engineer 
can  become  a  member.  Over  our  desk  hangs 
a  certificate,  issued  from  the  port  of  Detroit 
in  1858,  and  in  that  port  The  Engineer  has 
over  one  hundred  subscribers,  to  sa^-  noth- 
ing of  readers.  It  is  the  same  in  all  the 
Lake  ports  as  regards  our  connection,  and 
more  marine  engineers  read  The  Engineer 
than  any  other  one  or  two  papers,  as  it  is 
quite  natural  that  they  should.  We  argue 
for  our  own  side  and  its  interests,  and  as  yet 
we  have  not  had  any  protests.  We  freely 
admit  that  it  is  too  late  in  the  season  to 
effect  anything,  but  there  are  otler  seasons 
coming  when  w^e  .shall  have  more  to  say 
Till  then  let  us  all  work  as  hard  as  we  can 
and  keep  our  powder  dry. 


About  six  months  ago  one  of  the  stacks 
at  the  Barbour  Thread  Works,  Paterson, 
N.  J.,  was  struck  by  lightning.  The  chim- 
ney is  a  square  brick  structure  about  100 
feet  high.  The  electric  bolt  struck  it  about 
30  feet  from  its  summit,  cut  it  in  two  hori- 
zontally, so  that  the  upper  section  was  lifted 
clear  of  the  remainder  and  dropped  back 
into  place  so  .squarely  that  it  remained  bal- 
anced and  standing,  though  swaying  a  liltle 
in  a  strong  wind.  Not  wishing  to  rebuild  the 
chimney  during  the  winter,  the  company 
caused  a  broad  iron  band  to  be  rigged 
around  the  fracturea  little  distance  outward 
from  the  chimney,  forming  a  trough  into 
which  cement  was  jiacked,  thereby  rendering 
the  chimne\'  temporarily  safe.  During  the 
summer  the  stack  will  be  taken  down  to  the 
point  of  fracture  and  rebuilt. 

 •   

At  a  recent  meeting  of  the  American 
Society  ^Mechanical  Engineers,  Prof.  Denton 
read  a  paper  on  testing  lubricants,  in  which 
this  passage  occurs: 

"It  seems  hardly  possible,therefore,that  the  quality 
of  durability  in  lubricants  can  be  measured,  exce[i"t 
by  copying  in  a  very  perfect  manner  the  exact  condi- 
tions of  arrangement,  proportion  and  method  of 
feeding  which  are  to  l>e  used  where  the  lul)rieant  is 
to  be  applied;  and  even  when  this  precaution  is 
taken,  the  fact  that  in  some  kinds  of  service  the 
limit  to  the  consumption  of  oil  depends  upon  the 
extent  to  which  dust  or  other  refuse  becomes  mixed 
with  it,  as  in  railroad  car  lubrication,  and  in  the 
case  of  agricultural  machinery  makes  it  almost 
hopeless  to  expect  that  laboratory  tests  can  contrib- 
ute very  much  of  practical  value  in  the  determina- 
tion of  relative  durability  of  lubricants." 

This  is  the  same  position  we  took  in  Xo. 
10,  current  volume,  on  ''Bearings,"  and  it  is 
satisfactory  to  have  our  views  confirmed 
by  so  close  an  observer  as  Prof.  Denton. 
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SPECIAL  NOTICE. 

Wk  ag"ain  call  the  attention  of  all  dealing- 
with  us  to  our  business  address,  which  is 
Egbert  P.  Watson  &  Son,  150  Nassau  Street, 
New  York,  not  The  Engineer,  150  Nassau 
Street,  New  York.  There  are  so  many  pa- 
pers in  this  city  which  have  "  Engineer  in 
some  part  of  their  title  that  it  is  no  lon^*er 
distinctive,  and  with  the  immense  amount  of 
mail  matter  passing  through  the  New  York 
Post-Office  it  is  not  at  all  strange  that  some 
matter  should  be  misdelivered.  Where  a 
postman  has  hundreds  of  letters  to  deliver 
several  times  a  daj'^  it  is  easy  for  him  to  get 
confused  on  "  Engineer." 

We  have  frequently  received  money  letters 

endorsed,  "Opened  by  the  Engineer," 

and  our  exchanges  go  astray  so  often  that 
we  will  thank  all  publishers  to  re- direct  their 
labels  as  above  to  the  firm  name  onl3\  We 
never  receive  any  exchanges  returned  en- 
dorsed "  opened  by,"  etc.,  etc. 

THE  BELLAMY  *IDEA— LIMITED. 

In  various  ages  of  the  world  men  have 
propounded  schemes  to  benefit  their  fellows. 
The  wish  to  escape  the  hereditary  curse  of 
earning  one's  bread  by  the  sw^eat  of  the  brow 
is  universal,  and  there  are  some  who  cherish 
the  idea  that  they  can  invent  plans  by  which 
the  weak  in  worldly  affairs  shall  be  made 
strong,  the  foolish  wise,  the  careless  careful, 
and  the  indifferent  man  an  ambitious  and 
earnest  one.  These  are  all  laudable  inten- 
tions, and  when  they  are  universally  adopt- 
ed the  inillenium  will  be  imminent.  The  ob- 
jects above  set  forth  are  embraced  in  a  new 
social  scheme  for  the  advancement  of  man 
kind,  and  the  chief  of  it  is  a  man  called  Bel- 
lamy, who  has  written  a  book  which  we  have 
not  read,  called  "  Looking  Backward.^' 
Queerly  enough,  this  book  fell  flat  on  the 
mai'ket,  as  a  commercial  venture  ;  it  did  not 
sell,  until  by  the  merest  chance  a  coterie  of 
influential  Boston  persons  took  it  up,  and  be- 
gan to  disseminate  its  views  as  a  basis  of  a 
new  social  gospel,  which  if  lived  up  to  wall 
forever  relieve  mankind  of  the  ancient  curse. 
They  need  take  no  thought  for  the  morrow, 
or  not  much  thought — and  tlie.y  can  pursue 
the  even  tenor  of  their  way  unharassed  by 
business  cares  or  anxieties.  People  who  de- 
pend upon  funds  in  trust  for  dividends  can 
go  about  their  lawful  occasions  with  the  cer- 
tainty that  the  dividends  will  be  forthcom- 
ing, undiminished  in  amount.  Men  who 
hold  other  men's  notes  can  sleep  soundly, 
the  notes  will  not  be  protested  ;  in  short, 
save  for  battle,  murder,  sudden  death,  the 
freaks  of  the  elements,  acts  of  God,  or  the 
common  enemy,  all  sources  of  care  and  wor- 
riment  to  mankind  are  ehminated  at  once 
from  the  general  order  of  life. 

The  mind  which  conceived  so  broad  a 
scheme  as  that  cited  above  will  no  doubt  3'et 
find  some  way  by  which  the  elements  can  be 
controlled,  and  men  insured  against  all  the 
accidents  which  now^  environ  them  from  such 
sources;  and  if  they  are,  what  then  ?  Before 
we  answer  this  inquiry  let  us  quote  a  pas- 
sage or  so  from  the  words  of  the  chief 
prophet  and  sage,  Edward  Bellam3',  for  this 
new  doctrine  which  we  have  mentioned  above 
is  a  sober  fact-,  and  numbers  among  its  fol- 
lowers some  of  the  most  learned  and  able 
men  of  the  country  : 

"  The  Nationalistic  movement,"  said  Mr.  Bellamy, 
"  i.s  a  perfectly  natural  outgrowth  of  the  times.  It 
would  he  absurd  for  me  to  pretend  to  leadei  ship  in  it. 
There  are  no  leaders.  It  is  in  the  air  everywhere. 
We  certainly  seek  to  change  the  present  social  sys- 
tem, but  we  shall  do  it  through  the  channels  afforded 
by  the  system  itself,  that  is,  legislation  when  the 
pro]>er  time  conies.  Our  programme  or  declaration 
of  principles  lias  not  been  changed  since  the  first 
Nationalist  club  began  its  work.  The  principles 
may  be  briefly  summed  up  thus  :  That  industrial 
competition  should  be  displaced  by  industrial  a.sso- 
ciation.  This  involves  the  absorption  by  the  Gov- 
ernment of  all  the  enterprises  or  agencies  by  w  hich 
men  produce  food,  clothing,  fuel,  shelter  and  lux- 
uries, and  the  menus  by  which  they  are  distributed 
and  exchanged.    Thf  phenomena  of  trusts,  by  wliich 


great  economy  of  labor  and  superintendence  is  se- 
cured, show  that  the  principle  is  not  only  practicable, 
but  in  accord  with  the  tendency  of  the  times.  We 
would  abolish  competition  and  substitute  for  it  such 
an  association  of  industries  that  everything  made  or 
done  should  be  reduced  to  a  cost  price,  for  the  bene- 
fit both  of  producers  and  consumers.  Government 
then  would  be  the  management  of  a  vas-t  industrial 
system,  in  whicli  every  man  should  be  a  partner. 
No;  this  is  not  State  Socialism  as  I  understand  it,  for 
we  go  beyond  the  programme  of  the  State  Socialists 
in  several  essential  details.  In  our  ultimate  society 
all  the  workers  would  be  organized  after  the  plan  of 
a  great  army.  Every  man  would  have  his  place  and 
his  especial  duties  under  acknowled^ied  commanders 
or  superintendents;  promotion  would  be  by  merit ; 
retirement  from  active  labor  would  come  after  such 
a  number  of  years  as  would  equitably  measure  the 
value  of  a  man's  work  in  terms  of  production  ;  men 
or  women  disabled  in  the  course  of  their  labor  would 
be  pensioned,  and  the  pension  system  would  extend 
to  all  the  retired  corps.  Under  judicious  superin- 
tendance  there  would  be  no  more  shoes  made,  for 
instance,  than  would  be  required  by  the  population; 
no  more  wheat  grow  n  than  would  be  sufficient  to 
supply  bread,  and  so  on  through  every  form  of  pro- 
ductive industry,  the  absence  of  competition  secur- 
ing the  community  against  the  evils  of  overproduc- 
tion. No;  this  is  not  paternalism.  Many  of  our  crit- 
ics accuse  us  of  carrying  paternal  government  to  an 
extreme,  but  we  regard  this  great  industrial  organ- 
ization as  the  acme  of  truest  democracy.  The  peo- 
ple would  rule  absolutely  through  their  own  organ- 
ization, and  because  men  would  not  have  to  struggle 
for  a  lifetime  for  simple  maintenance,  they  would  be 
the  freer  to  develop  individuality.  Through  the  econ- 
omies of  association  men  would  be  enabled  to  cul- 
tivate the  nobler  qualities  of  their  nature.  Our  prin- 
ciples are  really  conservative,  preservative  of  the  re- 
public even,  for  at  the  present  rate  of  the  develop- 
ment of  association  on  a  gigantic  scale,  the  people 
will  have  to  decide,  at  a  time  not  far  distant,  between 
submitting  as  the  hired  laborers  of  trust  or  acquiring 
the  title  and  control  of  industries  for  themselves. 
Industrial  association  is  the  most  patent  fact  of  to- 
day, and  the  question  comes  simply  on  the  adoption 
of  that  principle  by  the  whole  people  and  the  appli- 
cation of  it  to  their  own  interests." 

This  is  the  scheme  as  set  forth  by  the 
schemer  of  it,  and  it  would  be  hard  to  find 
anything  shallower  or  sillier  in  conception. 
All  industries  are  to  be  in  the  hands  of  one 
central  government  or  head,  and  all  are  to 
be  parties  in  a  grand  co  operative  world  I 
No  provision  is  made  for  Darwinians,  who, 
it  seems,  are  not  recognized  b.y  Mr.  Bella mj-; 
what  is  to  become  of  them  ?  There  are  some 
earnest,  virile,  and  robust  men  in  this  world 
yet,  and  these  do  not  want  to  be  made  part- 
ners in  anything  against  their  will.  They 
do  not  want  to  be  run  in,  so  to  speak,  with 
the  Government,  but  they  do  want  to  man- 
age their  affairs  in  their  own  way,  and  sink 
or  swim  according  to  tlieir  abilities.  In 
the  grand  social  cataclysm  which  will  oc- 
cur when  the  Bellamistic  millenium  dawns, 
a  few  of  these  virile  men  will  inevitably  sur- 
vive; they  will  crawl  out  somewhere  on  the 
globe  and  organize  by  themselves,  and  they 
may  make  trouble  for  the  Bedlamites.  A 
clause  should  be  inserted  in  the  prospectus 
of  the  Nationalist  which  will  effectualh-  dis- 
pose of  them. 

It  must  be  observed  that  Mr.  Bellamy's 
beautiful  faith  in  the  purity  of  men's  motives 
when  they  are  organized  in  the  form  of  a 
"  Government,"  is  not  shared  by  the  major- 
ity of  mankind.  Their  natures  are  not  at 
all  changed  by  civic  honors,  and  there  are 
quite  as  manj'  untrustworthy,  vain,  weak, 
sill}',  dishonest  men  in  high  places  as  there 
are  in  low.  Why  success  is  assumed  be- 
cau.se  labor  and  industries  are  centralized  is. 
more  than  we  can  understand,  and  as  for  the 
trust  idea  which  Mr.  Bellamy  touches  upon, 
as  an  illustration  of  the  possibilities  of  his 
scheme,  we  think  it  an  unfortunate  allusion. 
So  far  as  our  observation  goes,  trusts  have 
been,  and  still  are,  quite  unpopular,  and 
quite  unfortunate  for  many  who  trusted  in 
them. 

But  suppose  the  Bellamy  idea  is  adopted, 
and  these  United  States  became  a  vast  social 
and  business  organization,  what  then?  Let 
us  leave  out  the  business  aspect  of  the  sub- 
ject, and  dwell  only  upon  the  social  side  of 
it:  what  will  become  of  mankind?  Without 
the  healthy  friction  of  business  cares  and 
anxieties  men  will  become  mentally  and 
physically  attenuated,  atrophied;  the  lean 
and  slippered  pantaloon  will  infest  the  land- 
scape; the  querulous  voice  of  the  satisfied 
man  will  be  heard  on  every  side;  his  listless, 
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vacuous  face  will  haunt  one;  liis  pale  disor- 
dered visag'e  will  be  present  evcuywhere. 
When  there  is  nothin^^-  to  i)lan,  nothin<^-  to 
conti'ive,  nothing?  to  /^uard  against,  when 
there  are  no  precautions  to  be  taken  against 
the  evil  day.  when  all  things  ai'e  reduced  to 
the  dull  dead  level  ot  certainty,  then  men  will 
waste  in  their  noblest  par-ts,  for  they  will 
have  no  use  for  a  por-tion  of  their  brains, and 
some  of  them  would  have  no  exercise  for  any 
porlion.  Only  the  Government  will  reciuire 
to  think  at  ali,  wliile  the  mass  can  go  on 
mar-rying-  and  g'iving-  in  mari'iage  with  the 
cei'tainty  that  the  Govei'nnicnt  is  doing-  all 
things  well. 

Away  with  such  a  scheme  and  such  an  ex- 
istence! It  is  better  for  a  man,  a  thousand 
tinfes,  that  he  sliould  die  of  starvation  in  a 
ditch  through  misapplied  energies  or  wast- 
ed ability,  than  that  he  should  grow  sleek 
and  fat  in  Bellamy  &  Co. 's  social  preserve. 
The  man  who  dies  has  at  least  the  satisfaction 
of  knowing-  that  he  put  forth  all  he  could, 
and  that  he  died  lighting-,  but  the  man  who 
dies  in  Bellamy  &  Co.'s  povnul — we  presume 
he  dies  ultimately' — dies  of  inanition,  suc- 
cumbing to  too  much  folding  of  the  hands  to 
sleep.  When  mankind  hire  others  to  think 
for  them,  and  farm  out  all  their  anxieties, 
cares  and  ambitions  to  a  central  organiza- 
tion they  degenerate  distinctly  and  speedily, 
and,  instead  of  cultivating-  their  nobler  facul- 
ties in  the  leisure  gained,  they  foster  the 
g-rosser  ones  and  become  querulous  and  un- 
bearable. It  is  our  belief  that  the  world  will 
grow  wiser  and  better  by  individual  effort, 
personal  example,  and  bitter  experiences; 
not  throug-h  any  trust,  corporation  or  Bel- 
lamistic  Co-operative  Society — limited  or 
unlimited. 


NOTE  ON  NEW  INVENTIONS. 

Inventors  of  this  or  that  device  which  is 
intended  to  overthrow  all  existing-  plans  and 
systems  often  feel  that  the  public  do  not  ap- 
preciate their  efforts,  and  leave  their  inven- 
tion untried  out  of  sheer  pique,  indifference 
to  new  things,  or  conservative  ideas,  which 
can  see  no  g-ood  in  anything-  new.  So  far  as 
this  relates  to  public  travel  or  to  large  inter- 
ests it  is  a  mistaken  one  on  the  pai-t  of  inven- 
tors. Capital  is  always  anxious  to  save  even 
a  small  percentage  of  loss,  and  if  a  new  ma- 
chine or  process  actually'  accomplishes  what 
it  claims  to  it  is  quickly  adopted,  but  too 
often  the  claims  made  do  not  exist  in  fact, 
but  only  in  the  imagination  of  the  inventor, 
and  where  this  is  the  case  the  public  find  it 
out  quickly.  Not  many  y^ears  ago  it  was  dis- 
covered that  the  system  for  using  steam  in 
marine  engines  was  radically  wrong,  and  that 
greater  economy  could  be  had  by  certain 
other  systems.  When  the  fact  was  estab- 
lished no  other  kind  of  engines  than  the  new 
were  built,  and  ships  uhicli  were  worth  it 
had  their  old  engines  torn  out  and  thrown 
awa}',  to  be  replaced  by  the  new  sy'stem. 
There  was  no  hesitation,  whatever;  it  was 
simply  the  logic  of  facts.  Sometimes  the  in- 
ventor is  a  pioneer,  and  makes  discoveries 
which  the  world  is  not  ready  for,  but  if  he  is 
right  in  his  pi-inciples  and  has  not  discovered 
a  new  philosophy  of  mechanics  to  fit  his  ma- 
chine, he  will  certainly  attain  the  ends  he 
seeks. 

—     « ^  *  — 

Why  will  people  st  rain  themselves  to  in- 
vent things  for  which  there  is  no  demand? 
Here  is  a  Western  person  who  has  been  to 
the  trouble  of  rigging  up  an  alarm  clock  so 
that  it  will  light  a  tire.  You  set  the  clock 
at  a  certain  hour,  then  when  it  gets  there 
the  lire  is  lighted.  All  very  simple,  and  all 
very  useless.  The  pretext  for  this  thing  is 
that  one  can  take  a  last  nap,"  while  the 
liie  is  getting  under  way!  As  the  clock  is 
about  six  inches  from  the  fire  in  the  illustra- 
tion of  it,  we  don't  see  how  the  sleeper  is  go- 
ing- to  awake  fiom  his  last  nap  in  time  to 
save  the  clock  from  being  melted. 


Amkrican  matting,  similar  to  Chinese,  is 
made  at  Milford,  Conn, 


EARLY  AMERICAN  COMPOUND  ENGINES. 

By  Cuas.  II.  IIaswkll,  M.  Am.  Soc.  (J.  E. 
ANJj  Inst.  C.  K.  of  Enoland. 

[Much  interest  attaches  to  the  liistory  of 
the  compound  engine  and  the  origin  of  it. 
So  far  as  known  the  lir-st  commercially  used 
engines  of  this  class  were  built  in  this  coun- 
try. The  London  KrKjinaer  recently  pub- 
Unhed  drawings  of  the  compound  engines  of 
a  Dutch  vessel  which  wer-e  built  in  IH'iO.  but 
those  referred  to  hei-ewith  antedate  them  by 
four  years.    Mr.  Haswell  says:] 

1824-'5. — James  P.  Allaire,  proprietor  of 
the  theii  leadijig  steam  engine  establishment 
of  the  country,  constructed  a  compound 
steam  engine  for  the  steamboat  '  Henry 
Kckfonl,'  Capt  C.  Davison,  for  service  in 
Long  Island  Sound,  New  York  to  Norwich, 
Conn. 

Soon  after  that  in  185i5-'G  he  constructed 
the  engine  for  the  Steamboat  '  Sun,'  Capt. 
T.  Shernum,  New  York  to  Albany;  the  first 
boat  to  make  the  passage  from  Albany  to 
New  York  in  twelve  hours.  This  was  held 
to  be  so  signal  a  victory  that  it  produced  the 
following: 

"  Tlieii  hurrah  for  tlio  Steamboat  'Sun;' 
From  All);iiiy  to  New  York  she  come 
III  hours  twelve  and  minute.s  few; 
The  time  is  short,  the  story's  true." 

18;2G-'7. — He  also  constructed  the  engines 
for  the  Steamboats  '  Commerce,'  Capt.  Sey- 
mour, and  'Sivifsure,'  Capt  Peck.  In  con- 
sequence of  the  general  distrust  of  the  safety 
of  steamboats  at  this  period,  tlie  association 
owning  these  boats  fitted  up  two  double- 
decked  barges,  the  '  Lady  Clinton  '  and 
'  Lady  Van  Renssellaer,'  which  were  towed 
astern  of  the  boats.  This  method  of  travel  was 
wQvy  popular  for  a  season,  but  the  reduction 
in  speed,  in  consequence  of  the  additional 
labor  of  the  boat,  was  fatal  to  the  enter- 
prise. 

In  1S25  and  1826  he  built  the  'Pilot  Boy,' 
Capt.  Stark,  and  '  Pos^  Boy,'  designed  for 
towing  from  the  Balize  to  New  Orleans,  La. 

In  18-25. — The  'Henry  Eckford'  depai-ted 
from  the  foot  of  Rector  Street,  N.  Y.,  with 
two  barges  in  tow,  bound  for  Alban3\  The 
street  and  bulkhead  were  lined  and  filled 
with  people  assembled  to  witness  the 
hazardous  enterprise  of  essaj'ing  to  tow  two 
boats  with  one.  The  prevailing  opinion  was 
that,  inasmuch  as  it  required  one  engine  to 
propel  the  boat  in  which  it  was  set,  how  could 
one  boat  tow  two  others?  I  was  present  and 
saw  her  move  out  triumphantly'  and  proceed 
on  her  course. 

The  engine  of  the  '  Pilot  Boy '  was  a 
vertical  beam,  the  high-pressure  cylinder 
having  less  stroke  than  the  low,  it  being 
set  on  the  connecting  rod  end  of  the  beam. 
All  of  the  others  were  vertical  cross-head 
engines,  connected  by  gearing,  but  inasmuch 
as  the  exhaust  comiection  was  not  in  the 
better  manner  of  late  years,  and  as  tlie 
steam  generated  did  not  exceed  30  lbs.,  the 
value  of  this  method  was  not  so  manifest  as 
to  induce  other  parties  to  adopt  it;  hence 
compound  steam  engines  were  abandoned 
from  this  period  until  some  fifteen  years  past, 
when  the  English  improved  it  with  a  re- 
ceiver, and  operating  at  a  high  pressure. 

In  illustration  of  the  knowledge  of  the 
construction  and  operation  of  condensing 
steam  engines,  entei'tained  by  one  Western 
engineer  of  this  period:  the  '  Pilot  Boy  '  in 
1827  was  steamed  up  to  Pittsburg,  Penn., 
for  some  repairs.  Upon  being  examined  b\- 
the  proprietor  of  tlie  steam  engine  establish- 
ment to  which  she  was  consigned,  he  de- 
clared her  poppet  steam  and  exhaust  valves 
to  be  very  objectionable,  and  the  scatterer 
in  her  condenser  useless,  whereupon  the 
first  was  replaced  with  slide-valves  and  the 
latter  removed. 

So  signal  was  the  failui-e  of  these  im- 
provements, that  her  captain  came  to  this 
cit3'  and  obtained  from  Mr.  Allaire  a  set  of 
new  steam  valves  and  side  pipes,  to  all  of 
this  renewal  the  writer,  I,  was  a  party. 

Of  all  once  connected  with  these  vessels, 
but  two  persons  are  now  living;  Theodosius 
Secor  and  myself. 


PISTONS  AND  PISTON  RINGS. 

A  railway  ma.ster  Jiieciianic  wiiLes  to  a 
contemporary  upon  the  subject  of  narrow 
piston  rings,  and  he  disapproves  of  them, 
saying  among  other  things  tliat  they  are 
scrapers,  and  a  contempoiary  {Industry, 
San  Francisco)  adds  :  "  A  width  equal  to 
one-foui  th  a  cylinder's  diameiei-  is  no  more 
bearing  area  than  a  set  of  rings  should  liave 
for  good  service."    Tiy  it  on  a  00'  cylindei- ! 

Without  desiring  to  travet-.se  either  pai-ty, 
we  respectfully  present  these  views  for  con- 
sidoration  upon  the  subject  of  pistons  and 
theii-  rings. 

When  our  grandfathers  bored  out  cylin- 
ders they  did  so  under  gieat  disadvantages, 
having  poor  tools  to  bore  them  and  poor 
lathes  to  make  the  ring-s  witli.  They  did 
the  best  they  could,  but  their  best  was  not 
good  enough,  and  as  the  cylinders  were 
i-ough  and  untt-ue  they  had  to  have  some 
means  of  makmg  their  pistons  st<'ain  tight. 
They  therefore  slugged  gaskets  into  tliem 
with  a  sledge,  and  these  gaskets  had  so 
many  interstices,  being  not  round  tliem- 
selves,  that  they  had  to  be  hammered  in  hard 
to  fill  tlie  space.  Later,  wlien  macliine 
tools  were  improved,  better  work  was  done, 
and  metallic  packing-  was  u.sed.  Curiously 
enough,  the  same  practice  prevailed  in  i-e- 
gard  to  the  rings  and  it  is  in  vogue  to  this 
day  in  mo.st  places;  that  is,  in  slugging  them 
out  as  tightly  as  possible  in  the  c^'linder. 
We  as.sert  that  this  is  wholly  needless  and  a 
great  waste  of  power. 

There  is  nothing  in  the  functions  of  a  pis- 
ton that  require  it  to  be  forcibly  jammed 
into  the  cylinder.  It  is  a  sliding  partition 
between  the  steam  and  the  details  of  tran.s- 
mission,  and  it  ought  to  slide  as  freely  as 
possible.  With  the  machine  tools  of  the 
present  it  is  easy  to  make  cylinders  so  round 
and  true  that  they  are  practically  unifoi-m 
in  bore  from  end  to  end.  This  end' attained, 
the  rest  is  simple.  It  is  on\y  needful  to 
make  the  piston  of  su'ch  a  shape  that  it  shall 
be  light  and  strong  and  wholh'  devoid  of 
followers,  bolts,  or  any  externarioose  pieces 
of  any  kind.  Above  ali  other  points  it 
should  actually  fill  the  cylinder  with  the 
scantest  possible  margin  for  clearance,  then 
the  rings  may  be  as  narrow  as  po.ssible; 
mere  steel  wires  in  fact,  as  they  are  in  Rams- 
bottoms  piston,  and  they  will  be  tight  break 
joints  and  not  scrape  anything.  If  piston 
rings  scrape  it  is  the  fault  of  the  maker  of 
them  and  in  their  being  too  rigid. 

From  our  point  of  view  piston  rings  arc 
not  intended  to  carry  any  weight  and  should 
be  wholly  relieved  from  any  portion  of  the 
load  of  the  piston.  If  the  latter  fills  the 
cylinder,  its  surfaces  are  in  contact  for  a 
much  larger  arc,  then  when  the  piston  is 
made  a  quarter  of  an  inch  smaller  than  tlie 
cylinder,  and  the  rings  made  to  do  double 
duty  in  holding  up  the  piston  and  making  a 
steam-tight  joint  between  them  and  the 
cylinder. 

SALARIES  OF  ENGLISH  ENGINEERS. 

The  salaries  paid  to  English  superintend- 
ing engineei-s  of  large  works  excite  our 
special  wonder,  when  compared  with  Am- 
erican salaries  for  similiai-  duties.  The  re- 
sponsibilities are  no  greater  in  one  case  than 
in  another,  but  the  salaries  paid  in  England 
far  exceed  those  paid  here.  For  example 
W.  Bry-ce  Douglas  received,  when  in  the  em- 
ploy of  the  Fairfield  Ship  Building  Company, 
$3."), 000  per  annum,  and  now  receives  witli 
the  Ba  rrow  people  $50,000,  or  a  salary 
equal  to  tliat  of  the  President  of  the  United 
States.  All  do  not  get  so  much  even  in  Eng- 
land, but  the  average  is  higher  than  with  us. 
Mr.  Sennett  receives  $15,000  per  annum,  and 
Mr.  Soper  with  Humphrey  and  Tennant 
$12,750,  which  is  moi  e  than  twice  as  much 
as  the  best  paid  American  superintending 
engineer  receives.  It  must  be  acknowledged, 
however,  that  English  shipbuilding  concerns 
have  very  much  more  business  than  Am- 
erican, and  are  better  able  to  pay  good 
salaries. 
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NORMAL  INDICATED  HORSE-POWER  OF 
MARINE  ENGINES  AND  BOILERS.* 

Marcne  machinery  may  be  said  to  have 
two  kinds  of  vahie — (1)  value  to  the  owner, 
and  (2)  cost  to  the  builder.  These  two 
values  are  not  synonymous,  and  do  not  nec- 
essarily run  parallel  with  each  other  for  all 
sizes  of  even  one  type  of  machinery.  It  is 
the  first  kind  of  value  with  which  we  are 
chiefly  concerned,  but  the  relation  of  the 
second  to  the  first  will  also  be  touched  upon 
briefly. 

I. — Value  to  the  ship  owner  or  user. 

It  is  obvious  that  the  ultimate  and  onl}' 
real  value  or  worth  of  any  machine  is  its 
value  or  worth  to  its  owner  or  user.  In  pro- 
portion as  it  fulfills  the  purpose  for  which  its 
owner  intends  it,  will  its  value  be  measured. 
This  kind  of  value,  like  other  commercial 
values,  fluctuates  much  owin^'  to  varying- 
circumstances,  and  it  may  be  impossible  to 
express  it  with  any  accuracy  or  uniformity 
in  £  s.  d.;  but  it  is,  nevertheless,  a  real 
value.  Some  cases  there  are,  even  in  com- 
mercial practice,  in  which  wear  and  tear, 
consumption,  and  other  adjuncts,  are  of  less 
importance  than  in  others,  but  in  no  case  are 
they  of  no  importance  at  all.  We,  therefore, 
assume  that  the  rule  required  is  one  which 
expresses  in  convenient  mechanical  units  or 
terms  the  value  to  the  shipowner  of  his  pro- 
pelling- machinery. 

The  horse-power  shown  by  the  indicator 
is  no  criterion  of  the  value  of  his  machinery 
to  the  shipowner,  unless  he  were  possessed 
of  some  magic  formula  hy  means  of  which 
he  could  reduce  this  horse-power  to  the 
common  denominator  of  a  uniformity  of  all 
possible  conditions  under  which  eng-ines  and 
boilers  are  worked.  Of  such  a  formula  he 
is  not  possessed,  nor  is  he  ever  likely  to  be 
possessed  of  it.  To  compare  the  values  of 
two  eng-ines  by  comparing  their  actual 
i  h.p.  is — in  the  absence  of  identical  working 
conditions — like  comparing  the  values  of 
the  numerators  of  two  fractions,  without 
first  reducing  them  to  a  common  denomi- 
nator. 

Any  given  size  of  engines  can  be  made  to 
indicate  vastly'  increased  power  by  simply 
running  them  at  a  greater  number  of  revo- 
lutions, or  by  increasing  the  period  of  ad- 
mission of  steam  in  the  high-pressure  cyl- 
inder, or  by  both  of  these  means  combin- 
ed; any  given  size  of  boiler  may  be  worked 
very  much  beyond  its  normal  power  by  forc- 
ing the  fires.  But  this  increase  of  power  is 
obtained  at  the  cost  of  increased  wear  and 
tear  and  increased  fuel  consumption,  unless, 
indeed,  it  be  possible  to  introduce  some  com- 
pensatory arrangements  or  devices  in  the 
case  of  the  higher  power  engines  and  boilers. 
Apart,however,  fi'om  the  question  of  the  pos- 
sibility of  introducing  such  arrangements, 
it  is  distinctly  borne  in  mind  that  no  ele- 
ments beyond  size  of  engines  and  boilers 
and  working  pressures,  can  possibly  be  in- 
cluded as  factors  in  any  general  rule.  In 
the  meantime,  in  order  to  show  distinctly 
what  is  meant  when  it  is  said  that  the  actu- 
ally' developed  horse  power  is  no  criterion  of 
value,  take  an  example  of  two  different  en- 
gines indicating  the  same  power. 

As  it  is  in  the  engines  where  the  greatest 
variation  of  power  is  possible, the  boilers  are, 
for  the  sake  of  simplicity,  omitted.  The  work- 
ing pressure  of  both  is  also  assumed  equal — 
viz.,  150  lbs. 

c,  ■      XT     -,  24—38—62. 

oay  engme  No.  1, 


Engines  No.  2, 


36 
21—33- 
~42 
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These  two  engines  may  be  made  without 
difficultj'  to  indicate  the  same  horse-power, 
and  on  this  basis  of  value  they'  would,  there- 
fore, be  ranked  as  equal.  Their  propoi-tions 
are  in  nowise  abnormal,  but  are  such  as  are 
to  be  met  with  in  everyday  practice.  As- 

•  Paper  by  R.  L  Weighton,  M.  A.,  read  before  the  No^tl^- 
East  Coist  Iastitutioi4  of  Engineers  and  Shipbuilders, 


sume  the  i.  h.  p.  to  be  1,230  in  both  cases,and 
to  fix  ideas,  let  the  mean  pressure,  reduced 
to  the  low-pressure  cylinder  of  No.  1 ,  be  28 
lbs.,  the  revolutions  per  minute  being  80.  In 
ordinary  circumstances  it  is  very  probable 
that  the  mean  pressure  and  revolutions  of 
No.  2,  when  indicating  1,230  horses,  will  be 
about  31. G  lbs.  and  80  revolutions.  If  this  is 
so,  then  No.  2  must  expand  the  steam  less 
than  No.  1,  and  so  far  as  economy  is  affected 
by  degree  of  expansion,  the  water  consump- 
tion, and,  therefore  the  coal  consumption, 
of  No.  2  will  be  higher  than  No.  1  to  the  ex- 
tent of  about  3^  per  cent.  It  is  next  to  be 
noted  that  both  engines  are  running  at  the 
same  revolutions  per  minute,  and  therefore 
the  longer  stroke  engines  must — other 
things  being  equal — undergo  more  wear  and 
tear.  In  respect,  therefore,  of  both  coal 
economy  and  wear  and  tear.  No.  2  engines 
are  inferior  to  No.  1.  If  No.  2  is  made  to 
equal  No.  1  in  coal  economy,  then  No.  2 
must  run  at  the  still  higher  speed  of  90  rev- 
olutions per  minute,  thus  very  greatly  in- 
creasing the  piston  speed  and  whatever  evils 
or  disadvantages  this  brings  in  its  tram. 
If,  on  the  other  hand,  the  revolutions  of 
No.  2  be  reduced  to  72,  which  would  bring 
both  engines  to  approximately'  equal 
conditions  as  regards  reciprocation  and  its 
effects,  the  coal  consumption  of  No.  2  would 
rise  to  about  7  per  cent,  above  No.  1.  In 
this  last  speed  the  mean  pressure  of  No.  2 
will  be  about  35.1  lbs. 

These  figures  are  given  in  tabular  form 
below: — 

M.P.     Rev^s.  i.h.p. 
(1.)    ^^-38-62^  X1230. 


(2.) 
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or, 
or. 
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X  31.6  X  80  X  1230: 
X  28    X  90    X  1230; 


THE  LESSON  TO  BE  LEARNED  FROM  THE 
'CITY  OF  PARIS.' 

English  marine  engineers  and  naval  ar- 
chitects are  taking  the  accident  to  the  '  City 
of  Paris^  very  much  to  heart,and  endeavor- 
ing to  profit  by  it.  Numerous  letters  have 
been  written  to  trade  papers  upon  the  sub- 
jecft,  and  among  others  this  one  to  Indus- 
tries: 

The  particulars  of  the  breakdown  of  the 
'  City  of  Paris  '  naturally  make  engineers 
ask  if  the  modern  triumphs  of  shipyard  con- 
struction are  quite  what  they  are  supposed 
to  be.  Certain  it  is  that  but  for  the  strength 
and  subdivision  of  the  hull,  which  saved  the 
vessel  in  the  emergency,  the  ship  must  cer- 
tainly have  foundered. 

There  can  be  no  longer  any  doubt  that  the 
breaking  of  the  pi^opeller  shaft  was  what 
happened  first.  In  the  anxiety  to  have  the 
propeller  as  far  aft  as  possible,  to  get  sol- 
id water  in  which  to  turn,  and  at  the  same 
time  to  present  as  few  obstacles  as  possible 
along  the  ship's  run,  it  seems  there  was  no 
support  given  to  the  shaft  from  the  stern 
tube  down  to  the  boss  held  up  by  the  usual 
brackets  just  forward  of  the  propeller  itself. 
This  was  for  a  length  of  between  50ft.  and 
60ft.  At  one  end  the  shaft  was  20in.  diame- 
ter, and  at  the  other  15in.:  there  would, 
therefore,  probably  be  about  20  tons  weight 
to  carry  outside  the  ship.  This  would  be 
borne  by  the  boss  alluded  to.  The  liners  of 
this  boss  have  worn  down  about  Sin., proving 
what  happened.  Either,  then,  the  original 
design  of  this  detail  must  have  been  faulty 
in  some  particular,  or,  what  is  more  proba- 
ble, the  bearing  surface  was  not  large 
enough  for  such  a  weight.  However  this 
may  be,  the  shaft  in  dropping  this  depth 
broke  oft"  next  to  where  it  was  held  up  for- 
ward, that  is,  outside  the  stern  tube.  Such 
a  result  was  certain  to  follow  from  the  first 
defect,  as  it  is  clear  thej'e  would  be  a  bend- 
ing moment  tending  to  fracture  of  over  500 
foot-tons.  That  such  an  accident  is  novel 
may  be  accounted  for  in  two  ways.  First, 
there  are  very  few  twin-screw  vessels  built 
at  all,  and  fewer  still  of  this  size  and  power. 


Conditions  that  apply  to  small  types  are  of 
no  avail  when  the  dimensions  become  increas- 
ed. Is  it  not  just  possible,  then,  that  this  is 
where  the  mistake  has  crept  in  ?  Instead  of 
taking  a  bigproblem,like  this  undoubtedly  is, 
as  a  new  one,  deductions  were  made  from 
previous  examples  with  the  subsequent  evil 
consequences.  It  is  safe  only  to  draw  con- 
clusions from  what  has  gone  before,  when 
there  is  ample  material  to  hand  on  which  to 
work.  There  can  be  no  doubt  that  a  tem- 
porary blow  has  been  struck  against  twin- 
screws  on  ships,  and  the  opponents  of  the 
system  will  be  professionally  jubilant  for  a 
time.  It  may  be  taken  for  granted,  how- 
ever, that  boats  under  a  certain  tonnage 
are  safe  when  built  in  this  way.  It  is  when 
the  powers  and  weights  are  excessive,  as  in 
the  large  liners,  that  a  new  set  of  circum- 
.stances  come  into  play  altogether,  and  it  is 
not  rash  to  predict  that  the  design  of  the 
after  parts  in  the  shafts  of  these  double- 
screw  leviathans  will  be  somewhat  modified 
in  future.  Detailed  suggestions  would  be 
out  of  place  without  drawings,  but  they  will 
occur  to  every  engineer. 

When  attention  is  paid  to  the  engine- 
room,  where  the  effects  of  the  racing  of  the 
shaft,  small  though  it  may  have  been,  were 
felt  immediately,  the  peculiar  feature  is  that 
only  the  low-pressure  engine  gave  way. 
The  high  and  intermediate  engines  remain 
intact.  As  all  three  engines  drive  the  one 
shaft,  the  racing  should  affect  them  ahke. 
The  obvious  difference  is  in  the  diameters  of 
the  cylinders,  which  are  45in.,  74in  and  113 
in. — that  is,9|ft.  for  the  largest.  Now  any 
sudden  strain  on  the  low-pressure  piston  re- 
quires to  be  specially  provided  for.  As  in 
the  boiler  one  safety  valve  is  not  depended 
upon,  so  in  a  structure  of  these  dimensions, 
even  if  a  good  governor  be  fitted  to  the 
engines,  it  is  unwise  to  look  to  a  small  l  elief- 
valve  for  full  security.  It  is  not  known 
what  the  size  of  the  valve  in  the  present  in- 
stance may  be,  but  clearly  it  was  inadequate 
for  what  was  required  of  it.  Probably  it 
will  be  found  that  as  the  engine  increased  in 
area,  if  the  valve  did  likewise,  it  was  an 
arithmetical  rather  than  a  geometrical  ra- 
tio— in  short,  allowance  was  not  made  for 
any  catastrophe  such  as  the  one  that  has 
occurred.  It  is  a  costly  experiment  to  dem- 
onstrate that  when  we  get  to  these  very 
large  engines  dangerous  ground  is  being 
trod  upon,  and  that  what  are  minor  mat- 
ters in  a  small  engine  become  magnified  to 
considerable  importance  under  other  con- 
ditions; but  if  a  purpose  has  been  served  in 
this  way,  perhaps  consolation  may  be  de- 
rived from  the  fact  that  the  engineers 
who  were  in  charge  of  the  machinery  have 
withstood  the  ordeal  and  escaped  with  their 
lives. 


ALUMINIUM  AND  ITS  USES. 

At  the  present  time  we  are  constantly 
seeing  paragraphs  in  the  daily  press,  and 
also  in  so-called  technical  journals,  describ- 
ing new  processes  for  extracting  aluminium 
from  its  ores,  and  also  giving  absurdly  ex- 
aggerated accounts  of  the  usefulness  of  this 
metal  and  its  alloys  in  the  industrial  and 
artistic  world.  There  are  two  ways  in 
which  damage  can  be  done  to  a  valuable 
discovery — viz.,  by  abuse  and  by  over- 
praise. That  aluminium  may  not  eventually 
have  to  be  saved  from  its  friends  is  by  no 
means  uncertain,  and  this  baleful  influence 
can  only  with  certainty  be  removed  by 
its  advocates  strictly  honoring  the  limits 
of  truth. 

It  may  be  remembered  that  Mr.  J.  H.  J. 
Dagger,' F.  C.  S  ,  F.  I.  C,  read  a  paper  on 
"  Aluminium''  before  the  last  meeting  of  the 
British  Association.  This  paper  was  so 
valuable,  and  so  much  interest  was  aroused 
by  it,  that  the  Cowles  Syndicate  asked  Mr. 
Dagger  to  prepare  a  supplementary  account 
of  the  properties  and  functions  of  this  metal. 
We  i-eceived  a  copy  of  this  pamphlet  a  few 
days  ago,  and  we  consider  the  information 
contained  in  it  so  reliable,  and  the  method  of 
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putting  the  facts  togetlier  so  excellent,  that 
we  give  it  as  follows  in  full  : 

"  It  is  now  13G  years  since  Margraff 
proved  that  alumina  is  a  metallic  oxide, 
sixty-two  years  since  Wohler  first  obtained 
metallic  aluminium,  and  tliirty-six  since 
Deville's  historical  experiments  produced 
the  metal  en  masse  for  the  first  time. 
Modifications  of  Wohler's  and  Deville's 
metliods  are  still  the  chief  of  the  processes 
for  producing  metallic  aluminium,  but  as 
these  methods  involve  the  use  of  sodium 
they  can  never  be  the  sources  of  the  m(!tal 
which,  accor-ding  to  the  enthusiastic  journal- 
ists and  leader-wi-iters,  is  to  be  the  material 
of  our  Atlantic  liners,  bridges,  and  locomo- 
tives in  the  coming  "  Aluminium  Age."  As 
far  as  our  knowledge  at  present  will  allow 
us  to  prophesy,  it  is  certain  that  the  event- 
ual method  must  be  one  of  direct  reduction. 
The  first  advance  in  this  direction  was  the 
discovery  made  by  Cowles  that  the  use  of 
the  intense  heat  of  the  electric  ai'c  made  it 
possible  to  reduce  aluminium  directly  from 
its  ores.  Unfortunately,  up  to  the  present 
time  it  has  been  found  that,  in  the  absence 
of  an  alloying  metal,  the  liberated  aluminium 
absorbs  carbon  and  is  converted  into  a  car- 
bide, and  so  nothing  richer  than  80  per  cent, 
aluminium  lias  been  obtained.  Still  there  is 
every  hope  that,  at  no  very  distant  date,  it 
will  be  possible  to  overcome  this  difTiculty 
and  to  obtain  aluminium  direct  from  the 
furnace. 


Table  I. — Comparison  of  Iron  and  Aluminiuvi. 


Aluminium 

Cast  Iron. 

Wrought 
Iron. 

Steel. 

Tensile  strength 
in     tons  per 
square  inch  

Melting  point  — 
Average  weight 
per  cubic  foot 

Bluish- 
white 
Cast.RolIed 

13—  17 

1300  deg.  F. 
163 

White,  firey. 
7.5  7.1 
1-  9 

450 

7.8 
19-37 
Boiler- 
plate 
40-45 

485 

7.7-7.2 
30-:i8 
Rolled 
Bessemer 
48—53 
Rolled 
crucible 
50-.53 
490 

Table  II.— Strengths  and  Densities  of  Copper- Alum- 
inium Alloys. 


Grade. 

Tensile  Strength 
per  Square  Inch. 

Elonga- 
tion. 

Density. 

per  cent. 

"B"      "  (7.!)  

"C"      "  (5-5i)  

"D"     "  (2jM  

lb. 

99,000-100,000 
75,000—  90,000 
5:),000—  65,000  ■ 
35,000—  45,000 
30,000—  35,000 
25,000—  30,000 

per  cent. 
0-  8.0 
4-14 
20-40 
30—40 
40—50 
40-55 

7.23 
7.69 
8  GO 
8.37 
8.69 

Table  III. — Compression  Tests  made  at  Watertown 
Arsenal,  U.  S.  A. 


Original 
Length. 

Shortened 
to  Inches. 

Original 
[  Diameter. 

Increased 
to  Inches. 

Ultimate 
Strength. 

Ultimate 
Strength. 

Specimens 
(Casting). 

in. 

in. 

lb.  per.  sq.in. 

2.00 

1.705 

.798 

.865 

80,200 

160,400 

"  A  "  1  bronze 

2.00 

1  525 

.798 

.914 

76,800 

ir)3,6O0 

.•A"2  " 

Table  IV. — Tests  of  Aluminium  Brass. 


Aluminium 
Brass. 

Tensile  Strength 
in  Castings  per 
Square  Inch. 

Elongation. 

Density. 

No. 

2 

3 

tons 
30—35 
26—27 

per  cent. 
3-  7 
14—15 

8.05 
8.15 

Table  V. — Transverse  Test  ofNo.2  Aluminium  Brass. 


Cross  Section 

of  Bar  in 
Square  Inches. 

Length  between 
Supports  in 
Inches. 

Breaking 
Load. 

Limit  of  Elas- 
ticity. 

1 

12 

8064  lb. 
72  cwt. 

6496  lb. 
58  cwt. 

Before  proceeding  to  give  some  account  of 
the  chief  value  of  aluminium  in  the  arts  and 
industries  of  to-day,  a  few  words  may  be 
said  about  the  physical  properties  and  uses 
of  the  pure  metal.  Much  misconception 
exists,  as  to  the  purposes  and  conditions 
under  which  it  would  be  possible  to  use  this 
metal,  if  produced  as  cheaply  and  in  similar 
quantity  to  iron,  and  comparisons  have  been 
made  which  are  certainh'  misleading.  For 
the  sake  of  more  clearl}'  explaining  the  mat- 
ter, we  give  in  Table  I.  the  physical  data  of 
the  two  metals  side  by  side.  From  these 
figures  it  will  readily  be  seen  that,  although 
aluminium  is  onl^-  one-third  the  weiglit  of 
iron,  it  has  little  more  than  one-half  the 


tensile  strength  of  the  best  wrought  iron, 
and  only  one-third  that  of  mild  steel,  facts 
which  would  tell  very  materially  against 
its  replacing  these  metals  in  shiiibuildiiig 
and  for  structural  purposes.  Tiiere  are,  of 
cour.se,  many  circumstances  in  which  alumi- 
nium might  replace  iron  with  advantage, 
but  statements  like  the  follovvitig  are  falla- 
cious and  misleading:  "  An  Atlantic  liner, 
built  of  aluminium, would  have  one-thii'd  the 
draught,  and  be  propelled  with  tlie  same  en- 
gine power  at  dou1)le  the  speed  that  it  is  at 
pr-e.sent  when  built  of  iron  ;  bridges  built  of 
this  metal  would  be  ([uite  as  strong  as  if 
built  of  iron,  but  would  be  only  one-third 
the  weight." 

The  chief  demand  for  aluminium  is  at 
present — and  probably  always  will  be — in 
connection  with  its  alloys.  The  use  of  the 
metal  itself  will  be  chiefly  for  light  machin- 
ery, fittings  for  lighting  and  water  supply, 
astronomical  and  scientific  instruments,  and 
art  metal  work  generally.  With  copper, 
aluminium  forms  a  series  of  beautiful  alloys, 
varying  in  color  from  bluish-white  to  red- 
gold  and  pale  yellow,  differing  very  widely 
in  physical  and  mechanical  properties. 
Those  containing  GO  to  70  per  cent,  alumin- 
ium are  very  brittle,  glass-hard,  and  beauti- 
fully crystalline;  with  fiO  per  cent,  the  alloy 
is  quite  soft,  but  under  30  per  cent,  the  hard- 
ness returns.  The  20  per  cent,  bronze  has  a 
whitish  yellow  tint,  somewhat  resembling 
bismuth.  It  is  very  brittle,  and  can  be  pul- 
verized in  a  mortar.  The  brittleness  of  al- 
loys above  11  per  cent,  prevents  their  use, 
but  from  11  per  cent,  down  to  1  percent, 
the.y  are  most  valuable.  Their  ph3'sical  and 
mechanical  properties  render  them  useful 
for  every  variety  of  metal  work,  and  the 
high  price  of  aluminium  has  been  the  only 
restriction  to  their  use  hitherto.  Table  II. 
gives  the  range  of  tensile  strengths  and  den- 
sity in  castings  of  these  alloys.  In  resist- 
ance to  compression,  A  grade  (10  per  cent.) 
equals  the  best  cast  steel,  its  transverse 
strength  or  rigidity  is  about  forty  times 
greater  than  of  ordinary'  brass,  and  its  limit 
of  elasticit}'  equals  that  of  steel  of  the  same 
tensile  strength  and  elongation.  The  results 
given  in  Table  III.  were  obtained  at  Water 
town  Arsenal, U.  S.  A.  One  of  the  most  val- 
uable properties  of  these  alloys  is  the  fact 
that  they  are  forgeable,  and  can  be  worked 
at  a  bright  red  heat  as  easilj'  as  wrought 
iron,  all  other  bronzes  are  "hot-short." 
The  rolling  of  sheets,  rods,  bars,  and  wire, 
is  done  at  a  bright  heat;  only  the  finishing 
is  done  in  the  cold.  A  casting  of  B  grade 
(which  had  a  tensile  resistance  of  GO, 000  lbs. 
to  05,000  lbs.  per  square  inch),  with  20  per 
cent,  elongation  when  rolled,  showed  83,000 
lbs.  tensile  resistance,  with  30  per  cent,  elon- 
gation. These  alloy's  retain  their  strength 
through  ajhigh  range  of  temperature,a  qual- 
ity most  valuable  in  a  metal.  Their  resistance 
to  corrosion,  which  is  onl}-  a  degree  sliort  of 
that  possessed  bj'gold  and  platinum,  makes 
them  invaluable  to  shipbuilders,  marine, 
hydraulic,  and  sanitary'  engineers.  This 
quality,  combined  with  their  color,  renders 
them  far  superior  to  ordinaiy  bronze  for  art 
metal  work  and  statuary-.  The  advent  of 
smokeless  powder,  with  its  greater  corrosive 
action  on  ordinary  gun  metal  and  steel,  is 
already  causing  military  engineers  to  look 
for  a  material  to  replace  these  metals  in  the 
artillery  and  small  arms  of  the  immediate 
future,  and,  in  the  peculiar  combination  of 
properties  required,  aluminium  bronze  is  un- 
approachable by  any  other  metal  or  alloy, 
and  the  solution  of  this  question  will  undoubt- 
edly lead  to  a  great  demand  for  these  alloys. 
The  aluminium  brasses  are  made  by  com- 
bining the  metal  with  copper  and  zinc,  yield- 
ing close-grain  homogeneous  and  remarka- 
blv  tough  allov.s.  The v  are  made  in  two 
grades.  (See 'Tables  IV.  and  V.)  These 
alloys  can  be  forged  hot:  their  special  cast- 
ing properties,  high  corrosion  resistance, 
and^  low  specific  gravity  render  them  most 
valuable  for  hydraulic  and  engineering  pur- 
poses. A  propeller  blade  can  be  made  of 
No.  3  brass  at  least  one-third  thinner  than 


cast  iron. '  The  high  elastic  limit,  surpass- 
ing that  of  alloys  used  liitherto  for  this  pur- 
pose, would  greatly  lessen  the  chance  of 
injury  to  the  blades,  in  the  event  of  contact 
with  wreckage,  whales,  etc.,  at  present  a  fre- 
(pient  source  of  danger  and  dela^'.  In  these 
diiys  of  fast  steaming  the  weakening  of 
blades  by  pitting  and  corrosion  would  be  re- 
duced to  a  minimum  if  made  of  aluminium 
brass. 

This  is  but  one  of  the  very  many  inst.ances 
which  will  readily  present  themselves  to  the 
minds  of  readers  who  will  compare  the  phy- 
sical data  given  above  with  that  obtained 
from  other  alloys  and  metals  which  it  will 
doubtless  super.sede  as  its  qualities  become 
more  known.  Not  only  is  aluminium  valua- 
ble in  its  alloys  with  copper,  but  it  is  of  ser- 
vice in  iron  and  steel  working,  giving  sound 
castings,  and  increasing  the  tensile  .strengths. 
The  alloys  with  zinc,  nickel,  tin,  and  man- 
ganese are  of  creat  interest,  but  s|)a(e  will 
not  permit  of  anything  beyond  a  br  ief  nol« 
on  a  few  of  the  properties  and  applications 
of  a  metal  which  may  be  tr-uly  described  as 
one  of  the  most  valuable  for-  the  use  of  the 
engineer  and  general  craftsman. — Jvihi.t- 
tries. 

 •  •  

HOW  THEY  TAKE  THE  CENSUS. 

All  the  work  of  the  census  is  i)rovided  for 
b3'  law.  The  force  and  their  .salaries  are 
also  provided  for  by  law.  Congress  has 
appropriated  $G, 400, 000  to  provide  for  the 
taking  of  the  census,  exclusive  of  the  cost  of 
printing,  engraving  and  binding.  One  mil- 
lion dollars  is  appropriated  at  once.  There 
is  little  doubt  but  that  if  the  expen.se  runs 
over  $G, 400, 000,  Congress  will  provide  the 
sum  necessary. 

The  headquarters  of  the  Superintendent  of 
Census  is  at  Washington.  He  gets  an  an- 
nual salary  of  $G,000.  The  Secretary  of  the 
Interior  has  tlie  power  to  establish  the  num- 
ber of  the  emplo^-ees,  provided  their  salaries 
no  not  in  the  aggregate,  together  with  the 
other  expenses,  run  over  the  appropriation 
of  §G, 400,000. 

The  great  bulk  ot  the  force  is  outside  of 
Washington.  The  Secretary  of  the  Interior 
has  already  designated,  on  the  recommenda- 
tion of  the  Superintendent  of  the  Census, 175 
supervisors  of  the  census,  each  one  of  whom 
has  charge  of  a  different  subdivision  of  the 
country.  These  supervisors  are  practically 
foremen.  Each  one  of  them  hires  as  many 
enumerators  as  he  and  the  Superintendent 
think  best.  It  is  his  duty  to  divide  his 
district  intosubdivisionsof  the  most  conven- 
ient size,  and  to  assign  one  enumerator  to 
each  subdivision.  In  the  selection  of  the 
enumerators,  preference  is  given  to  veter- 
ans. Wherever  possible,  an  enumerator  is 
to  be  appointed  from  a  subdivision  in  which 
he  lives,  so  that  a  man  who  is  familiar  with 
the  people  in  the  neighborhood  may  be  se- 
lected. Where  no  one  in  the  district  is 
appointed  enumerator,  some  resident  of  the 
county  is  appointed. 

Each  of  the  175  supervisors  receives  $125 
pa}",  with  an  additional  dollar  for  each  thou- 
sand people,  or  major  fraction  of  a  thousand, 
in  his  district,  if  the  district  is  thickly  set- 
tled, and  $1.40  where  the  district  is  sparely 
settled.  Besides  this  he  gets  an  allowance 
for  clerk  hire,  provided  the  total  that  he  re- 
ceives does  not  amount  to  more  than  $500. 
This  is  to  pay  the  Supervisor  for  all  of  his 
work.  Tlicre  is  no  salary  attached  to  the 
position.  The  payment  is  made  in  a  lump 
sum,  so  that  he  will  be  anxious  to  do  his 
work  and  get  through  as  speed ilv  as  possi- 
ble. 

An  enumerator  gets  two  cents  for  each 
living  inhabitant,  two  cents  for  each  death 
reported,  fifteen  cents  for  each  farm,  twenty 
cents  for  each  factory,  or  similar  establish- 
ment, and  five  cents  for  each  surviving  sol- 
dier, sailor,  or  marine,  or  widow  of  one.  If 
the  Superintendent  of  the  Census  does  not 
think  this  is  enough,  he  can  raise  the  pay  to 
six  dollars  a  day,  or  to  three  cents  an  inhabi- 
tant, twenty  cents  a  farm,  or  thirty  cents  a 
factory.    In  any  event,  the  pay  of  the  enu- 
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merators  is  not  to  be  less  than  three  dollars 
a  day  each.  This  is  to  avoid  the  trouble 
whicla  there  may  be  throug-h  the  enumera- 
toi'S  prolonging-  their  woi'k,  as  they  might 
be  tempted  to  do  if  they  were  working  on 
salary'.  It  is  easier  for  an  enumerator  to 
get  names  in  a  small  town  or  in  the  country', 
so  there  is  a  different  rate  according  to  the 
population.  No  enumerator  is  to  be  paid 
an3'  mileage  or  traveling  expenses,  except 
when  authority  has  been  granted  in  advance 
1)3'  the  Superintendent.  No  enumerator  is 
to  have  more  than  four  thousand  inhabitants 
assigned  to  him.  The  subdivisions  are  made 
on  estimates  based  on  the  tenth  census,  the 
boundaries  as  nearly  as  possible  coincide 
with  the  similar  divisions  of  the  last  census, 
and  are  fixed  by  i-iver-s,  roads,  and  other 
easil^'  distinguishable  lines. 

All  of  these  matters  are  prescribed  by  law. 

These  laws  provide  definitely  what  ques- 
tions shall  be  asked,  what  results  shall  be 
published,  how  many  enumerators  and  su- 
pervisors there  shall  be,  and  how  much  the}' 
shall  be  paid.  The  Revised  Statutes  con- 
tain a,  list  of  the  questions  to  be  asked,  but 
both  the  acts  of  1879  and  1889  add  to  this 
list.  The  (juestions  now  to  be  asked  are  as 
follows:  The  names,  ages,  sexes,  relations, 
place  of  birth,  and  civil  relations  of  all  in- 
habitants; their  physical  and  mental  health, 
the  length  of  time  they  were  emplo3'ed,  their 
trade  or  occupation,  attendance  at  school, 
ability  to  read,  wi-ite  and  speak  English, 
and  additional  questions  in  case  the  inhabi- 
tant is  a  head  of  a  famil}',  a  farmer,  or  en- 
gaged in  business  about  which  statistics  are 
collected. 

This  makes  schedule  one,  and  is  prepared 
in  sheets.  Each  sheet  has  space  for  the 
names  of  twenty  people.  It  has  a  printed 
head  with  blank  spaces  to  be  filled  in  to  show 
the  supervisor's  district,  the  enumerator's 
district,  name  of  the  city,  town,  township, 
precinct,  district,  beat  or  other  minor  civil 
division;  the  street  and  number,  county, 
ward  and  State,  or  the  mstitution.  There  is 
"also  a  space  for  the  name  of  the  enumerator 
and  additional  spaces  to  show:  ''Number 
of  dwelling  house  in  the  order  of  visitation," 
"number  of  families  in  this  dwelling  house," 
'•number  of  persons  in  this  dwelling  house," 
"number  of  family  intheorder  of  visitation," 
and  "number  of  persons  in  this  family." 
Under  these  are  printed  the  various  ques 
tions  to  be  asked.  There  are  twenty-five  of 
these,  as  follows  :  (1)  Christian  name  in 
full,  and  initial  of  middle  name.  Surname. 
(3)  Whether  a  soldier,  sailor  or  marine  dur- 
ing the  civil  war  (U.  S.  orConf )  or  the  widow 
of  such  person.  (3)  Relationship  to  head  of 
family.  (4)  Whether  white,  black,  mulatto, 
([uadroon,  octoroon,  Chinese,  Japanese  or 
Indian,  (i)  Sex.  (6)  Age  at  nearest  birth- 
day. If  under  one  year  give  age  in  months. 
(7)  Whether  single,  married,  widowed  or 
divorced.  (8)  Whether  married  during  the 
census  year  (June  1,  1889,  to  May  31,  1890). 
(9)  Mother  of  how  many  children,  and  num- 
ber of  these  children  living.  (10)  Place  of 
birth.  (11)  Place  of  birth  of  father.  (12) 
Place  of  birth  of  mother.  (13)  Number  of 
years  in  the  Unitecl  States.  (14)  Whether- 
naturalized.  (15)  Whether  naturalization 
papers  have  been  taken  out.  (16)  Profes- 
sion, trade  or  occupation.  (17)  Months  un- 
employed during  the  census  year  (June  1, 
1889,  to  May  31,  1890).  (18)  Attendance  at 
school  (in  months)  during  the  census  year. 
(19)  Able  to  read.  (-20)  Able  to  write.  (21) 
Able  to  speak  English.  If  not,  the  language 
or  dialect  spoken.  (22)  Whether  sull'ei-iiig 
from  acute  or  chronic  disease,  Avith  name  of 
disease  and  length  of  time  afflicted.  (23) 
Whether  defective  in  mind,  sight,  hearing  or 
speech,  or  whethei- crippled,  maimed  or  de- 
formed, with  name  of  defect.  (24)  Whether 
a  prisoner,  convict,  homeless  child  or  pau- 
per.   (25)  Supplemental  schedule  and  page. 

These  inquiries  must  be  made  about  each 
family  and  at  each  farm.  Each  of  these 
sheets  is  expected  to  be  used  for  only  one 
family.  Single  sheet  schedules  are  provided 
for  families  containing-  not  more  than  ten  per- 


sons. Double-sheet  schedules  will  hold  sta- 
tistics for  twenty  persons.  Additional  sheets 
are  provided  for  families  of  more  than  twenty 
persons,  also  in  the  cases  of  boarding-  houses, 
hotels,  schools,  hospitals  and  other  institu- 
tions. 

The  questions  which  are  to  be  asked  of  the 
head  of  a  family  and  at  farms  are  five  in 
number.  They  are:  (2())  Is  the  home  you 
live  in  hired,  or  is  it  owned  by  the  head  or  by 
a  member  of  the  family  ?  (27)  If  owned  by  a 
head  or  member  of  a  family,  is  it  free  of 
mortgage  ?  (28)  If  the  head  of  the  family  is 
a  farniei-,  is  the  farm  he  cultivates  hired,  or 
is  it  owned  by  liim  or  by  a  member  of  the 
family?  (29)  If  owned  by  the  head  or  mem- 
ber of  the  family,  is  the  farm  free  from  mort- 
gage or  encumbrance  ?  (30)  If  the  home  or- 
farm  is  owned  by  the  head  of  or  member  of  the 
family  and  mortgaged,  give  the  Post  Office 
address  of  owner. 

The  Superintendent,  supervisors,  and  enu- 
merators have  to  take  oaths  that  they  will 
take  the  census  in  conformity  with  all  these 
legal  instructions  and  that  they  will  make 
cor-rect  returns.  Any  supervisor  or  enumera- 
tor who  shall  start  out  to  do  the  work  and 
who  does  not  do  so  properly  shall  be  punish- 
ed He  shall  also  be  punished,  if  he  imparts 
anj' information  to  any  one  not  authorized  to 
r-eceive  it,  if  he  turns  in  any  false  cer-tificates 
or  fictitious  retur-ns,  or  if  he  takes  extra  com- 
pensatiorr  or  pays  to  secure  his  appointment 
or  divides  his  fees  with  -any  one. 

Every  person  over  twenty  3'ear's  of  age 
must  tell  the  Superintendent,  supervisors, 
or  enurnei'ators  true  answers  to  all  these 
questions  to  the  best  of  his  or  her  knowledge. 
If  this  is  not  done,  a  fine  not  exceeding  $100 
ma.y  be  imposed.  Every  pr-esident,  tr'eas- 
urer,  secretar-y,  director,  agent  or  other 
officer  of  ever}' corporation,  from  whom  any 
of  these  answer's  are  required,  must  tell  the 
truth  and  the  whole  truth,  or  he  ma}'  be 
fined  up  to  $10,000,  and  imprisoned  up  to  one 
year. 

This  schedule  one  is  the  most  important. 
Its  results  will  appear  in  the  fir-st  volume  of 
the  census.  It  is  doubtful  how  accui-ate  the 
results  will  be,  as  some  persons  will  hesitate 
to  answer  truthfully  all  the  questions  there- 
in asked. 

There  ar-e  many  special  schedules.  The 
insane  have  a  special  schedule.  The  sick  of 
various  kinds  have  a  schedule.  There  are 
special  sched u les  for*  statistics  a  1  o u t  f a m il ies, 
the  record  of  their  births  and  deaths  during 
the  last  five  years.  There  is  also  a  special 
schedule  on  mortality  and  sickness,  with 
statements  to  be  filled  by  attending  physi- 
cians. It  is  intended  under  these  to  collect 
statistics  about  imbeciles,  suicides,  and  all 
chronic  and  contagious  diseases. 

Tiiere  is  a  vast  amount  of  wor-k  involved 
in  the  taking  of  the  census  of  the  United 
States.  The  schedules  show  only  a  small 
part  of  it.  The  mater-ial  must  be  collected, 
classified,  and  counted  befor-eits  results  can 
be  shown.  This  work  for  the  tenth  census 
took  thousands  of  clerks,  computers  and 
copyists.  A  gr-eat  part  of  the  work  will  be 
saved  this  time  by  counting  machines,  type 
wr-iting  machines,  and  other  similar  inven- 
tions. The  number  of  inhabitants  may  be 
fairl}'  well  known  before  the  year  is  over,but 
it  will  be  year's  befor-e  all  the  results  of  the 
census  will  be  published. — New  York  Snn. 

COMPOUND  AND  TRIPLE-EXPANSION 
bNGINES. 

Professor  Kennedy,  as  chairman  of  the 
Research  Committee  on  Mar-rne  Ena-ine 
Tr-ials,  presented  to  the  Institution  of  Me- 
chanical Engineer's  lately  a  valuable  repor-t 
on  the  performance  of  the  engines  of  three 
steamers,  the'Fusi  Yama,'  'Colchester'  and 
'  Tartar.'  His  investigations  ar-e  of  special 
interest  in  that  the}'  show  the  per-formance 
of  both  or'dinary  compound  and  trrple-expan- 
sion  errgines.  The  mor-e  carefully  we  ex- 
amine such  I'eports,  the  more  evident  does  it 
become  that  a  true  theor-y  of  the  steam  en- 
gines has  yet  to  be  prepar  ed.  We  meet  at 
every  turn  anomalies,  incongruities,  contra- 


dictions, puzzles,  for  which  no  satisfactoi'y 
explanation  pr-esents  itself.  It  becomes 
daily  more  and  more  eviderrt  that  there  are 
some  subtle  infiuences  at  work,  the  nature 
of  which  is  not  fully  understood.  No  man 
living  can  fornr  the  least  idea  how  it  is  that 
the  heat  of  steam  is  transmitted  into  me- 
chanical work.  W^hen  we  state  that  a 
hoi'se-power  represents  42.7  units,  and  that 
a  pound  of  steam  contains,  say,  1100  such 
units,  we  have  scar'cely  advanced  beyond 
the  confines  of  our  subject,  and  the  har-d- 
and-fast  statements  which  have  been  laid 
down  by  professors,  oi'  find  their  way  into 
text  books,  are  often  flatly  conti'adicted  by 
incontrover-trble  facts. 

Any  of  our-  readers  who  will  read  Profes- 
sor Kennedy's  report  with  care  will  find 
abundant  examples  of  these  truths.  Let  us 
take  for  example  the  old,  well-worn  heat- 
trap  theory,  which  enjoys  a  most  astonish- 
ing vitality.  Accoi'ding  to  that  theory, 
the  amount  of  steam  condensed  in  a 
cylinder  is  largely,  if  not  wholly,  meas- 
ured by  the  range  of  temperature  in  the 
cylinder.  At  first  sight  this  is  no  doubt 
a  plausible  proposition ;  we  feel  instinct- 
ively that  if  it  is  not  true  it  ought  to  be 
true.  It  follows  as  a  corollary,  that  in  an 
engine  in  which  the  range  of  terapei-ature  is 
kept  as  small  as  possible,  the  condensation 
will  be  of  minimum  amount.  In  the  triple- 
expansion  engine  thispr'inciple  is  carried  out: 
the  difference  between  the  temperature  of 
the  metal  and  that  in  the  steam  is  kept  as 
small  as  possible  ;  each  cylinder  acts  as  a 
trap  to  catch  heat  which  would  otherwise  be 
wasted  into  the  condenser;  and  the  scientific 
world  is  told  over  and  over  again  that  the 
reason  why  the  triple-expansion  engine  is  so 
economical  is  to  be  found  in  the  small  cylin- 
der condensation,  whrch  follows  on  the  small 
I'ange  of  temperature  in  the  cylinder's.  The 
hot  steam,  fresh  fr-om  the  boiler',  flows  into  a 
hot  cylinder,  and  although  the  low-pressure 
cylinder  is  cool  because  of  the  influence  of  the 
condenser,  still  the  steam  in  it  is  also  cool, 
having  fallen  in  pressure.  Nothing  can  be 
more  elegant  than  certain  enunciations  which 
we  have  seen  of  this  theory.  It  is  appar  - 
ently scientifically  sound  ;  it  exudes  physical 
truths  at  every  pore.  It  has,  indeed,  only 
one  defect,  and  that  is, that  it  is  flatly  contra- 
dicted by  the  I'esults  of  expei'iment.  In  time 
cognizance  will  be  taken  of  this  circumstance. 
At  one  period  a  full  contr-adiction  of  it  was 
ventured  upon,  but  that  has  been  given  up 
and  we  are  left  face  to  face  with  the  r-emark- 
able  and  puzzling  fact  that  the  high- pi'essur-e 
cylinder  of  a  triple-expansion  engine  is  always 
drowned  with  water,  and  that  no  one  makes 
the  least  attempt  to  explain  why  this  should 
be  so.  Silence  on  the  point  proceeds,  we  be- 
lieve, from  the  cir'cumstance  that  it  is  seen 
that  any  explanation  of  the  phenomena  must 
appar-ently  contradict  r'eceived  thermo-dyna- 
mic  aphorisms,  which  have  become  respecta- 
ble by  a  long  cour'se  of  immunity  from  the 
consequences  of  their  fallacy.  Professor 
Kennedy's  report  may  be  quoted  as  supply- 
ing' dir'ect  informatiotr  as  to  the  soundness  or 
otherwise  of  the  heat-trap  theor'v. 

Let  us  take  the  case  of  the  '  Fusi  Yama.' 
This  is  a  vessel  with  compound  engines  rur> 
ning  at  a  slow  speed.  They  ar-e  large  en- 
gines for  their"  power,  and  it  is  commonly 
believed  that  nothing  tells  more  against 
economy  than  the  use  of  cylinders  too  big 
for  their  wor  k.  We  need  not  add  that  high 
speed  is  always  looked  upon  as  conducive  to 
economy.  Now,  these  engines,  with  cylin- 
ders 27in.-l-50in.  X  33in.,  only  ran  at  55^  re- 
volutions per  minute,  and  indicated  but  371 
h.p.  The  cylinder  condensation,  one  would 
say,  ought  to  have  been  heavy.  Yet,  cu- 
riously enough,  it  was  only  11.8  per  cent,  of 
the  whole  steam  irr  the  high-pressure  cylii:- 
der;  and  it  rose  to  29.3  per  cent,  in  the  low- 
pr-essure  cylinder;  and  be  it  "noted  that  the 
cylinder's  wer'e  not  jackett-ed.  The  pressure, 
absolute,  was  70  lbs.  on  the  squar'e  inch. 
Now,  if  we  compai-e  this  with  the  r'esults  ob- 
tained with  the  '2Ieteor,'  we  shall  see  what 
the  heat-ti-ap  theory  is  worth.    The  '  Mete- 
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or'.s  '  eng-ines  are  jacketted,  and  run  neai-ly 
50  per  cent,  faster  than  the  '  Fusi  Yama\s  ' 
engines.  Yet  we  find  that  there  was  22.9 
per  cent,  of  tlie  steam  condensed  in  the  liigh- 
pressure  cyhnder,  or  as  nearly  as  possihlc 
twice  as  much  as  in  the  case  of  the  *  Fust 
Yaina'j  while  in  tiie  low-pressure  cylinder 
there  was  less — 24.7  per  cent.  Is  there  any 
explanation  of  this?  It  may  be  said  that  the 
steam  in  the  '  Meteor  '  was  hotter  than  in 
the  '  Fusi  Yama '  by  58  degrees.  But  ac- 
cording to  theory,  it  is  not  the  tempera- 
tures, but  the  dillerence  in  temperatures, 
with  which  we  have  to  do;  and  there  is  no 
reason  why  the  difference  should  be  greater 
in  the  '  J/e^eor '  than  in  the  'Fusi  Yama,' 
and  every  reason  why  it  should  be  less — that 
is,  if  there  is  any  virtu(!  in  a  jacket.  Here, 
then,  we  have  the  broad  fact  that  the  cyl- 
inder condensation  in  a  Jacketted  engine  is 
just  twice  as  great  as  in  an  unjacketted  cyl- 
inder. 

Next  let  us  see  what  the  performance  of 
the  '  Colchester's'  engines  has  to  tell  us. 
These  engines  are  ,']0in.-|-57in.  x  Sfiin.,  not, 
it  will  be  seen,  very  much  larger  than  the 
'Fusi  Yama's'  engines.  They  are  not  jack- 
etted. The  engines  made  87  revolutions  per 
minute,  and  each  pair  indicated  about  two 
and  a  half  times  the  power  of  the  '  Fusi 
Yania's  '  machinery.  Here  we  find  that  the 
high-pressure  C3'linder  condensation  reached 
28.3  per  cent.,  and  the  low-pressure  47  per 
cent.  Thus  the  high-pressure  cylinder  is  some- 
what worse  than  the  high-pressure  cylin- 
der of  the  'Meteor,'  and  the  low  pressure  cyl- 
inder very  much  worse.  Why,  we  must  ask 
here,  was  the  condensation  so  much  greater 
in  the  'Colchester's'  engines  than  in  those  of 
the  '  Fusi  Yama'?  The  absolute  pressure 
in  the  'Colchester's'  boiler  was  95  lbs.  Had 
the  increased  pressure  anything  to  do  with 
the  matter  ? 

The  last  engines  tested  were  the  triple-ex- 
pansion engines  of  the  '  Tartar,'  and  the  re- 
sults obtained  by  Professor  Kennedy  are  so 
curious  that  he  has  been  at  some  trouble  to 
supply  an  explanation,  which,  if  correct,  un- 
fortunately deprives  this  costly'  and  elabor- 
ate experiment  of  all  value.  The  cvlinders 
are  26  in.  +  42  in.+  09  in.  X  42  in.  The  low- 
pressure  and  intermediate  c^'linders  had 
steam  in  their  jackets,  but  there  was  no 
steam  admitted  to  the  high-pressure  jacket. 
The  absolute  pressure  was  13G  lbs.,  and  the 
revolutions  72  per  minute.  This  is  all  favor- 
able enough  to  economy.  Yet  Professor 
Kennedy  finds  that  there  was  no  less  than 

54.8  per  cent.of  condensation  in  the  high-pres- 
sure cylinder.  Continuous  re-evaporation  ap- 
pears to  have  taken  place  as  the  pressure 
fell,  and  at  the  end  of  the  stroke  in  the  low- 
pi'essure  cylinder  there  was  39.3  per  cent. 
The  result  is  so  astounding  that  Professor 
Kennedy  says  that  the  boilers  must  have 
pi-iraed  continuously  during  the  whole  ex- 
periment. It  does  not  appear,  however,  that 
anything  was  known  of  this  priming  at  the 
time.  The  boilers  are  large  and  were  quite 
clean,  but  not  new;  and  it  is  not  easy  to  see 
wh3'  priming  to  the  extent  of  at  least  10  or 
12  per  cent,  of  the  feed  water  should  have 
taken  place.  Assuming  that  it  did,  how- 
ever, it  is  clear  that  nothing  worth  men- 
tioning that  is  not  puzzling  is  to  be  deduced 
from  the  performance  of  the  '  Tartar.' 

Now  let  us  turn  to  the  behavior  of  the 
steam  in  the  low-pressure  C3'linders  of  these 
engines.  It  is  clear  that  the  heat- trap  the- 
ory does  not  effect  these;  the  condenser  does 
its  worst  with 'them.  The  back  or  exhaust 
pressure  represents  the  measure  of  frigor 
ific  influence  at  work.  There  is  very  little 
difference  in  this  respect  among  the  engines. 
In  the  '  Meteor  '  there  was  a  little  increase 
in  condensation,  the  percentage  rising  from 

22.9  in  the  high  to  24.7  in  the  low-pressure 
cylinder.  In  tlie  '  Fusi  Yama,'  the  percent- 
age rose  from  U.S  in  the  high  to  29.3  in  the 
low-pressure  cylinder.  In  the  '  Colchester  ' 
it  rose  from  28.3  in  the  high  to  47  per  cent, 
in  the  low-pressure  cylinder.  It  is  almost 
invariably  the  case  in  the  experiments  car- 
ried out  by  Professor  Kennedy  that  the 


water  increases  in  the  low-pre.ssure  cylinder. 
How  is  it  that  the  'Tartar  '  supplies  such  an 
astonishing  exception  to  this  rule?  Not 
less  than  15.5  per  cetit.  of  tli(?  feed  was  rc- 
evapor-ated  in  the  cylinders  after  the  cut-olf 
had  closed.  Krom  whence  was  the  heat  de- 
rived that  did  the  work  ?  Tiu!  fall  in  pr(!ss- 
ure  was  from  130  lbs.  absolute  to  22  lbs. 
absolute.  Each  pound  of  water  that  came 
into  the  cylinder  as  priming  carried  with  it 
347  units,  and  in  falling  to  the  terminal 
temperature,  233  deg.,  it  would  give  up  114 
units.  A  pound  of  steam  at  233  deg.  repre- 
.sents  950  deg.  latent;  so  that  8  33  lbs.  of 
water,  in  cooling  fr-om  347  deg.  to  23:5  deg., 
would  supply  heat  enough  to  convert  1  lb. 
of  water  at  233  deg.  into  steam  of  the  same 
temperature.  That  is  to  say  the  water  car- 
ried into  the  cylinder  as  priming  could  only 
re-evaporate  less  than  one-eighth  of  its 
weight,  or  under  12  per  cent.  It  ma^'  be 
said  that,  as  this  is  within  3.5  per  cent, 
of  the  actual  re-evaporation,  it  is  near 
enough.  But  that  is  simply  to  ignore  facts. 
In  all  the  other  cases  named  there  was  pro- 
gressive condensation  growing  greater  and 
greater.  In  this  case  the  condensation  V)e- 
comes  less  and  less,  and  we  find  by  calcula- 
tion that  there  was  not  heat  enough  sup- 
plied to  the  cylinder  to  account  for  this  re- 
evaporation.  This  is  a  very  curious  thing, 
which  no  doubt  admits  of  explanation,  but 
that  explanation  does  not  appear  in  the  re- 
port, and  the  statement  as  it  stands  supplies 
another  example  of  the  anomalies  which  all 
records  of  the  performance  of  steam  engines 
present.  For  the  moment  we  venture  to 
doubt  the  soundness  of  the  deductions  drawn 
from  the  diagrams. — London  Engineer. 


Englishmen  have  been  known  to  pride 
themselves  upon  the  qualit3'  of  their  work- 
manship and  the  thoroughness  with  which 
they  do  their  work,  but  it  is  evident  that 
there  are  some  English  shops  where  care- 
less work  is  done.  Witness  this  letter  to  an 
English  paper  fi'om  a  resident  in  South 
Africa. 

"Plants"  have  been  sent  out  here  by 
makers  of  reputation  so  carelessly  packed 
and  marked,  that  the  cases, on  being  opened, 
have  been  found  to  contain  parts  of  another 
plant,  requiring  extensive  "fitting,"  or  else 
perfectly  unsuitable  for  the  plants  of  which 
they  were  supposed  to  form  part.  Bolts 
are  sent  and  marked, which  by  no  possibility 
could  have  been  intended  to  hold  down 
the  parts  correspondingly  marked;  whilst 
sometimes  important  parts  are  entirely 
wanting,  and  have  to  be  supplied  here  at  an 
enormous  extra  cost  and  delay. 

Many  plants,  batteries,  head  gears,  hoist- 
ing and  pumping  engines,  etc.,  are  sent  out 
without  ever  having  been  fitted  together  by 
the  maker;  one  iron  head  gear  had  scarcely 
one  hole  fair,  some  were  half-holes,  and 
others  entirely  blind;  the  teeth  of  the  spur- 
wheels  and  pinions  have  had  to  be  chipped 
and  filed,  and  in  one  case  new  gearing  sub- 
stituted; the  cost  of  this,  with  cast-iron  at 
Is.  per  pound,  can  be  easily  imagined. 
Battery  timbers  have  been  sent  out  with  all 
holes  bored  (presumably  by  template),  and 
the  parts  marked  for  their  places;  but  on 
erection  it  was  found  that  the  templates  had 
evidently  been  turned  upside  down,  and  that 
generally  the  holes  did  not  come  in  fair. 
These  timbers  are  sometimes  cross-grained 
and  rotten,  and  in  one  case  I  poked  a  walk- 
ing-stick 2  ft.  into  a  battery  upright,  before 
erection.  All  this  could  have  been  easily 
avoided  had  the  machinery  been  erected 
and  inspected  before  leaving  the  shop. 


Yonnq  man:  "I  understand  you  want  a 
young  man  to  help  edit  your  paper." 

Editor:  "Yes,  sir;  have  you  had  any  ex- 
perience?" 

Young  man:  "I  have  taken  one  term  in 
journalism  at  Cornell  University  and  " 

Editor:  "That  will  do.  You  may  take 
m^-  desk  and  go  to  work, and  I'll  go  and  run 
the  elevator.  Please  be  as  kind  to  the  rest 
of  the  stair  as  you  can." — Judge. 


When  the  American  publisiier  hears  of 
the  great  number  of  book-buyers  here,  he 
asks.  Where  are  they?  He  knows  that 
school-books,  text- books,  and  books  of  refer- 
ence sell  largely,  and  that  occasionally  there 
is  a  great  rush  for  a  novel  of  some  kind. 
But  if  there  are  twenty  readers  in  this  coun- 
tiy  to  one  in  England,  or  ten  to  one,  or  one 
to  one,  where  are  they  ?  He  linds  Eng- 
lish lit,<;i'ary  journals  teeming  with  announce- 
ments, and  many  houses  cea.selessly  pro- 
ducing volumes  which  would  soon  ruin  any 
publisher  that  should  put  his  capital  in  tlu-m 
here,  and  wonders  again  where  the  great 
bod\'  of  American  readers  is  to  be  found. 
For  books  of  .science,  for  standard  hist<jries, 
for  books  of  information,  there  is  consideni- 
ble  demand  ;  but  for  books  of  imagination 
outside  of  fiction,  V)ooks  strictl.\'  intellectual 
in  character,  that  come  distinctly  under  the 
name  of  literature,  there  are  very  few  buyei-s 
indeed.  One  of  our  great  publishing  houses 
fortifies  itself  with  its  periodicals,  another 
with  its  school-books  and  cyclop^-dias,  an- 
other with  a  great  printing  establishment; 
but  no  hou.se  can  stand  alone  in  the  Held  of 
bcUettres  and  survive.  The  houses  that 
have  attempted  it  have  gone  by.  There  is  a 
public  that  devours  the  newspapers  ;  a  pub- 
lic that  buys  the  magazines,  sometimes 
mainly  for  the  pictures  ;  a  public  that  idles 
over  the  last  sensational  novel  ;  ljut  the 
public  that  exhibits  a  genuine  taste  for 
higher  reading  is  very  limited  indeed. — The 
Newsdealer. 

 •  -♦■  •  — 

"Bail  is  an  agreement  by  a  person  posses- 
sing property  to  pay  the  State  a  certain  sum 
of  money,  in  case  an  accused  per.son  does  not 
behave  himself  or  herself  for  a  certain  time." 
In  the  ca.se  of  a  charge  of  disorderly  conduct 
it  is  called  a  recognizance  for  good  behavior. 
It  is  an  agreement  that  if  the  offense  is  re- 
peated the  amount  of  bail  will  be  paid.  Is 
it  paid?  Seldom.  Various  investigations 
have  shown  that  the  forfeiture  of  what 
are  called  'good  behavior  bonds'  is  rare,  and 
that  if  they  could  be  collected  the  city  would 
be  some  millions  of  dollars  richer.  The  main 
reason  of  it  is  that  the  process  of  forfeiture 
is  cumbersome  and  uncertain,  and  for  that 
reason  is  seldom  resorted  to.  Therefore, 
bail  in  these  cases  is  practically  an  immunity 
from  puni.shment.  Day  after  day  notorious 
persons  who  are  known  to  be  habitual  offend- 
ers are  arrested  and  bailed,  and  go  on  get- 
ting arrested  and  bailed,  so  that  the  bail  is 
really  a  sham,  a  farce,  and  a  fraud.  It 
breeds  a  contempt  for  laws  that  is  a  serious 
damage  to  the  morals  of  the  community. 
The  magistrates  are  powerless  to  prevent  it." 

It  may  be  remembered  that  after  the 
papers  staying  Kemmler's  death  had  been 
served  on  Warden  Durston,  a  calf  was 
provided  as  a  substitute  to  illustrate  how 
the  electrical  apparatus  would  work.  The 
calf,  which  was  well  grown,  was  placed  in 
position,  the  full  current  which  was  intended 
for  Kemmler  was  turned  on,  and  the  calf 
was  dead  in  an  instant,  and  according  to  the 
story  of  Dr.  ^McDonald.as  related  to  a  Pal- 
ladium reporter,  the  room  was  also  in.stantly 
filled  with  the  odor  of  burning  hair  and  tlesh 
which  (juickly  drove  the  occupants  out  of 
doors.  The  electric  current,  it  is  said,  was 
on  but  an  instant,  but  in  that  time  the  calf 
was  fairly  roasted  alive. —  Oswego  Palla- 
dium. 


Not  many  men  retain  their  ambitions  anil 
enthusiasms  after  forty  years  of  age.  They 
start  in  life  full  of  determination  to  reach 
high  positions,  but  obstacles  intervene,  and 
they  sit  down  somewhere  to  rest  and  think 
it  over.  A  good  many  conclude  that  it  is 
not  worth  while  to  work  so  hard  and  get  so 
little,  so  they  fall  back  and  give  some  one 
with  more  sand  a  chance.  That  one  keeps 
on  anil  wins.  "All  things  come*to  him  who 
waits,"  and  those  who  are  watching  and 
waiting  are  sure  of  a  good  deal  more  than 
those  who  sit  down  hoping'  for  something'  to 
fall  into  their  laps. 
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TRADE  NOTES. 

James  Nasmyth,  the  celebrated  mechanical  en- 
gineer, and  improver  of  the  steam  hammer,  is  dead. 

«  # 
* 

All  the  machinery  and  the  boilers  of  the  jet  pro- 
pulsion steamer  'EvoUition'  are  on  board  that  craft, 
and  the  work  of  fitting  the  machinery  goes  on  every 
day,  but  it  is  hardly  likely  that  she  will  make  a 
trial  trip  for  several  weeks. 

*  * 

* 

The  directors  of  the  Chicago  Board  of  Trade 
adopted  a  memorial  to  Congress  asking  that  a 
modern  high-class  war  vessel  be  substituted  for  the 
old  steamer  'Michigan,'  the  cnly  United  States  man- 
of-war  on  the  great  lakes.  The  memorial  declares 
that  the  '  Michigan'  would  excite  the  ridicule  of  for- 
eigners visiting  the  World's  Fair. 

*  # 

The  Amazon  crop  of  rubber,  which  has  just  end- 
ed, shows  a  falling  off  of  5  per  cent,  in  receipts,  and 
the  prospects  are  that  the  new  crop,  which  will  }iot 
come  in  in  quantity  until  October,  will  be  seriously 
reduced.  In  consequence  of  the  outlook  for  extreme 
prices  in  raw  rubber,  tlie  manufacturers  will  be 
compelled  to  make  a  still  further  advance  in  the 
price  of  manufactured  goods. 

«  * 
« 

The  Board  of  Inspection  which  examined  the 
cruiser  'Baltimore,''  of  which  board  Admiral  Kim- 
berly  is  President,  has  reported  that  the  vessel  did 
excellent  work  on  her  recent  tr  ial  trip,  making  six- 
teen knots  under  natural  draught  and  eight  knots 
with  one  boiler  and  one  propeller.  The  vessel  is 
now  coaling  at  Norfolk,  and  will  leave  the  bay 
May  14,  for  Haytian  waters,  where  she  will  join  the 
North  Atlantic  squadron. 


The  Bureau  of  Construction  and  Repairs  has  been 
searching  for  a  paint  that  will  resist  fouling.  Trials 
have  been  given  patent  paints  generally  with  unsat- 
isfactory results.  The  best  paint  so  far  found  is  a 
composition  two-thirds  lead  and  one  third  zinc. 
Even  this  does  not  stop  the  growth  of  barnacles. 
The  '  Cashing '  will  receive  a  coating  of  a  new  com- 
pound whose  inventor  asserts  that  it  will  give  a 
japanned  surface  and  prevent  fouling. 

*  » 

A.  J.  Weed  &  Co.,  100  Liberty  Street,  New  York, 
have  placed  in  their  new  factory  a  number  of  small 
private  workshops,  fitted  up  with  lathes  and  com- 
plete outfits  of  tools  in  which  patrons  can  experi- 
ment and  test  the  practical  working  of  unpatented 
inventions,  etc.,  in  strict  confidence.  These  work- 
siiops  are  rented  at  very  reasonable  terms  by  the  day 
or  week.  As  each  workshop  is  complete  in  itself  and 
separate  from  the  others,  strict  privacy  is  assured. 

*  * 
* 

The  Lake  Erie  Boiler  Works,  Buffalo,  is  one  of 
the  largest  marine  boiler  building  concerns  in  the 
country,  having  turned  out  59  boilers  within  the 
past  year,  some  of  them  being  shipped  to  Japan.  One 
machine  in  these  works  punclies  eighty-tive  holes  at 
one  sti'oke.  Increased  business  during  the  past  sea- 
son has  made  the  enlargement  of  the  plant  a  neces- 
sity, and  a  furnace  room  36  >  96,  for  heating  plates, 
a  hydraulic  crane  tower  building,  50  X  75,  and  erect- 
ing shop  105  X  65  feet,  are  in  process  of  erection  and 
will  be  completed  during  the  present  month. 

*  * 

* 

Engine  No.  871  of  the  New  York  Central  and 
Hudson  River  Road  came  to  grief  at  the  Fiftieth 
Street  bridge,  the  smoke-s(afk,  bell  and  dome  strik- 
ing the  bridge  and  being  smashed  by  the  contact. 
No.  871  is  the  heaviest  passenger  engine  on  the  Hud- 
son River  Division  of  the  road.  It  was  built  at  the 
Schenectady  works.  It  has  driving  wheels  6  leet  6 
inches  in  diameter  and  weighs  75  tons.  So  high  is 
the  engine  that  it  was  found  that  the  dome,  even 
when  crushed  in,  came  within  3  inches  of  the  l)ridge, 
and  the  roof  of  the  cab  missed  it  by  only  about  10 
inches. 


The  Providence  and  Stonington  Line  closed  a 
contract  lately  with  the  Morgan  Iron  Works,  for  a 
3,500  horse-power  compound  beam  engine,  with 
high-pressure  cylinder  between  the  beam  center 
and  crank-pin,  and  the  low-pressure  cj^linder  at  op- 
posite end,  the  same  as  usually  placed,  making  a 
balanced  engine  by  balancing  the  forces  on  either 
end  of  the  beam,  and  Sickles  cut-off  valves  on  each 
cylinder;  also,  three  double-ended  and  two  single- 
end  Scotch  type  of  boilers  to  carry  100  lbs.  working 
pressure.  The  engine,  keelson,  and  gallows  frame 
are  to  be  of  steel.- — Marine  Journal. 


Light,  we  now  learn,  not  only  has  sound,  but  can 
be  heard.  A  beam  of  sunlight  is  made  to  pass 
through  a  prism,  so  as  to  produce  the  solar  spec- 
trum. This  is  turned  upon  a  disk  containing  colored 
silk  or  wool,  and  as  the  colored  lights  of  the  spec- 
trum fall  upon  it  sounds  are  given  by  ditlerent  parts 
of  the  spectrum,  and  there  is  silence  in  other  parts. 
For  instance,  if  the  green  light  flashes  upon  red 
worsted,  loud  sounds  will  be  given.  Only  feeble 
sounds  are  heard  when  the  red  and  blue  parts  of 
the  rainbow  fall  upon  the  worsteds,  and  other  colors 
evoke  no  sound  at  all.  (}reen  silks  give  sound  best 
in  red  light.  Every  kind  of  material  gives  more  or 
less  sound  in  different  colors,  ^nd  no  sound  in  others. 


The  Pattern  Makers'  Convention  opened  at  the 
Ashland  House,  May  20,  with  fourteen  delegates  in 
attendance.  President  T.  J.  McGonnell  of  Pitts- 
burg called  the  meeting  to  order,  and  P.  F.  Duchnun 
of  Boston  was  elected  secretary. 

The  delegates  all  agreed  that  there  was  too  much 
foreign  labor  imported,  and  that  the  pattern  makers 
all  over  the  country  felt  the  effects  of  the  hundreds 
of  cheap  workmen  who  come  here  from  the  Old 
World.  An  investigation  into  the  matter  will  be 
made  and  resolutions  adopted  protesting  against  the 
crowding  out  of  the  American  workmen  by  the  for- 
eign element. 

On  the  subject  of  the  limitation  of  apprentices 
some  little  discussion  was  had,  and  it  is  probable 
that  some  action  will  be  taken  in  the  matter  during 
the  convention. 

*  * 
* 

Among  the  contracts  at  present  under  way  at  the 
South  Brooklyn  Steam  Engine  Works  (successors  to 
Wm.  A.  Lighthall),  builders  of  surface  condensers, 
etc.,  we  note  the  following:  Two  cylindrical  brass 
surface  condensers  for  the  U.  S  cruiser  '  Maine.' 
each  7,000  sq.  ft.  of  surface.  Two  cylindrical  bra.ss 
surface  condensers  for  the  U.  S.  cruisers  No.  11,  each 
4,000  sq.  ft.  of  cooling  surface;  both  under  con- 
tract to  N.  F.  Palmer,  Jr.  &  Co.,  Quintard  Iron 
Works,  also  part  of  surface  condenser  for  U.  S. 
cruisers,  Nos.  7  and  8.  Two  patent  combined  sur- 
face condensers  and  feed  water  heaters  for  Thomson 
&  Houston's  Electric  Co.,  Boston.  They  are  also 
putting  on  board  the  Old  Colony  Steamboat  Co.'s 
new  vessel  '  Plymouth'  two  cylindrical  surface  con- 
densers, each  4,500  sq.  ft.  of  surface,  under  contract 
to  the  W.  &  H.  Fletcher  Co.,  N.  Y.,  besides  a  num- 
ber of  smaller  condensers  under  way  at  their  works. 

»  * 

* 

The  American  Ship  Windlass  Company,  of  Provi- 
dence, R.  I.,  built  a  new  steam  towing  machine. 
The  principle  of  the  machine  is  that  the  resistance  of 
the  towed  barge  is  borne  entirely  upon  the  steam 
pressure  in  the  cylinders.  The  wire  hawser  is  wound 
on  a  drum,  which  is  driven  directly  from  a  pinion 
on  the  crank  shaft  of  the  engines.  The  machine  is 
fitted  with  a  reducing  valve,  which  enlarges  or  de- 
creases the  opening  as  the  strain  increases  or  de- 
creases. In  a  seawajs  or  when  the  vessel  pays  off, 
increasing  the  strain  on  the  hawser,  the  drum  begins 
to  revolve,  letting  out  the  hawser.  This  opens  the 
reducing  valve  and  increases  the  pressure  in  the  cyl- 
inder until  it  is  adequate  to  hold  the  strain  on  the 
hawser.  Then,  as  the  strain  on  the  hawser  decreases, 
the  pressure  in  the  cylinders  revolves  the  drum  in 
the  opposite  direction,  winding  up  the  hawser.  This 
machine  will  i-elieve  any  sudden  strain  which  may 
come  upon  the  hawser. 

*  * 
* 

The  Engineers'  Club  gave  a  reception  May  20  at 
their  house,  10  West  Twenty-ninth  Street,  to  the 
officers  of  the  army  and  navy  stationed  in  and  about 
this  city.  Among  the  two  hundred  guests  were  Ad- 
miral Braine,  Commodore  Loring,  Chief  Engineers 
Cowing,  Roche,  Duncan,  Heaton  and  Wood ;  Capt. 
J.  N.  Miller,  Drs.  Bloodgood,  Gihon,  McMurtrie  and 
Bogart;  Chaplain  Royce,  Passed  Assistant  Engineers 
Barry  and  Eldridge,  and  Assistant  Engineers  Weav- 
er, Conant  and  Bonnett,  of  the  navy.  Mr.  Bennett 
is  the  young  officer  who  so  successfully  resisted  the 
tactics  of  Lawyer  Choate  at  the  McCalla  trial.  There 
were  also  Commodore  Watkins,  of  the  Inman  line, 
who  is  commanding  the  '  City  of  Neu'  York,'  while 
the  '  City  of  Paris'  is  repairing,  and  Chief  Engineer 
Gearing,  of  the  '  City  of  New  York.'  Gen.  Whipple 
an  i  Col.  King,  of  WiUett's  Point;  Capt.  Berglund, 
Lijuts.  Guy  Howard,  Howe,  Flagler,  Harding,  Dar- 
in itt  and  Jervy,  and  Major  Randolph,  of  Fort  Ham- 
iltjn. 

*  * 

* 

There  has  been  a  great  change  in  ocean  freight 
rates  since  the  rapid  increase  of  the  number  of 
ocean  steamers,  and  generally  a  steady  lowering  of 
rates.  It  takes,  for  instance,  enormous  business  to 
fill  up  the  fleet  of  steamships  owned  by  the  Inman, 
Cunard.  Guion,  National,  Anchor  and  White  Star 
lines.  The  cream  of  the  freight  business  goes  to  the 
fastest  ships  of  each  line.  The  rates  paid  in  the 
early  days  of  ocean  steamships  were  enormous,  and 
made  vast  fortunes  for  the  owners.  Nineteen  years 
ago,  when  the  White  Star  Line  started  with  the 
'Oceanic'  the  rates  were,  roughly  stated, about  three 
times  what  they  are  to-day,  although  the  average 
time  consumed  in  the  ocean  voyage  was  a  couple  of 
days  longer  than  it  is  at  present.  It  is  generally 
true  that  while  on  all  lines  the  average  length  of  the 
voyage  has  been  shortened ,  the  average  cost  of  trans- 
porting freight  has  been  cheapened.  There  is  no 
telling  at  present  what  will  be  the  effect  of  the 
threatened  row  between  the  Inman  and  White  Star 
lines. 


The  new  iron  steamship  'City  of  Seattle,'  built  for 
the  Puget  Sound  and  Alaska  Steamship  Company, 
was  launched  May  14,  at  Neafie  &  Levy's,  Philadel- 
phia. The  new  vessel  is  steel,  275  feet  in  length,  40 
feet  beam,  and  17  feet  hold.  She  registers  1,500  tons. 
There  are  three  decks,  the  two  upper  ones  being 
built  of  wood.  The  vessel  has  a  large  freight  ca- 
pacity, besides  accommodations  for  250  passengers. 
The  passenger  saloon  is  on  the  second  deck  and  is 
150  feet  long,  with  staterooms  on  both  sides.  The 
dining-room,  which  will  be  situated  on  the  main 
deck  aft,  will  be  finished  in  liard  wood,  with  nickel 
mountings.    The  vessel  wUl  carry  all  the  modern 


improvements  and  appliances  of  ocean  vessels,  'in- 
cluding electric  lights.  She  will  be  supplied  with  a 
compound  engine,  32  and  60  inches,  with  3  feet 
stroke.  There  will  be  two  steel  boilers,  each  13i 
feet  in  diameter  by  13  feet  long,  carrying  145  pounds 
of  steam,  and  she  will  have  a  speed  of  twenty  miles 
an  hour.  She  will  be  fully  completed  by  the  1st  of 
August,  when  she  will  take  her  departure  on  a  sev- 
enteen-thousand-mile  voyage  to  Seattle. 

*  * 

* 

The  'Nomiannia,'  the  new  vessel  of  the  Hamburg 
American  Line  is  500  feet  long,  57'  6"  Vjeam,  and 
8,500  tons  burthen.  She  is  a  twin  screw  with  16  000 
h.p.  She  has  nine  double-ended  boilers,  with  eight 
furnaces  in  each,  and  three  funnels,  but  no  forced 
draught.  She  is  provided  with  fans  to  ventilate  the 
stokeholes.  The  engines  are  two  sets  of  triple-ex- 
pansion cylinders  with  a  stroke  of  5}^  feet.  The 
diameters  of  the  cylinders  are  40  inches,  07  inches, 
and  106  inches.  The  steam  is  worked  at  100  pounds, 
and  the  revolutions  at  sea  will  probably  be  about 
85.  On  some  occasions  on  the  trial  they  made  93. 
The  screws  are  18  feet  in  diameter.  The  horse-pow- 
er contracted  for  was  14.000,  with  a  speed  of  19 
knots,  but  over  16,000  horse-jjower  have  been  indi- 
cated, and  the  coal  consumption  is  not  much  over  a 
pound  and  a  half  jjer  horse-power  per  hour.  There 
are  16  bulkheads,  making  17  water-tight  compart- 
ments, and  there  are  doorways  through  only  t\\e  of 
the  transverse  bulkheads.  Throughout  the  whole 
length  of  the  ship  the  floor  of  the  vessel  has  a  double 
skin,  and  the  inner  floor  is  throughout  4  inches 
above  the  lower  or  outer  bottom,  except  in  the  part 
under  tlie  engines,  where  the  intervening  space  is  7 
feet.  There  are  nineteen  of  these  spaces,  so  that  the 
hull  is  sub-divided  into  thirty-six  water-tight  com- 
partments. These  spaces  are  largely  utilized  for 
water  ballast,  and  controlled  by  pumps,  which  are 
in  all  cases  worked  from  the  main  deck,  where  the 
donkey  engine  and  the  donkey  boiler  for  pumping 
are  also  placed.  This  arrangement  of  the  pumps 
permits  of  continuous  steam  pumping  in  the  event 
of  an  accident,  such  as  that  wOiich  befell  the  '  City  of 
Paris,' whose  pumps  were  below^  the  water  line,  and 
therefore  useless  as  soon  as  they  were  swamped. 
The  nine  boilers  are  placed  three  abreast,  and  each 
triplet  is  contained  in  the  center  of  three  water- 
tight compartments.  Two  of  these  compartments 
in  each  set  are  coal  bunkers,  stretching  right  across 
the  ship,  and  each  set  of  three  boilers  communicates 
by  separate  steam  pipes  with  both  sets  of  engines. 


CLUB  RATES  FOR  1890. 

In  former  years  we  have  made  large  re- 
ductions for  clubs,  var3  ing'  in  amount  with 
the  numbers  sent.  These  lates  have  been 
lower  than  we  can  longer  afford,  and  we 
feel  that  we  cannot  continue  them  longer. 
We  hope  our  friends  will  feel  that  they 
get  $2  worth  of  value  in  each  issue,  at  least 
that  annualh^  and  continue  their  favors  for 
1890.  We  have  therefore  to  announce  that 
our  rates  for  1890  are: 

Two  names,  one  of  them  new.  .$1.80  each. 

Five  names  1.70  each. 

Ten  names  1.50  each. 

This  is  the  lowest  rate  we  can  make  for  The 
Engineer  for  a.ny  number  of  names.  We  add 
also  tliat  all  names  comprising  a  club  must 
be  handed  in  at  one  time;  we  cannot  extend 
the  privilege  of  joining  a  club  at  an}-  time 
during  the  year  to  one  or  two  persons. 

Those  who  are  willing  to  aid  our  enterprise 
to  the  extent  of  soliciting  their  friends  to 
come  in,  can  write  the  names  on  a  separate 
sheet  and  send  them  with  the  money.  Send 
an  express  company's  receipt  or  postal  notes 
in  preference  to  postal  ordei  s.  Be  particular 
and  have  all  names  and  addresses  correct. 

RATES  AT  WHICh'wE  FURNISH  OTHER 
PAPERS  WITH  THE  ENGINEER. 

Subjoined  will  be  found  our  clubbing  i"ates 
with  other  papers,  the  proprietors  of  which 
make  a  reduction  in  their  rates  in  connection 
with  us. 

All  complaints  of  irregularity  m  receiving 
other  papers  should  be  made  directly  to  the 
publishers  of  them,  not  to  us. 

Publication  With 

Price  per  j-ear.  The  Enoixeer. 

Scientific  American                3.00  4.50 

American  Miller                      1.00  2.75 

Manufacturer  and  Builder. ..  1.50  3.00 

American  Machinist                3.r0  4.70 

London  Engineer  10.00  11.00 

ENGINEERS'GAZETTE.London  1.50  3.50 

National  Car  Builder   1.00  2.75 

Cotton,  Wool  and  Iron   3.00  4.25 

These  rates  are  for  new  subscribers  to  the 
journals  named,  and  those  who  send  money 
thi'ough  us  will  please  state  whether  their 
subscriptions  are  new  or  a  renewal. 

Any  periodicals  not  on  this  list  will  be  fur- 
nished at  a  discount  from  regular  rates. 

John  B.  Jackson,  Printer,  iS  Centre  St.,  New  York. 
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ALI.    BOOKS    ADVERTISED    IN    THESE    PAGES    SOLD    BY  US.^ 


Hinfs  lop 
Sfeam  Yachfsmen/' 

A  pamphlet  of  about  forty  pafjes,  full  of  Infurnia- 
tioii  for  owners  and  engineers,  by 

E.  E.  ROBERTS, 

author  of  Useful  Hints  on  Steam,"  and  inventor 
of  tlie 

ROBERTS  SAFETY  WATER-TUBE  BOILER. 

8BNT  FBEK  ON  RECEIPT  OF  TWO-CENT  STAMP. 

Address 

E.  E.  uoItI':uT^«, 

Telephone  Big.,  18  Oortlandt  St.,  New  York. 

OCEAN     MARINE  ENGINEERS' 
BENEFICIAL  ASSOCIATION, 
No.  69,  N.  Y. 
HALL,  ISi)  UOWEUY, 
meets  every  WediieNday   Evening  at 
7>30.    VIiDitiii^  Hi'otlierct  with  Credcn- 
tlalM  oortlially  invited. 
GEO.  UHLER,  Sec'y.  J.  GEO.  HERMES,  Preat. 

KATZENSTEIN'S 

Self- Acting  Metal  Packing, 

For  PiBtou  Rods,  ValT* 
Stems,  etc. 
i^Of  every  description. 
For  Steam  Engines,  L». 
comotives,  Pumps,  Ac. 

Adopted  and  in  nge 
by  the  principal  Iron 
Works  and  Steamship 
Companies  within  th* 
last  10  years  in  this  and 
Foreign  Countries.  For 
full  particulars  and  re- 
ferences, address, 

L.  ZATZEHSIEItT  ft  OS. 

35?  West  St., 

New  York. 


HORACE  SEE, 

Eiifjineer  and  Naval  Architect, 

(CONSUI.TINO,  CoNSTKUC  ri.NO,  A.M)  K.XPKllT) 

Number  I  Broadway,  New  York. 


LANSDELL  SYPHON 

A  Chjcp  i.nd  Simple  Steam  Pump, 

Working  ll.v  cllri  i-1  iictlon  ..f  hi'-.iiri.  lias 
no  vulvow  or  other  workInK  part-t,  anri 
clituiot  net  out  of  icpalr,  fiililiiit  Irccjc, 
niid  will  pumi)  ahIii'm.  wuHli',  or  an*  thliiK 
tlijit  'an  eiitf-  the  pipes.  "lnvaluul»le  as 
a  lillKH  pump  " 

Made  ia  Irad  or  brass  for  acids. 
JUHN  S.  LENG'S  SON  &  CO., 


4  Fletcher  St., 


\K\V  YOKK. 


HIAXH.ATTAN 

SELF-LUBRtCATING 
I'liiiiibiiuo  I'lickinu 

the  liest  to  be  lisil  for  Stconicrfl, 
l.oedniol l\es.  Stailenary  Knx  nes, 
I'uuip  ,  with  oil,  hot  or  cold  water. 
Valvi'S.  Steam  HaninieiH,  etc.  It  Is 
made  round  .ind  nquaro. 

.Send  for  clri  nlaro,  or  sample  for 
trial  to  the  General  Aseiitfl, 
<;itEENE,  TWEED  &  CO., 

HK  C'MAMBKliS  Sr.,   N  .  Y. 


Screw  Propellers 

MANUKACTl'IiKD  1!Y 

IX.  B.  noollJLor, 
22  Cortland  Street.  New  York. 

SUl-'T  OF  TIIK  LATE  DEI.AMATKU  IHON  WOI'.KS 
of  same  patterns  and  desitjns  as  before,  aoapted  to 
each  vessel,  tlonsulting  K.xpert  and  Construct inj,' 
Engineer.  Estimates  onmachinery, damages, etc. 
Allt  ICI5  THACHINES. 


S  XT  JFl  V  23  Y 1 2>a- G- . 

K«»ll  SAIiE.— A  bona  fide  well  establLslied  and  In 
ercastnpr  Country  praelk-e.  S-OT  down  buys  It  with 
SI, foil  worth  on  hand.   MarrlaKe  object  of  selling. 

H.  SCONGALL,  0.  E.  and  Water  Commiss'r. 
Steamboat  Sprins;!*,  Routt  Co.,  C*lo. 


THE  PRATT  &  WHITNEY  CO., 

MANUFACTURERS  OF  MACHINE  TOOLS 

For  Railway  and  General  Machine  Shops. 

COMPBISING 

Laikes;  Planers;  Corrugating  Machines  for  Grooving  Chilled  Grinding  Rolls  for  Flouring  MU>; 
Drilling  Machines  (Uorizcntal  and  Vertical);  Screw  Machines;  Milling  Machines; 
Cutter  and  Twist-Drill  Gniiding  Machines,  Turret  Head  Chucking, 
Bolt-Cutting,  Forging  and  Finishing  Machinery;  Nut- 
Tapping  and  Cutting  Off  Machines;  Boring-Mills. 

And  Plants  Complete  for  Gun  and  Sewing  Machine  Manufacture. 
Special  Machinery  for  Metal  Working. 

inacbincM  Completely  Equipped  with  Tools,  Fixtures  and  Oanifes 
for  Jlanufacturiue  Metal  Ooods  Ueuerally. 

U.  S.  Standard  Taps  and  Dies  for  both  Hand  and  Machine- Work  ;  Pipe  Taps  and  Reamers. 

Master  Car-Builders'  Standard  Limit  Gauges  for   ROUND  BAR  IRON.     U.  S.  SUndard 

Thread  Gauges.   Standard  Cylindrical  Size-Gaug-es.   Drop-Forged,  Steel  Caliper  Gauges. 
Standard  Hand,  Shell,  and  Chucking  Reamers.    Taper  Reamers  for  every 
purpose.  Hardened  and  Ground  Steel  Mandrils,  and  every  appliance 
in  TOOLS,  FIXTURES,  or  SPECIAL  GAUGES,  necessary 
for  STANDARD  INTERCHANGEABLE  WORK. 

Combination  I>athc-Cbncks;  Renshaw  Ratcbct  Drills.  Etc 

B^Ser"1  fr^r  niii!=trated  Catalogue  and  Price-List. 


J.  W.  .A.LLEN,  -  -  -  President. 
Wm.  B.  FRANKLIN,  -  Vice-President. 
F.  B.  ALLEN,  -  Second  Vice-President. 
J.  B.  PIERCE,  Secretary  and  Treasurer. 


Issues  Policies  of  Insurance  after  a 
careful  Inspection  of  the  Boilers, 

COVKRINQ  AI^L  LOSS  OR  DA.MAQE  TO 


BUILDINGS  AND  MACHINERY, 

ALSO 

Covering  Loss  of  Life  and  Personallnjury 

ARISING  FROM 

STEJIM  BOILER  EXPLOSIONS, 

The  Business  of  the  Company  includes  all  Kinds  of  Steam  Boilers. 
Full  information  concerning  the  plan  of  the  Company  can  be  obtained  at  the 

COMPANY'S    OFFICE,  •  HARTFORD,  CONN., 

OR  AT  ANY  AGENCY. 


Pattern  Letters  for  Molders 

Brand  Letters,  &v.   Vaiiderbiirii'li,  Wells  Sc 

Co.,  No.  8  Spruce,  near  Na'^snu  St.,  New  York. 

GARY  &  MOEN  COMPANY. 

234  AVest  29tli  St.,  New  Vork. 

Spiral  Springs  for  All  Purposes, 

steel  Wire  Rods  Straightened  and  Cut  to  Lengths 


HYDRAULICS.— Practical  Hydraulics;  a  series  of 
Rules  and  Tables  for  the  use  of  Engineers,  etc., 
etc.,  by  Thomas  Bo.\.  Sixth  edition,  numerous 
plates,  post  8vo.  cloth  $2  00 

THE  PRACTICAL  STE.\M  ENGINEERS'  GUIDE 
in  the  design,  construction,  and  management  of 
American  stationary,  portable,  and  steam  lire 
engines,  steam  pumps,  ooilers,  injectors,  govern- 
ors, indicators,  pistons,  and  rings,  safety  valves 
and  steam  gauges,  for  the  use  of  engineers,  lire- 
men,  and  steam  users,  by  Emory  Edwards.  lUus 
trated  by  IIM  eiirravings,  crown  Svo,  clocb.S-.50 


WORTHINCTON 

STEAM  PUMPS 
PUMPING  ENCIIMES 
IIMDEPENDEIMT  COIMDENSERS 

vSi:ni>  for  gbneral  catai.o<;ik 


HENRY  R.  WORTHINGTON 

Boston.   Philadelphia.    Chicago.    St,  Louis.   St.  Paul.  San  Francisco 


W'u  nuikc  anv  lliliiK  In  im-ial  from  hcreWH  to  complete 

INVENTloVs  PERFICTED! 

DETAILS  WORKED  OUT! 

DHAWI^G8  MADE. 

Small  irlvalo  W(irk'-li<i|.s  lliti  il  wiih  iiiiiii'<i  himI  con. 
plttc  outlllH  of  IoipIh  to  li  t  I..V  till-  ilay  or  wick,  to  In 
ventors.    Circulars  sent. 

A.  .1.  U'KFI)  &-  CO. 
DraiiuhtHnien  iiiid  .Model  Mnhrrn, 

1  t.  aiKl  )iiS  I.iiM'  ii'i  V  ST.,  .\Kw  \(tr¥. 


JOSEPH  DE  RYCKE, 

(l-orMierlv  with  .loii.v  I<oa(  n  ,v  .So.s. 

94  LIBERTY  ST., 

Rooms  9  and  10.  New  York. 

iJrawiiiKs.  plans  and  specificatiniin  fur 
rnariiie  eiigineHand  boiierH,  Mteani  vesiifclH, 
yaclits  and  tug8,  and  iron  BtructureH  in 

general. 

I'KltSONXI.    *l  I'|;K\  I>ION  (ilVKV. 


Corrugated  Metal  Gaskets.  BOOKS  for  ENGINEERS. 


U'ATKNTEU.) 

Are  the  most  reliable  for  flange 
connections;  made  plain,  oval, 
square  and  irregular  for  pipes, 

CVLINDKHS,  VALVB8  AND  CHESTS. 

Is  not  affected  by  water,  steam, 
gas,  oil,  vapors  or  acid  solutions. 


U.  S.  MINERAL  WOOL  CO., 
2  Cortlandt  Street, 

NEW  YORK. 


WANTED. 

One  pair, 8"  X  36  '  engines,  popjx't 
valves,  Western  steamboat  style. 
New  or  .second  hand.  Please  ad- 
vise at  once  as  to  price  and  condi- 
tion,  A.  B.  C 

care  Egbert  P.  Watson  &  Son, 
160  Nassau  St.,  N.  Y. 


FOR  SALE. 

One  3"  X  5 "  new  vertical  engine, 
governor  complete,  ready  for  use, 
and  made  in  best  manner.  Soltl 
only  for  want  of  use.   Price  .$(iO. 

J.  C.  CONNOU, 
care  Egbert  P.  Watson  &  Son, 
1  50  Nassau  St.,  N.  Y. 


118  page  Catalogue  free  on  application. 
TREATI.SE  on  the  RichardH  Steam  Engine  Indlca 

tr)r,  by  (J.  T.  Porter.    Illustrated,  8»o  |a  ijj 

IRON  and  Steel   Founding,   by  Claude  Wvli^ 

Second  edition,  revised  and  enlarged,  8vo.  .(U  UJ 
ALfJEBRA  .Self  taught,  by  W.  P.  HiggB.    An  eaxy 

and  Him|)le  explanation,  8vo  $1 

THE  FIRE.MEN'S  Guide.     A  Handbook  on  the 

Care  of  Boilers.    Fourth  edition,  8vo  lU  U> 

USEFUL  HINTS  to  Sea  going  Engineers,  and 

how  to  repair  and  avoid  "breakdowns."  tvo. 

E,  <fc.  F.  N.  SPOnV 

12  Cortlandt  Street,     •     HEW  YORK. 

STEAM  ENGI.VE.— A  PocWet^Book  of  Practi.  u 
Rules  for  the  Proportions  of  Mfjdem  Engiii.  » 
and  Boilers  for  I.aiid  and  Marine  purpobe»,  \jy 
N.  P.  Burgh.  Details  of  High-Pres.sure  Engine, 
Beam  Engine,  Condensing,  Marine  Screw  En- 
gines, Oscillating  Engines,  ValveK  etc..  I^nd 
and  Marine  Boilers,  Prop<jrtions  of  Engines  pro 
duced  by  the  rules.  Proportions  of  Boilers,  etc. 
32mo,  roan  ,  |1  M 

STEAM  ENGINE.— Iveson's  Horse-Power  Diagran. 
shows  power  of  Simple  or  Compound  Engine^ 
with  any  diameter  of^ cylinder,  pressure,  speed  '  - 
cut-off,  quantity  of  water  used,  mean  pressor  ■ 
for  any  cut-off,  and  Gross  Piston  pressure,  witii 
explanations  %i 

THE  POCKET-BOOK  OF  POCKET  BOOKS,  bein^ 
Molesworth  and  Hurst's  Pocket  Books,  printed 
on  Indian  paper  and  bound  together  in  one  vol- 
ume, royal  -timo,  Russia,  gilt  edges   $5.00 


PRACTICAL  ELECTRICITY.— A  laboratory  and 
lecture  course  for  first  year  students  of 
electrical  engineering,  based  on  practical  defi- 
nitions of  the  electrical  units.  By  \V.  E. 
Ayrton,  F.  R.  S.,  Asso.  Mem.  Inst.  C.  E. 
Illustrated.    New  York  $2..50 


Engine  and  Plant  For  Sale. 

One  6  Horse  Double  Cylinder  Vertical 
Engine,  u.sed  only  3  monthH,  complete, 
with  sight  feed  lubricator,  and  all  ti.xtures 
ready  for  use.  Also,  one  30  inch  Howard 
and  Morse  Ventilating  Fan.  Will  be  closed 
out  at  a  bargain  to  the  fir.st  comer. 

CORNISH,  54  Beekman  St.,  N.  Y. 


THE  NEW  INDUSTRIAL  LIGHT. 


BRILLIANT!  POU'KICFC'L  !  and  DIFFUSIVE! 


Burus  Petrolfifliu  Oil  Sprayed  liy  Compressed  Air. 

smPLE  !   SAFE  !   and  ECONO:tIIC.4 L  t 

Thousands  in  use  in  Iron  Works,  Machine  Shops,  Kailnw.! 
Yards,  etc.,  etc.,  iu  Euro|>e,  and  in  the  United  States. 
Lamps  and  Burners  from  -IW  to  lo.uvi  oui.dle  p'^wcr. 
Iflanii  fact  II  red  l>v 

INDUSTRIAL  LIGHT  COMPANy, 

196  Teinple  <  oiirl. 

Authorized  Representative.^  :  New  York  Clly. 

Ravd  Drill  Companv.  New  York  City. 
BUFl-'ALO  ENGINEERING  CO. 
I'ARVIN  &  CO.,  Philadelphia,  Pa. 
I<  4  \  r  KK.VVor  ns.  Cleveland  r, 


SOLICITORS  OF  PATENTS 

american  and  foreign 
Advocates   in  Patent  Causes, 
Ai  PARK  ROW, 

Times  Building,  Rooms  191,  192,   New  York  City. 
J.  Van  Santvoord.  W.  HAtPT. 


STEAM  BOILERS.— The  Boilermaker's  and  Iron 
Shipbuilder's  Companion,  comprising  a  series  of 
original  and  carefully  calculated  tables,  of  the 
utmost  utility  to  persons  interested  iu  the  iron  i 
trades,  bv  James  Fodeu,  author  of  "  Mecbanica  ' 
Tul.los."etc    fcap,  Svo,  cloth   S- 0  | 


RICHARD  DUDGEON, 

No.  24  Columbia  Street,  New  York, 

3lakor  and  Patentee  of 

Improved  Hydraulic  Jacks 

Punrluti.  Heller  Tulx'  Kxi.an.l.'n<.  au'l  l>lr»M-t  .\cUnf[ 
Steam  Haniiners.  Jacks  for  Prr».-lug  on  Car  \Vht*U 
or  Crank  Pins,  made  to  order.  Conuiionlcatloiu  by 
letter  wlU  receive  prompt  attention. 


TENTH  YEAR   OF  PUBLICATION, 


ii 


THE  ENGINE  Ell. 


SOUTH  BROOKLYN  STEAM  ENGINE  WORKS, 

Successors  to  William  A.  Li^lithall. 
VAN  BRUNT  &  SUMMIT  STS.,  BROOKLYN,  N.  Y. 

New  York  Oilier,  6!)  Wall  Strvot. 

Iron  and  Brass  Foundry  and  Machine  Works, 

BL'ILDERS  OF 

LIGHTHALL  SURFACE  CONDENSERS. 

D.  It.  €OH»'»i  rATEMT  1 1»I PKO A  K.n EIXTS. 

Pat.  Combined  Surface  Condenser  and  Feed  Water  Heater. 

Cast  Iron  and  Brass  Tube  Heads,  Patent  Brass  Screw  Glands,  Patent  Paper. 
Waslier,  Vulcanized  Fibre  and  Wood  Packings. 

LIGHT  WEIGHT  BRASS  CONDENSERS  A  SPECIALTY. 

CONDENSKR  REPAIRS  PROITIPXI.V  AXTENDEO  TO. 


93  LIBERTY  STREET, 

NEW  YORK. 

PROPRIETORS  AND  MANUFACTURERS  OF 

WHEELER'S 

IniproYedPatentSnrfaceCondensers 

SEND   FOR  CIRCULAR. 

ALSO  THE 

WHEELER  "ADMIRALTY"  CONDENSER 
WITH  PATENT  SCREW  GLANDS, 

AND  THE  V.HEELER-LIGHTFALL  CONDENSER,  with  Patent  Waterproof  Paper  Packings. 

Light  Weight  Surface  and  Jet  Condensers  for  Steam  Yachts,  etc.,  a  Specialty! 


Tensile  strength  upwards  of  79,000  lbs.  per  sq.  in.  Torsional  S  rength  equal  to  the  best 
Machinery  Steel.    Anfi  Frictional  and  Non-Corrosive. 
CAN  BE  FORCED  HOT. 

Rods  for  pumps  and  bolts.   Yacht  shafting:.   Rolled  sheets  and  plates  for  pump  linings  and  conden- 
ser tube  sheets,  etc.    Ingot  metal  for  car  and  engine  bearings.   Spring  wire. 


CHICACO. 


ANSONIA   BRASS  &  COPPER  CO.. 

Sole  I>1  nn iifacru rors. 

Send  for  Circular. 


NEW  YORK. 


DORETHY   &   WADS  WORTH, 

35T  West  St.,  New  York. 
1  BOILER  TUBE  STOPPERS. 


[£     Patented  Apr.  10,  1877.  No.  189,429.  «^~> 

•iShip  and  Smith  Work.^^' 


Naval 
Constructors 
Architects. 
Builders. 
Mechanics. 
Assayers. 
Chemists. 
Scientists. 
Students. 


Size  Ifxixl^ 
in.  Complete 
pocket  book. 

All  practi- 
cal problems 
solved  at 
sight. 

Mailed  on  re- 
ceipt of  75  cts. 


B.  0.  SMITH,  No.  1  Broadway,  N.Y. 

WARMING  AND  VENTILATING.— A  practica' 
treatise  on  warming  buildings  by  Hot  Water, 
Steam  and  Hot  Air,  on  ventilation,  and  the 
various  methods  of  distributing  artificial  heat, 
and  their  effects  on  animal  and  vegetable 
Physiology.  To  which  arc  added  an  inquiry  in- 
to  the  laws  of  radiant  and  conducted  Heat,  the 
chemical  constitution  of  Coal,  and  the  combus- 
tion of  smoke.  By  Charles  Hood.  Svo,  cloth, 
 $5.00. 


STEAM  HEATING 


Barnard's   Condensing  Sy.stem 

will  accomplish  tlie  following  desirable 
effects : 

Saves  Coal,  Perfects  the  Circulation, 
Prevents  all  Noise,  Prevents  Freezing, 
Uses  Exhaust  Steam,  if  any,  without  back 
pressure  ;  will  work  at  any  pressure  of 
steam,  high  or  low;  has  no  machinery 
needing  care.  Is  adapted  to  Private 
Houses,  Flats,  Office  Buildings,  Hotels, 
Factories,  etc. 

CEO.  A.  BARNARD, 

15  Cortlandt  St.,    New  York. 


"Useful  Hints  on  Steam," 

By  E.  E.  ROBERTS. 

Second  Edition.   A  Book  of  96  pages.  Illustrated. 
Full  of  information.   Mailed  upon  receipt  of  y 

20  CENTS. 

NO  POSTAGE  STAMPS  RECEIVED. 
Address,  W.  BLITZ, 
Telepliono  BIdg.,  18  Cortlandt  S«.,  N.Y^ 


INLET 


Ti<  CURTIS 


Balanced 

STEAM 
TRAP 

MANUFACTURED  BY 

THK  CUKTIS  REGULATOR  CO., 
Beverly  St.,  Boston,  Mass. 

Has  balanced  Valve,  therefore  works  equally  well  under 
HIGH  or  LOW  pressure  ;  discharges  full  area  of  pipe  ; 
has  hard  composition  float,  vented  to  the  atmosphere, 
and  is  warranted  not  to  collapse  or  fill. 

GENERAL  AGENCIES  : 

New  York,  109  Liberty  St. 

Pliiladelpltia,  2,035  North  Front  St. 

ITlinneapoliiii,  210  South  Third  St. 
Chicago,  218  Lake  St. 


The  Original  Unvuicanized  Packing 

CALLED  THE  STAl^DARD;^-..^\-„.t^  J-^!W„.!^^ 

Accept  no  packing  as  JENKINS'  PACKING  unless 
stamped  with  our  '•  Trade  Mark." 

(  7J  ,loHN  Street,  N.  Y. 
irXTinM'!!    1)00?        1ft)  Milk  STRKET,Boeton. 
JlllmlWU    DnUij.    i  21  North  Fifth  St.,  Phila. 

\  51  DttABBoRN  St.,  Chicago. 


STEAM  PUMI^S 


SINGLE  PUMP 


*VALLEY  PUMP^CO.,  Easthampton,  Mass 


DUPLEXSTEAMPUMP. 

FOR  ALL  DUTIES, 

Simple,  Durable  and  Efficient. 

Send  lor  1890  <  alalogiic. 

HALL  STEAM  PUMP  CO.,  91  Liberty  St., 

CHICAGO,  PITTSBURGH  AND  ST.  LOUIS. 


93UberiySt, 
NEW  YOBK. 


113  Federal  St..  ^ 
BOSTON, 


Y PROVED 


PUMPING 


5|A(l[IiplEI(Y 


For  Every 

Class 
of  Work. 


Send  for  New 
niustrated 


dilT^LOIj" 


B 


The  new  Handy  Binder  makes  a  per- 
fect book  of  one  or  twenty-six  issues  of  The 
Engineer  Papers  bound  without  mutila- 
tion. Pages  open  flat.  In  flexible  board 
sides,  50c. 

EGBERT  P.  WATSON  &  SON, 

150  Nassau  Street,  N.  T. 


SPONS'  MECHANICS'  OWN  BOOK,  Containing 
702  pages,  Svo,  cloth,  with  1420  illustrations.  A 
manual  for  handicraftsmen  and  amateurs.  Price 
$2.50  postpaid. 

STEAM  HEATING  FOR  BUILDINGS;  or,  Hints 
to  Steam  Fitters.  Being  a  description  of  Steam 
Heating  Apparatus  for  Warming  and  Ventilat- 
ing Private  Houses  and  Large  Buildings,  with 
Remarks  on  Steam,  Water,  and  Air  in  their  Re- 
lations to  Heating.  To  which  are  added  useful 
miscellaneoue  tables.  Third  edition.  With 
many  illustrative  plates.  By  W.  J.  Baldwin. 
12mo,  cloth  $2  50 

SPON'S  TABLES  AND  MEMORANDA  FOR  EN- 
GINEERS. Selected  and  arranged  by  J. T. Hurst. 
C.  E.,  Mem.  of  the  Society  of  Engineers.  61mo, 
roan,  gilt  edges,  third  edition,  revised  and  im- 
proved.  Vest-pocket  size  $0.40. 

SHIPBUILDING.— The  Power  and  Speed  of  Steam 
Vessels  calculated  by  Rules  adapted  for  Vessels 
of  all  types.  By  William  Bury,  M.  I.  M.  E.,  Con- 
sulting Marine  Engineer,  with  diagrams^  small 
4to,  sewn  $I.4£ 


R 


ELIANCE  HYDRAULIC  JACKS. 
SOLID  DRAWN  WELDLESS  STEEL  TUBES. 
ORIGINAL  DEAD-STROKE  POWER  HAMMERS, 


  TTTSTZCES  cfcs  O' 

No.  14  North  Fifth  Street, 

 PHILADELPHIA.  PA. 

Power  Tests  Made 

To  determine  the  horse-power  used  from  auy  line  of  shafting,  or  through  belts  of 
given  dimensions.    Also  engines  and  boilers  tested  for  power  and  evaporation. 
Expenses  of  running  any  given  plant  accurately  estimated,  and  faults  located. 
Engines  and  Boilers  and  all  Steam  Machinery,  for  all  purposes,  contracted 

for  and  erected. 

27    ROSE  STREIET, 

NEW  YORK. 


S,  H,  VAIM  CLIEF, 

0 


''THE  GREASER." 

ECONOMY  of  lubricant, 

SIMPLICITY  of  construction, 

DURABILITY,  and,  above  all, 
RELIABILITY  in  action,  and 
its  characteristic  points. 

NOTHING  AUTOMATIC  ABOUT  IT. 

The  hand  on  cup  prac- 
tically "feels"  the  pin. 

Castor  or  lard  oil,  grease  or  tallow 
plain,  or  a  mixture  of  any  or  all  can 
be  used  while  under  full  steam. 

O'CONNELL  &  CAHILL, 

PATENTEES, 

Manistee,  Mich. 


TENTH    YEAR    OF  P  U  B  L  I  C  A.T  I  O  N 


IITE  ENGiNEEli. 


ili 


WM.   BERKEFKLD'S   FOSSIL   MEAL  COMPOSITION. 


Each  nag  inarkcil  with  trade  marK,  thuniy 
Bewahe  of  Imitations.  Order  ihrect  v 'frad'^ "la/-/. 
from  the  koIp  [)ropri(>t<>rs  in  the 

Uiiit<;(l  Stales,  ^  f  yry^ 

THE  FOSSIL  MEAL  COMPANY,   ^y^y^  "^ 
August  Giese,       -      Proprietor,  W.  X  B. 
2  Cedar  St.,    New  York. 
Or  from  our  authorized  ajjeuts. 


EVERYTHING  FOR  THE  ENGINE  ROOM. 


DIXON  S  BELT  DRESSING 

AND  LEATHER  PRESERVATIVE. 

Absolutely  iirovciils  ji  Im'II  Iroiii  Sli|t|»iii^  initl  tlior<Mi;;lily  lU'oscrves  the 
Icatlior.  It  is  not  a  new  and  iiiittied  iirticle,  hut  lias  the  stroiij^cst  recoiii- 
nicudativns.  11  will        joii  to  send  lor  circular,  for  it  will  save  you  money. 

JOS.  DIXON,  CRUCIBLE  CO.,  Jersey  City,  N.  J. 


LE  COUNT'S  NEW  EXPANDING  MANDREL. 


(Patented  December  25,  1877.) 

If  You  will  Try  this  Tool  You  will  not 
Regret  the  Expense. 

AMATEUR'S  SIZE. 

Taking  anything  from  %  to  1  inch  inclusive,  price  $6  00 


MACHINIST'S  SIZE. 

No.  1   1^  to  i    in.,  price  flO  00 

No.  2   1    to  1!^  in.,  price   14  00 

No.  3  li^to2    in.,  price   18  00 

No.  4  (with  screws)  2    to  3    in.,  price   32  00 

No.  5   "         "   3    to  4    in.,  price   44  00 


0.  W.  LE  COUNT,  South  Norwalk,  Conn. 


INDICATOR  PRACTICE  AND  STEAM  ENGINE 
ECONOMY,  with  plain  airections  for  attaching 
the  indicator,  tal<ing  diagrams  computing  horse 
power,  drawing  the  tlieoretical  curve,  calculat- 
ing steam  consumption,  determining  economy, 
locating  derangements,  etc.,  also  tables  required 
in  mafcing  the  computations,  by  Frank  F. 
Hemenway.   Price  $2.00 


SLIDE  VALVE.— The  Slide  Valve  practically  con- 
sidered, by  N.  P.  Burgh,  Engineer,  containing 
illustrations,  and  121  pages  of  letterpress.  Crown 
3 vo,  cloth  $2.00 

MECHANICAL  DRAWING.— Prepared  for  the  use 
of  the  Students  of  the  Massachusetts  Institute 
of  Technology,  by  Prof.  Linus  t  aunce  $1.;0 


!|l5^TL-AN  DT  .Street. 


FOR  f890, 


Just 
Issued, 


THE  RAILROAD,  TELEGRAPH  &  STEAMSHIP  BUILDERS'  DIRECTORY. 

A  United  States  Business  Directory  containing  the  names  of  manufacturers  and  dealers, 
covering  all  articles,  devices  and  materials  used  in  the  con.-,tructiou  and  operation  of 
Railroad,  Telegraph,  Steamship,  Heat  and  Power,  Electric  Light 
Co.s'  etc.,  mciuding  dealers  in  Lumber,  Iron  and  Steel.  Locomotive  and 
Car  Builders,  Railroad,  Bridge  and  other  Contractors ;  Electric  Light, 
Telegraph  and  Telephone  Co.'s;  Ship  Builders  and  Materials. 

Including  a  list  of  every  Railroad  in  the  United  States,  Canada  and  Mexico,  giving 
length  in  miles.  Rolling  Stock  and  O facials  in  charge  of  ordering  and  Purchasing 

Supplies;  together  with  valuable  tables  useful  in  Railroad  Construction. 

Price,  $2.30. 


ENGINEER  AND  MACHINISTS'  POCKET-BOOK, 
Containing  Mensuration  of  Surfaces  and  Solids, 
Strength  of  Materials,  Water  Wheels,  Hydrau- 
lics, Pneumatics,  etc.,  Steam  and  the  Steam 
Engine,  Combustion,  Water,  Fuel,  Tables  of  the 
Weight  of  Metals,  Pipes,  etc.,  by  Charles  H. 
Haswell,  12mo,  roan  tuck,  new  edition,  enlarged. 
 4.011 


A  CATECHISM  OF  THE  STEAM  ENGINE  in  its 
various  applications  in  the  Arts,  to  w  hich  is  now 
added  a  chapter  on  air  and  gas  engines,  and 
another  devoted  to  useful  rules,  tables,  and 
memoranda.  By  John  Bourne,  C.  E.  New  edi 
tion,  much  enlarged  and  mostly  re-wTitten. 
Illustrated  with  212  woodcuts,  for  the  most  part 
new  in  tliis  edition.    12mo.  cloth,  I).  A  $2.00 


11(1  rail 


\1  <■  arc  iiiuiiiiructiirern  of  uiid  dealrrn  In  Kii;;iii<-i-r>>^  >|><'<'lalll<'>>,  ai.» 
Miipply  all  ;;<>i><1m  iic<-<l<-d  in  an  engine  room.  1*1  |>e  TooIm  or  all  kliido,  I'acklii;; 
of  all  kliidn,  l<)-<'ordlii:r  diaii^fi'M,  SIfaiii  (;iiii:;('n,  lluck  I'rt-nnii  r<-  \'alv<'ii,  lll^li 
and  I.o  w  \Vat<-r  A  lariiiH,  (ilratc  KarM,<;r<-aH<-  (  ii  |tH,a  iid  on  r  npi-i  lal  KI..I  .TI I  .\  A'f'OIC  , 
wliicli  will  poNllivcIv  prevent  ^^rcane  Irom  fiili-ri  ii;;  a  bollt-r.  \\l  ;:ood* 
warranted   and  prleen  lo\%    lor  Niaiidard  Koodo, 


MINE  ft  HDBEHT5DM,  45  Cnpllandl  51.,  N.  Y. 

WM.  B.  BROOK  &.  CO., 

MANUFACTUPF.RS-  AGKNTS  FOR 
I 


Telephone  Murray  163. 


LEATHFR  BELTINC, 

Sole  Atfents  for  IMio-n  «  (.iiiii  (  ore  and  IIi  iiiji  I'ackini^s, 
Sole  Manufacturers  of  ACME  PISTON  PACKING. 

New  York  City. 

COMT^AN  V 

WRITE  FOR  CATALOGUE 


No.  47  Murray  Street, 


IlTJBBKJi 


TriEA/^^UFACTURtS  AND  PRODUCTS 

or  THE  UNITED  STATES. 

comprises  Every  Article  made  m  tLs 
Country  -Indexed  and  Gassified  -and 

under  each  article  the  names  and  addresses 

•  THE  BEST  MANUrACTURERS. 

•  ^mplete  in  One  Royal  OctevoVol  o(overl300pp 

•  Price  in  (iolh*6  in?Moro(co*6lnnew[)leLe(jllier*10. 

•  INDISPENSABLE 

•  to  Buyers  of  Articles  in  all  lines  and 

•  invaluable  as  a  Statistical  worK. 

•  Orders  received  at  office  of  this  Paper  • 


WORKSHOP  RECEIPTS,  for  the  u.se  of  Manu- 
facturers, Mechanics  and  Scientific  Amateurs. 
First,  second,  third  and  fourth  series,  each  con- 
taining about  4.50  pages,  with  illustrations, 
crown  octavo,  cloth.    Price,  8~-00  each. 


KNfJINKKRS'  SKKT('ll-H'  'iK- Of  mechanical 
.MovemeritB,  Deviiex,  Apr>liaiicr»,  Cuntrivuncm 
and  Detail*,  employed  in  the  Design  and  Con- 
Htruction  of  .Machinery  for  every  pur|x>iie. 
Clasbifled  and  arrant'cd  for  reference  for  Ihe 
use  of  Envnieerh,  Mechanical  Draughtumen, 
Manacers,  Mechanics,  Invcnt^irn,  Patent  Agfint*, 
and  all  engaged  in  the  Mechanical  Artn.  With 
nearly  two  thousand  illuhlrationH,  DcHcrifitive 
Notes  and  Memoranda.  Ky  Thomas  Waller 
IJarber,  Engineer.  Contents. — Accumulators. 
Adjusting  devices.  Anchoring.  Anti-rrl<:tion 
bearings.  Apparatus  fordrawing  curve*.  Auto- 
matic cut-oti.  Balance  wcightn.  ball  and 
socket  joints.  Keam-engine  diagrams.  B<ar- 
ingp.  Bed  plates,  foLndations.  belt  gearing, 
belt  Pulleys,  blowing  and  exhausting.  It<.>ilers, 
Types  of.  Holt.«,  etc.  b'jring,  drilling,  etc. 
brakes  and  retarding  appliances.  Cams,  Tap- 
pets and  wi[>ers.  Carriagef,  cars,  etc.  Centers. 
Centrifugal  force,  applications  of.  Chain;-,  links, 
and  couplings.  Chopping,  slicing  and  mincing. 
Cimcks,  grips  and  holders,  (,'ircular  and  reci- 
procating motion.  Clutches.  Comwnsatlng 
and  balance  wei^'hts.  (Vmcentraled  power. 
Concentrating  and  separating.  Condensing  and 
cooling.  Connecting  rcjdh  and  links.  Contract- 
ing and  expanding.  Conveying  messages,  etc 
Conveying  mo'-ion  to  movable  ports.  Couvevors. 
Cotters,  etc.  Couplings.  Couplings  for  sFiaft- 
ing.  Covers,  doors,  etc.  Cranes,  tvpes  of 
Cranks  and  eccentrics.  Crushing,  rolling  and 
disintegrating.  Curves,  apparatus  fordrawini;. 
Cushioning'.  Cutting  tools.  DitTerential  gear. 
Disintegrating.  Do<jrs,  covers  manholes.  Draw- 
ing and  rolling  metals,  etc.  Drawing  curves, 
etc.,  Apparatus  for.  Drilling,  boring,  etc. 
Eccentrics.  Elastic  wheels.  Elliptical  iDotioD. 
Engines  and  bfiilers  combined,  types  of.  Engines, 
types  of.  Exhausting  and  blowing.  Expand 
ing  and  contracting  devices.  Fastening 
wheels   $.-{00 


SUBSCRIPTION  BLANK. 

Messrs.  EGBERT  P.  WATSON  &  SON,  150  Nassau  St.,  N.  Y. 

Encloiied  please  find  ^2.00.  Please  send  to  viy  aiidress  The  Eaam^ZR  for  one  year 
from  

Sign  Name  and  Address  very  plainly  and  alvays  give  your  house  number  where 

vossibU, 


ENGINEER'S  LOG  BOOK 

t^TO  GO  IN  BREAST  POCKET.-fea 

Belli?  a  reeord  of  daily  ruiiK  lor  one 
year,  ruled  lor  all  teiiiperatiireH,  presii- 
nreM,  revolutions,  pieitoii  ttpeed,  ter- 
iiiiiialK,  hot  iiell  tomperatiireH,  Tiiel 
burned,  asliOH  and  wastes,  oil  used, 
defects,  repairs,  and  remarks. 

Price,  One  Dollar  by  Mail. 

EGBERT  P.  WATSON  &  SON,  N.  Y. 


THE  MIU.WRIGHT  AND  ENfilNEER-S  COS. - 
PANION,  comprising  decimal  arithmetic,  tables 
of  .square  and  cube  roots,  practical  geometry, 
mensuration,  strength  of  materials,  mechanic 
powers,  water-wheels,  pumps  and  pumping-eo- 
gines,  steam-engines,  tables  of  si>eciHc  gravity, 
etc.,  by  William  Templeton.  Seventeenth  edi- 
tion, corrected  by  Samuel  Maynard.  Plates, 
12mo,  cloth  ja.SO 

FIVE  HUNDRED  AND  SEVEN  MECHANICAL 
.MOVEMENTS.  Embracing  all  those  which  ar« 
most  important  in  dynamics,  hydraulics,  hydro- 
statics, pneumatics^,  steam-engines,  mill  and 
other  gearing,  presses,  horology,  and  miscella- 
neous machinery:  and  including  many  uiuve 
ments  never  before  published,  and  several  o( 
which  have  onlv  recently  come  into  use.  by 
Henry  T.  Brown   


FDCflRTY'S  PflTENT 

BALANCED  STEAM  TRAP. 


The  important  feature  of  this  trap  is  that  it  has  bal- 
anced valves,  so  that  they  will  operate  with  any  pressure, 
no  matter  how  heavy  or  light.   These  valves  give  a  full,  , 
clear  opening,  and  can  be  made  of  any  size  desired,  pas-  i 
sing  a  large  or  small  amount  of  water.   Another  feature  ' 
of  this  trap  is  that  it  is  not  intermittent  in  its  action;  the 
flow  of  condensed  steam  (water)  is  constant,  no  matter  , 
what  the  quantity  maybe.   But  little  power  is  renuired 
to  open  and  close  the  valves,  as  they  are  balanced.  The 
trap  is  practically  self-adjusting  and  automatic.  The 
valves  and  valve-seats  are  of  brass,  as  also  I  he  float,  which 
is  a,  solid  drawn  brass  tube  very  carefully  made  and  tested. 
These  trapsarc  largely  used  for  draining  coils  and  heating 
surface  in  sugar  evaporators,  for  kettles  in  breweries,  con- 
densed milk  factories,  for  steam  heating  apparatus  of  all 
kinds— in  fact,  all  places  where  it  is  necessary  to  carry  olT 
condensed  water. 
■   For  further  particulars,  price  list,  etc  ,  address 

JAMES  H.  FOGARTY.  97  Liberty  St..  N.Y. 


Mav  14,  IsiiO. 
QEALED  PROPOSALS  will  be  received 
»J)  at  the  office  of  tlie  Siipervit-ing  Arclii- 
tect,  Trea.sury  Dcpai  tnieiit,  Wasliington, 
D.  C,  until  3  o'clock  p.  .m.  on  the  Gtli  day 
of  June,  1800,  for  ail  the  labor  and 
material  reciuired  to  lix  in  place  complete 
tlie  Low-l'ressiire  Return-Circulation 
Steam  Heating  and  Ventilating  .Appara- 
tus, and  Power  Boiler,  with  connections, 
for  the  U.  S.  Post  Office,  Court  House, 
etc.,  building  at 

U'K'HIT.%,  K.4NS.iS, 

in  accordance  with  drawings  and  speciti- 
cation,  copies  of  wliicli  may  lie  had  on 
ajiplication  at  this  oilice  or  the  ollicc  of 
the  Siiperiniemlent. 

Eacli  bid  nmst  be  .accompanied  by  a  cer- 
tified check  for  |100.00. 

The  Department  will  reject  all  bids  re- 
ceived after  tlie  time  fixed  for  opening  the 
same;  also  bids  whicli  do  not  comply 
strictly  with  all  the  requirements  of  this 
invitation. 

James  H.  Windrim. 

SupcrvixiiKj  A rch ilect. 


^'ECH.XNICS.— The  Essential  Element-s  of  iTacti- 
cal  Mechanics,  based  on  the  principle  of  work, 
designed  for  Eni-ineeriiig  Students.  By  Oliver 
Byrne,  formerly  Professor  of  .Mathematics,  Col- 
lege  for  Civil  Engineers.  Fourth  edition,  illuttrat. 
eii  by    numerous    irood   CTijrruri'ny*,   po».t  Hv.., 

cloth  $2  00 

Contents. — Chap  1.  How  work  is  measured  by  a 
unit,  both  with  and  without  reference  to  a  unit 
of  time.  Chap.  2.  The  work  of  living  agents,  the 
influence  of  friction,  and  introduces  one  of  the 
most  beautiful  laws  of  UK.tion.  (  hap.  S.  The 
principles  expounded  in  the  ti;-'  n 
chapters  are  applied  to  the  nv 
Chap.  4.  The  transmission  of 
machines.   Chap.  5.    Useful  pr    •  - 


nnd 

lies, 
iple 


^.li:e»» 


STEA.M  ENGINE.-The  Cadet  Engineer,  or  Steam 
for  the  Student,  by  John  H.  i  ong.  Chief  Eii-i- 
neer,  U.  S.  Navy,  and  R.  H.  Bu£i.,  .\S8islant  tTi\. 
gineer,U.  S.  Navv.  ctiM,  fvo,  cloth... 
Contents.— The  :i.lv  ir.M.-es  arul  (ii-a.l 
of  various  kind- 
lages,  and  di>  ,  .  ■ 

Boilers;  appcii'. 

Paddle  Wheel,  liK  .-sn  1.1  1  i .  i  c  .i  r,  i. 
of  Coal,  Erection  of  Engines,  Steam,  i 
of  Steam,  Cut-olTs,  the  Indicator.  • 
Valve,  Balanced  Valves,  Saturation  ol  \\  .ii^-r  in 
Marine  Boilers.  Scale, and  the  means  tif  i'revent- 
ing  its  Formation;  Condensers  and  F<^. Water 
Heaters.  Relation  of  Power  (or  Kueli  aijil  Spet-d 
in  Steam  Navi:.'alion,  Maiiai.'eiiiein  of  hijt;i„ejj 
and  Boi'cr*  at  Sea,  Overhauling  the  Erigmesand 
Boilers  in  P'Tt,  etc. 


THIS   PAPER   CIRCULATES    ALL   OVER   THE   UNITED  STATES. 


THE  ElVGIiVEEIt. 


riompoQDd  and  Triple 
"    Expansion  Engines, 

For  Steam  Yachts  and  Launches. 

Estimates  furnished  on  application. 

RILEY  <&,  COWLEY, 

MACHINISTS  AND  ENGINEERS, 

Richard  &,  Bowne  Sts-, 

Brooklyn,  N.  Y. 
Telepbone— 347. 


OSO 


1873-1887.! 


JARVIS  B.  EDSON 

\Ho.  145 


Broadway 


Recording 

STEIM 


NQEXPEI\IMENT 


GAUGE, 


86  LibertySi 
N.Y. 

"RECOROS 
THEPRESSUREl 
DAY\NICHT 
ONOURMAINS 
AND  ONOUR 
BOILERS" 


JO 
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STEAM  USING.— Steam  Using:,  or  Steam  Engine 
Practice,  by  Chas.  A.  Smith,  C.  E.,  8vo,  cloth. 

  $3.00 

Contents. — On  the  Nature  of  Heat  and  the  Prop- 
erties of  Steam  ;  Valve  Gear  ;  The  Quantity  of 
Steam  which  mig:ht  be  used  and  which  is  used  ; 
The  Indicator  and  Indicator  Diagram  ;  The  ex- 
periments of  Hirn  and  Hallauer  ;  Steam  Heat- 
ing. 

A  MANUAL  OF  STEAM  BOILERS.— Their  design, 
construction  and  operation;  for  technical 
schools  and  engineers.  Illustrated.  693  pp. 
By  K.  H.  Thurston,  M.  A.  Doc.  Eng.,  etc.,  etc. 
New  York  86.00 


PUMP  MAKING.— A  Practical  Hand  Book 
Pump  Construction,  by  Philip  R.  Bjorling,  j)ia<es, 

crown  8vo,  cloth   $1..50 

Contents. — Principle  of  the  Action  of  a  Pump  ; 
Classification  of  humps  ;  Description  of  various 
classes  of  Pumps  ;  Remarks  on  Designing 
Pumps  ;  Materials  Pumps  should  be  made  of  for 
different  kinds  of  Liquids  ;  Description  of  vari 
ous  classes  of  Pump-valves  ;  Materials  Pump- 
valves  should  be  made  of  for  different  kinds  of 
Liquids  ;  Various  Classes  of  Puuip-buckets  ; 
On  designing  Pump-buckets  ;  Various  classes  of 
Pump-pistons  ;  Cup-leathers  ;  Air-vessels;  Rules 
and  Formulas,  etc.,  etc. 


THE  C0NffNEN17VL  IRON  WORKS. 


SOLE  MANUFACTURERS  OF 

CORRUGATED  BOILER  FLUES 

^    Under  their  own  patents  and  those  of  SAMSON  FOX,  of  Leeds,  England. 

MADE  IN  SIZES  FRO:TI28  ins.  TO  60  ins.  DIAITIETER, 
_  witit  Flanged  or  Plain  Knds. 

|^~Take  Ferry  from  10th  or  23d  Sts.,  N.  Y.,  to  Greenpoint.-®a 
Tnos.  F.  RowirAND,  Pres.,  Warrrn  E.  Hill,    I  -tj,--  t,___ 

Thos.  F.  Rowland,  Jr.,  Treas.  Chas.  H.  Corbett,  (  '^'^ 


THE  LANE  &  BODLE7  CO., 

AitomticCnt-offEiiiieii 


From  heavy  patterns  and  of  unexcelled 
workmanship. 

Steef  Boilers,  Feed  Water  Heaters, 
Shafting,  Pulleys  and  Gearing. 

THE  LANE  S  BODLEY  CO., 

261  to  275  Water  St., 

CINCINNATI,  O, 


AMERICAN  POP  SAFETY-VALVE. 

The  only  Automatic,  Adjusting,  Safety  Yalve  erer  produced. 

FOR  LOCOMOTIVES,  STATIONARY,  MARINE  AND 
PORTABLE  BOILERS. 

It  does  not  infringe  on  tiie  patents  of  any  valve  ma>ic. 
We  gnarantce  all  parties  buying  or  using  them  protection 
against  all  suits. 

Accepted  for  application  to  all  marine  boilers  by  the  Board  of  Super- 
vising inspectors  of  Steam  Vessels,  and  approved"  by  the  Secretary  of 
the  Treasury  at  Wasliington,  D.  C,  January,  ISS."). 

Approved,  and  its  adoption  recommended  on  U.  S.  Naval  Steam- 
ships, April  1,  1885,  by  U.  S.  Naval  Board  of  Examiners. 

AMERICAN  STEAM  GAUGE  CO., 

36  Chardon  Street,  Boston,  Mass. 

Send  for  Price  List. 


AUTOMATIC  ENGINES, 

Return  Flue, 
Port.able  &  Upright  Boilers 
1 ,  3  and  6  h.  p. 

Send  for  photo  and  price  list. 
F.  J.  CITRTIS, 

Spencerport,  N.Y. 


SHIPBUILDING.— The  Power  and  Speed  of  Steam 
Vessels  calculated  by  Rules  adapted  for  Vessels 
of  all  types.  By  William  Bury,  M.I.M.E.,  Con- 
sulting Marine  Engineer,  vnth  diagrams,  small 
4to,  sewn  $1.40 


Key-Seating  Machines 
and  20  in.  Drills 

A  SPECIALTY. 
SEND   FOR  LIST  OF 

New  aMSecond-Hanil 

LatheSjPlaners,  Drills, 

or  anything  in  Machinista 
Tools  or  Supplies. 

W.  p.  DAVIS, 

Rocbesler,  N.  Y. 

Works  at  Xorth  Bloomfield. 


NEWPORT  MffS  SHIP  BOEDING  &DRYDOCUO., 

(ON  HAMPTON  ROADS.) 

Equipped  with  a  Simpson's  Basin  Dry  Dock,  capable  of  docking:  a  vessel  600 
feet  long,  drawin<r  25  feet  of  water,  at  any  stage  of  tlie  tide. 
Repairs  made  promx>tly  and  at  reasonable  rates. 

SHIP  AND    ENGINE  BUILDERS. 

For  estimates  and  further  particulars,  address 
C.  B.  ORCUTT,  Pres't,  No.  l  Broadway,  New  York. 


^ei^EWVllOPEblsEI^^ 

0NITEI 

£nglan 
Russia 


NATIONAL  FILTER. 

Guaranteed  to  remove  hardness  from  water  FOR  BOILER  USE. 

For  Domestic  and  Mechanical  purposes. 
T-iarge   Sizos   foi>   Mills   and  Water  Wovks. 

NATIONAL  WATEK  PUKIFYING  CO., 

Address  for  Pamphlet.  145  Broadway  and  86  Liberty  St.,  N.  Y.  City. 


B.  K.  CRAMP  &  CO., 

SOLE  MANUFACTURERS  OF 

AMERICAN 

MANGANESE  BRONZE, 


^PAIN 


TKADE  MARK 


MANGANESE  BBONZE  PBOFELLEB  WHEELS 
 A  Specialty.  

TO  OWNERS  OF  STEAM  YACHTS. 

We  particularlj-  call  your  attention  to  advantages 
derived  from  the  use  of  these  Wheels  for  Steam  Yachts, 
and  would  recommend  as'a  means  of  obtaining  "  maxi- 
mum speed  at  minimum  expense"  that  you  adopt  a 
Manganese  Wheel. 

CORRESPONDENCE  SOLICITED. 


THIS   PAPER  CIRCULATES    ALL    OVER  THE    UNITED  STATES. 


New  Series,  1883,  1888.    Vol.  XIX  No. 

Tenth  Year  of  Publication. 

steam  engineering,  applied 


$2.00  PER  Annum.  -  Single  Copies,  8  Cents. 
June  7,  1890. 

MECHANICS,  AND  THE  ALLIED  ARTS. 


THE  'CITY  OF  RACINE.' 

Of  the  Goodrich  Transportation  Com- 
pany's Line,  Milwaukee,  Wis. 

The  engraving  represents  a  vessel  just 
completed — one  of  two— by  the  above  com- 
pajiy  for  their  passeng-er  service.  She  is 
handsomely  fitted  up  for  this  trafflc,and  can 
accommodate  about  500  passengers,  includ- 
ing berths  for  same. 

The  vessel  is  200  ft.  keel,  220'  over  all,  by 
3.^)'  beam,  and  12^'  depth  of  hold.    The  en. 
gines  are  by  Charles  F.  Elmes  &  Co.,  Chica 
go,  and  are  compound  with  cranks  at  right 

angles.    The  cj'linders  are  "       with  bar 

link-motion,  and  riding  cut-off  valves.  The 


seem  a  superlluous  remark  to  some  who  are 
not  nautical,  we  will  explain  that  it  means 
unaided  by  wind,  tide,  or  current.  We  are 
under  obligations  to  W.  E.  Elliott,  Supt. 
Engineer,  for  the  details  and  photograph. 


A  TEST  of  metallic  c^iinders  for  holding 
oxygen  was  lately  made  at  Glasgow.  The 
cylinders  were  of  i  inch  steel,  0^  ft.  long,  5^ 
in.  diameter,  weight  107  lbs.  They  had  been 
subjected  twice  to  the  ordinary  test  pressure 
of  3,600  lbs.  to  the  square  inch,  the  practice 
being  to  make  them  more  than  twice  as 
strong  as  the  normal  pressure  to  which  they 
are  regularly  charged  with  the  gas,  namely, 
1,800  lbs.  to  the  inch.    The  test  in  this  in- 


The  largest  gun  ever  made  at  the  Krupp 
Works  is  of  cast  steel,  and  weighs  270,000 
pounds,  or  120  tons.  Its  calibre  is  \>'>\ 
inclies,  and  its  bai'rel  is  44  feet  long.  Tin; 
core  was  removed  in  one  pieee.  The  range 
of  the  gun  is  twelve  miles,  firing  two  shots 
per  minute,  and  eacli  shot  is  estimated  to 
cost£-!00.  At  the  trial  the  projectile,  four 
feet  long,  weighing  2, GOO  pounds,  propelled 
by  a  charge  of  700  pounds  of  powder,  pene- 
trated a  nineteen  inch  armor  and  went  1,312 
yards  be3'ond  the  target. 

Hon.  F.  W.  Wheeler,  with  regard  to 
talk  of  a  sale  of  his  West  Bay  City  shipyard 
to  Englishmen,  said,    "I  have  reached  the 


air  pump  is  worked  b^^  the  main  engines 
(from  l.p.  crosshead),  and  the  engines  are 
easily  handled  by  steam  reverse  gear.  The 
type  of  engine  is  the  column  frame,  these 
latter  being  7"  wrougbt-iron  six  in  number. 
The  shafts  are  11"  diameter  and  crank-pins 
IH.  The  wheel  is  10'  6'  diameter  by  11' 
pitch.  There  are  two  boilers  with  two  30" 
furnaces  in  each  and  116  four-inch  return 
tubes.  The  boilers  are  9'  diameter  by  16' 
long,  and  of  i^ths  Otis  steel,  drilled  holes, 
hydraulic  riveted,  to  carry  steam  at  120 
lbs.  working  pressure.  On  a  recent  trial 
trip  the  performance  of  the  vessel  and  en- 
gines was  very  satisfactor3'.  The  speed  at- 
tained with  100  revolutions  per  minute  and 
100  lbs.  steam,  10"  cut-off,  was  14  miles  per 
hour,  and  the  vessel  can  do  better 
with  higher  pressure.  With  pounds 
pressure,  and  correspondingly  increased 
revolutions,  she  can  make  16  miles  per 
houi' — through  the  water.    As  this  last  may 


stance  was  to  try  the  strength  of  the  cylin 
ders  in  respect  to  indentation,  breakage  by 
falling,  etc.  Dropped  from  a  heigh't  of  35  ft. 
upon  iron  blocks,  the  cylinders  were  only 
slightly  indented.  Weights  of  600  lbs!", 
dropped  from  a  height  of  35  ft.  in  the  center 
of  the  cylinder,  whicJi  was  supported  at  the 
ends,  bent  and  flattened  the  cylinder  some- 
what, but  caused  no  leakage  of  the  high 
pressure  gas.  For  all  this  one  of  them  burst 
mysteriously  and  killed  the  man  cann- 
ing it. 


By  electric  welding,shells  instead  of  being 
made  of  cast-iron  and  boxed  as  formerly,  are 
made  by  welding  a  chilled  point  and  butt  to 
a  section  of  soft  iron  pipe,  and,  in  the  case 
of  shrapnel  shells,  the  trouble  of  graduating 
the  thickness  with  calipers,  after  boring  and 
adjusting  the  delicately  poised  diaphragm 
between  the  powder  and  the  bullets,  is  great- 
\y  diminished. 


conclusion  that  any  bu.^ine.ss  enterprise  that 
would  be  good  for  an  English  .syndicate  will 
be  good  for  me.  The  only  way  to  make  any- 
thing out  of  a  syndicate  is  on  the  basis  of 
fancy  prices,  and  that  soi  t  of  business  is  cer- 
tain to  react  eventually  and  cause  serious 
trouble  for  all  concerned.'" 

In  regard  to  the  relative  elticiencies  of 
water-jet  propulsion  and  sci'ews  for  vessels, 
some  exhaustive  experiments  were  tried  by 
Thornycroft  in  England,  in  1SS3.  The  re- 
sult was  as  72  to  16'J  for  the  screw.  Per- 
haps Mr.  Jackson  has  made  some  discover- 
ies since  then  which  will  make  his  yacht 
'Evohttion'  evolute,  but  we  fear  he  hasn't. 


The  ofTicers'  salaries  of  the  Chicago  Ex- 
position have  been  fixed.  The  president  is 
to  receive  |6, 000  animally  ;  vice-president, 
$12,000  :  treasurer,  ;p5,o6o ;  and  auditor, 
$5,000. 
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THE  ENGINEEU 


There  are  2,000  eng-ines  on  the  North- 
western Railway  of  England  that  will  take 
the  same  boiler.  A  change  of  boiler  from 
one  engine  frame  to  another  can  be  made  by 
taking'  out  only  eighteen  bolts.  The  list  of 
compound  locomotives  in  this  country  now 
includes  the  ten-wheel  engine  of  the  Michigan 
Central  Railroad,  Mallet  system;  the  eight- 
wheel  engine  of  the  Baltimore  and  Ohio  Rail- 
road, with  four  cylinders ;  the  English  en- 
gine of  the  Pennsylvania  Railroad,  Webb 
system,  with  three  cylinders  ;  a  new  passen- 
ger engine  being  built  at  the  Altoona  Works 
of  the  Pennsylvania  Railroad;  a  passenger 
engine  for  the  Old  Colony  Railroad,  Mallet 
system  ;  and  the  three  new  engines  for  the 
East  Tennessee,  Virginia  and  Georgia  Rail- 
way. The  Mexican  Central  Railway  is  hav- 
ing a  compound  engine  built ;  and  the  Grand 
Trunk  Railway  of  Canada  has  one  or  more 
compounds.  In  addition  to  these,  Mr. 
George  S.  Strong,  the  inventor  of  the  Strong 
locomotive,  has  patented  designs  for  the 
application  of  'the  compound  system  to  his 
engines.  The  new  Pennsjdvania  Railroad 
engine  will  be  on  the  Mallet  system,  with 
cylinders  19  in.  by  2-1  in.  and  27  in.  by  24  in., 
and  driving  wheels  GS  in.  diam. 

In  the  early  summer  the  vanilla 
plant  bears  a  beautiful  white  flower, 
which  grows  in  clusters,  like  the  lilac, 
and  from  this  the  plant  is  propagated, 
and  the  growth  and  development  of 
the  bean  then  follows.  When  ripe, 
the  bean  is  a  large  green  pod,  resem- 
bling the  banana.  When  first  taken 
from  the  vine  it  is  often  from  two  to 
three  inches  in  circumference,  but,when 
cured,  it  is  shriveled  and  nearly  the 
size  .of  a.  pipe  stem  When  the  weather 
is  clear  these  beans  are  placed  in  rows 
on  mats  to  dr,y,  and  are  taken  in  in  the 
evening,  and  are  placed  in  caldrons  and 
covered  with  blankets,  where  they  go 
through  the  sweating  process  at  night. 
At  this  time  a  vegetable  oil  oozes  from 
the  bean,  which  is  carefully  collected 
and  preserved  for  future  use,  when  the 
beans  are  being  bundled.  They  con- 
tinue to  go  through  this  process  of 
sweating  and  drying  until  the  proper 
color  and  flavor  is  developed.  As  soon 
as  the  beans  are  sufficiently  cured 
they  are  sorted  in  lengths,  bundled  and 
packed  in  tins,  which  are  then  shipped 
to  market.  The  bundles  are  made  up  by 
men  who  have  become  dexterous  in  handling 
them,  and  the  oil  which  is  collected  from  the 
sweating  process  is  then  used,  each  bean  be- 
ing rubbed  separately  with  tliei,oil,  so  that 
the  bundling,  as  w^ell  as  the  ca;ve  and  time 
required  in  their  curing,  is  very  tedious. 


THE  CURTIS  SEPARATOR  AND  TRAP. 

Within  a  few  years  past  anew  class  of  ap- 
pliances for  steam  boilers  have  come  into  use, 
which  add  much  to  the  efficiency  and  economy 
of  both  engines  and  boilers.  It  is  hardly  nec- 
essary to  say  that  engines  are  intended  to  use 
steam  only,  not  a  mixture  of  steam  and  water, 
but  this  last  is  frequently  met  with  in  manj' 
places,  particularly  where  boilers  are  forced 
or  where  fi-om  defective  design  they 
prime.  It  is  not  always  Llie  dirty  boiler  that 
does  this,  but  it  is  annoying  and  expensive, 
whatever  the  cause.  Steam  which  is  partly 
water  is  reduced  in  volume  and  is  deprived  of 
its  elastic  force  from  this  cause,  and  also  from 
the  fact  that  less  steam  gets  into  the  engine. 
In  all  cases  the  supply  of  steam  is  fixed  by 
the  valve-gear  naturally;  if  part  of  this  sup- 
pl3^  is  water  the  engine  does  less  work.  The 
apparatus  shown  herewith  is  intended  to  re- 
move all  water  in  the  steam  by  whatever 
cause  produced.  This  it  does  by  the  method 
shown  in  the  sectional  engraving,where  it  is 
seen  that  the  steam  in  passing  from  the  en- 
gine is  deflected  from  a  direct  course  by  a 
diaphragm,  placed  at  right  angles  to  it, 
and  against  which  it  directly  impinges.  The 
shock  of  impact  literally  knocks  the  water 
out  of  the  steam,  and  the  latter,  freed  from 


No  organizations  in  the  United  States  have 
multiplied  more  rapidly  in  the  past  ten  years 
than  the  sick-benefit,  funeral  aid,  death- 
benefit,and  other  kindred  societies.  As  they 
are  generally  confined  to  those  in  the  humbler 
walks  of  life,the  good  they  have  done  is  incal- 
culable.carrying  substantial  aid  to  thousands 
of  stricken  families,  and  inspiring  those  who 
are  fortunate  enough  in  being  members  with 
a  courage  which  might  not  exist  in  their 
hearts  without  them.  The  members  of  these 
organizations  will  be  glad  to  learn  that  Hon. 
Robert  P.  Porter,  Superintendent  of  the 
Eleventh  Census,  will  endeavor  to  secure  the 
statistics  of  the  noble  work  these  associa- 
tions are  doing,  and  it  is  safe  to  say  that  no 
other  branch  of  the  census  will  be  more  inter- 
esting. The  business  of  gathering  the  data 
has  been  placed  in  charge  of  Mr.  Charles  A. 
Jenne.y,  special  agent  of  the  insurance  divi- 
sion, 58  William  Street,  New  York  City,  and 
all  associations  throughout  the  United 
States,  whether  incorporated  or  private, 
should  assist  by  sending  to  him  the  address 
of  their  principal  ollicers. 

Fairbairn  claims  to  have  introduced  twin 
furnaces  and  alternate  firing  of  the  same,  as 
a  means  of  preventing  smoke  from  steam 
boilers. 


its  enemy,  goes  on  its  way  very  much  bene- 
fitted by  the  collision.  The  separated  water- 
remains  behind  instead  of  following  the  cur- 
rent, the  diaphragm  being  so  made  that  the 
water  runs  down  the  side  of  the  chamber  in- 
stead of  remaining  in  the  current  whei'e  it 
can  be  carried  over.  The  w^ater  at  the  bot- 
tom of  the  casing  is  removed  by  the  Curtis 
steam  trap,  which  has  patent  balanced 
doubled-seated  valves  of  large  area  operat- 
ed by  the  float  shown.  This  last  is  cast  of 
composition,  and  is  perfectlj' round;  it  is  of 
the  ventilated  type,  having  a  hollow  stem 
through  which  air  circulates  and  fills  the  in- 
terior of  the  globe,  creating  a  pressure  in- 
ternally, and  insuring  it  against  filling  with 
water.  This  apparatus  as  a  whole  is  also 
quite  as  useful  on  the  exhaust  side,  as  it 
effectually  arrests  the  grease  with  which  all 
exhaust  steam  is  moi^e  or  less  charged.  In 
apartment  houses  and  large  office  buildings 
this  apparatus  is  a  prime  necessity,  for, 
unless  checked  in  the  manner  shown,  the 
radiators  quickly  become  fouled  from  the 
cause  stated.  The  apparatus  is  made 
by  the  Curtis  Regulator  Company,  Boston, 
Mass. 


Some  of  the  new  freight  boats  on  the 
Great  Lakes  make  nearl3f  IG  miles  an  hour. 
That  is  as  good  as  the  average  freight  train 
on  railways.  Much  better,  in  fact,  for  the 
boats  never  lay  up  on  side  tracks. 


CURE  FOR  SEASICKNESS. 

Charles  W.  Hamilton,  a  naval  surgeon, 
publishes  this  plan  for  curing  seasickness: 
"  The  successful  treatment  of  seasickness, 
wliich  surgeons  afloat  have  so  much  to  do 
with,  and  wliich  generally  they  are  unable 
effectively  to  alleviate,  must  prove  my  ex- 
cuse for  bringing  before  the  profession  the 
curative  effect  of  kola  [Sierculia  acumina- 
ta). In  the  few  cases  which  1  have  lately 
had  to  deal  with  I  liave  found  the  internal 
administration  of  the  seed  of  the  kola  a  most 
successful  remedy.  Half  to  one  drachm  of 
the  seed  chewed  slowly  w'as  followed,  in 
about  forty  minutes,  by  complete  cessation 
of  the  various  symptoms  of  mal  de  mer;  the 
depression,  vomiting,  and  giddiness  disap- 
peared; the  heart's  action  was  regulated  and 
strengthened,  and  a  confidence  was  felt  in 
heav}'  weather  that  m.y  cases  never  before 
experienced  during  the  manj' years  that  they 
served  in  the  Royal  Navy,  and  had  tried  the 
usual  remedies  prescribed  by  their  advisers. 
At  present  no  means  of  preventing  seasick- 
ness in  those  susceptible  of  it  is  known;  and 
I  venture  to  believe  that  in  the  kola,  or  its 
alkaloid,  we  have  one,  and  that  a  larger  trial 
of  this  drug  will  tend  to  support  my  opinion." 

There  is  only  one  sure  cure  for  seasick- 
ness in  some  persons — don't  go  to  sea. 

Queer  notions  people  get  into  their 
heads  at  times!  At  a  late  meeting  of 
the  Inst.  Mech.  Engineers,  oi  England, 
the  president  said:  In  regard  to  triple 
and  quadruple  expansion  engines  gen- 
erally, he  mentioned  the  necessity  of 
having  an  ecxual  load  on  each  crank 
seemed  to  be  overlooked  b}'  most  ma- 
rine engineers.  The  effect  of  such  a 
want  of  equality  on  a  locomotive  would 
be  to  throw  it  off  the  line  and  almost 
make  it  turn  a  somersault,  and  argu- 
ing by  inference  a  lai'ge  amount  of 
power  must  be  wasted  in  a  marine 
engme  in  counteracting  and  with- 
standing these  strains.  If  a  reducing 
valve  or  some  other  throttling  device 
were  placed  in  the  receivers  between 
the  cylinders,  the  work  of  each  cylinder 
could  be  equalized,  and  the  objection- 
able strains  avoided.  As  regards  loco- 
motives running  off  the  rail  from  un- 
equal powei-,  it  is  veiy  common  for 
them  to  use  one  side  only  when  broken 
down  on  the  other.  The}'  do  not  run 
off  either.  

There  is  a  growing  tendency,  especially 
in  this  country  and  in  England,  to  "set  en- 
gines up  on  end,"  and,  considering  how  pre- 
cedent is  the  other  way  for  stationary  en- 
gines, excepting  the  beam  type,  we  may 
reasonably  look  for  a  still  wider  adoption  of 
the  vertical  plan.  There  are  a  great  many 
reasons  in  favor  of  vertical  engines,  and  \evy 
few-  objections  to  them.  Marine  "  steeple  " 
practice  has  been  so  successful  that  mill 
builders  have  turned  their  attention  that 
wa}^  There  are  a  number  of  cotton  mills  in 
England  that  have  been  fitted  with  vertical 
engines  in  the  last  few  years,  and  in  this 
country  a  fair  proportion  of  rolling  mills, 
factories  and  othei' plants  are  thus  arranged, 
especially  for  large  ^owcvs  — Industry. 

To  illustrate  the  necessity  of  air  as  a  com- 
ponent of  combustion,  Faraday  employed 
this  experiment:  He  saturated  cotton  wool 
with  anv  hydrocarbon  li(iuid  and  set  it  on 
fire  in  a'jar  of  oxygen.  The  hydrogen  in 
the  hydrocarbon  attacked  the  o.xygen,  burn- 
ing with  a  brilliant  flame,  gradually  de- 
creasing as  the  supply  of  oxygen  grew  less; 
when,  suddenly,  the  cotton  wool  threw  out  a 
dense  mass  of  soot  and  black  flakes  in  sur- 
prising quantities,  completely  filling  the  .jar. 
This  is  exactly  what  occurs  in  the  furnace 
of  a  boiler  when  combustion  is  imperfect. 


Mr.  George  H.  Strong  is  not  fortunate 
in  the  name  of  his  patent  locomotive,  for  it 
is  ajways  alluded  to  in  press  dispatches  as  a 
strong  engine. 


The  greatest  possible  pressure  produced 
by  exploding  a  mixture  of  7  volumes  of  air 
to  1  of  gas,  was  89  pounds  per  square  inch 
above  the  atmosphere. 


H  E  j:  n  g  1  n  e  It 


EARLY  DAYS  OF  RAILWAYS. 

An  English  engineer  feceiitJ.v  relaU-d  tiie 
following- concerning  the  early  P]nglish  niil- 
ways  and  locomotives  : 

All  the  engines  up  to  and  including-  the 
Swift  built  in  ISoG  or  thereabouts,  had 
onl3^  two  eccentrics,  which  of  course  necessi- 
tated hand  wor-king-  to  stai-t  in  eitlier-  direc- 
tion. This  of  itself  i-e(iuired  a  practiced 
hand  to  do,  and  would  bother  nearly  evei-y 
engine-man  of  to-day.  Thei-c;  was  no  brake 
of  any  kind  on  engine  or  tenders,  and  the 
only  way  of  conti-oling-  the  tr-ains  down 
gi-ades  was  to  put  the  engine  out  of  gear-,  or 
for  the  fireman  to  drop  olf  the  engine,  and 
let  down  as  many  wagon  bi-akes  as  lie 
thought  necessai-y  ;  and  when  they  had  to 
be  taken  ofT,  he  had  to  repeat  the  opei-ation 
of  getting-  olf  and  lifting-  tiiem,  he  then  get- 
ting- on  the  last  wagon  on  whi(;h  the  brake 
had  been  down,  and  walking  along  the  top 
of  the  coal  back  to  his  engine. 

In  my  early  days  the  engines  were  run  by 
contract  by  the  driver,  who  found  coal,  oil, 
and  every  requisite,  and  was  paid  by  ton  of 
coal  moved.  The  driver  had  two  men  in  his 
pay,  one  a  "  driver-tireman  "  and  the  other 
a  "  fireman."  The  steam  was  got  up  on 
Sunday  nightby  thefii-eman;  and  thedrivei- 
and  he  ran  the  lirst  train  on  Monday  morn- 
ing. On  the  return  in  about  eig^ht  or  nine 
hours,  the  lireman  went  home,  and  the 
driver  with  his  "  driver-lireman  "  ran  the 
second  trip;  and  on  the  completion  of  the 
second  trip  the  "driver"  went  home,  and 
the  "  driver-fireman  "  took  charge,  and  the 
"  lireman  "  who  had  been  resting-  resumed 
duty,  and.  this  system  was  followed  day  after 
day.  The  other  duties  of  these  men  was 
somewhat  as  follows  :  On  the  return  after 
a  trip  the  engine  was  taken  to  the  coal  depot, 
and  coaled  with  a  shovel  by  the  men  them- 
selves ready  for  the  next  trip.  If  traffic 
was  plentiful  the  stay  was  short,  and  after  a 
meal  the  engine  was  off  ag-ain.  There  was 
no  time-table.  After  g-oing-  about  a  mile 
from  town  all  the  wag-ons  had  to  be  oiled,  as 
there  were  no  grease  boxes  ;  the  engine  was 
slowed  down  on  the  level  to  about  three  or 
four  miles  an  hour,  and  the  two  men  got  down, 
one  on  each  side,  with  his  oil- can  and  a  stick 
about  three  feet  long-,  at  the  end  of  which  a 
piece  of  oakum  was  tied,  and  with  this  the 
underside  of  each  jour-nal  running-  in  a  cast- 
iron  block  was  carefully  oiled.  After  all 
were  done,  they  got  on  the  top  of  the  last 
loaded  wagon,  walked  back  to  the  engine, 
and  away  they  went.  This  was  repeated 
after  about  twelve  miles,  going-  in  both  di- 
rections. There  was  no  g-uard  and  no  brake- 
van,  and  all  depended  on  themselves.  As 
there  was  no  van,  it  was  necessar}^  in  the 
day  time  to  put  a  board  up  on  the  last 
wagon,  so  as  to  be  sure  they  had  not  lost 
any  of  the  train.  At  nig-ht  a  larg-e  pan  of 
fire  was  affixed  to  the  front  of  the  tender 
and  to  the  last  wagon  for  the  same  purpose, 
and  it  was  the  duty  of  the  fireman  to  keep 
both  alig-ht.  There  were  no  signals  and  no 
switchmen,  each  man  taking-  cdve  of  himself 
and  his  train,  and  keeping-  out  of  the  way  of 
the  few  passeng-er  trains  run. 

No  passenger  trains  were  run  on  Sundays, 
except  between  Darlington  and  Stockton 
once  each  way,  worked  by  a  horse.  The 
carriag-e  was  on  four  wheels  without  springs, 
and  was  made  to  cari'y  six  inside  and  foui-- 
teen  outside,  including  the  coachman.  It 
was  like  an  old  ordinary  road  stage  coach 
with  two  front  ends.  The  ordinary  passen- 
ger trains  on  week  days  had  one  fii-st  class 
with  three  bodies,  which  could  carry  eighteen 
passeng-ers,  and  one  second  class,  also  with 
three  bodies,  which  could  carry  twenty-four 
passeng-ers.  The  speed,  including-  stop- 
pag-es,  averaged,  say  lU  miles  per  hour  for 
the  journey  of  24  miles. 


Hall's  first  surface  conden.sei's  (1831- 
1838)  reversed  the  present  system;  the  ex- 
haust steam  entered  the  tubes,  instead  of  the 
water  cii-culating-  thi-ough  them.  Since  Hall's 
day  the  improvements  have  been  many. 


BLAKE'S  VERTICAL,  DUPLEX,  MARINE 
PUMP. 

'J'liK  (Migiaving-  leiireseiits  a  new  d(;sign 
of  mai-ine  pumj)  lately  inti-odiiccd  by  the 
Blake  Manufactut  ing  (Jo  ,  of  Nevv  York  and 
lioston,  for  all  pui-po.ses  on  shipboard  where 
pumps  are  used.  As  will  be  seen,  it  occupies 
vei  y  little  space,  and  can  be  put  in  very  con- 
tracted ([ua  i  ters.  At  the  same  time  it  is  ac- 
cessible in  all  parts.  The  valves — both 
steam  and  water — ai-e  in  dii-ect  sight,  so  to 
s[)eak,  and  are  of  the  lype  usually  employed 
by  the  c()m[)aiiy. 

The  water  end  is  of  tli(!  double-act  ing  pis- 
ton pattern,  (-oniixisit ion-lined  pump  cylin- 
det-s,  and  the  water-  pistons  are  of  composi- 
tion, provided  with  adjustable  lil)rous  pack- 
ing.   The  piston-rods,  stulling  boxes,  valve- 


seats,  valve-bolts,  etc.,  are  also  of  composi- 
tion. For  naval  use  the  water  end  of  the 
pump  is  usually  made  entirely  of  composi- 
tion, which,  although  adding  somewhat  to 
the  cost,  makes  it  a  much  lighter  and  more 
duiable  machine.  The  Avater  passages  and 
valve  area  are  made  unusuall3^  large,  thus 
permitting-  of  a  high  rate  of  speed — an  im- 
portant advantage  in  case  of  tire  or  other 
emergencies.  The  water  valves  and  the 
packing-  of  the  water  pistons  are  very  ac- 
cessible and  easily'  renewed.  The  steam 
cylinders  are  provided  with  an  improved 
form  of  valve  gear  made  of  steel,  with  pro- 
vision for  ready  adjustment  while  the  pump 
is  in  operation. 

These  pumps  are  carefully  tested  to  300 
lbs.  pressure  per  s<iuare  inch,  and  thorough- 
ly' inspected  before  shipment. 

They  are  largely  used  by  the  British  Ad- 
miralty- and  other  foi-eign  powers. 

Occasionally  we  receive  letters  from 
friends  who  operate  stationary  plants  saying 
thatthey  would  like  to  see  more  about  sta- 
tionary engines  in  this  paper.  In  reply  to 
this  we  have  to  say  that  the  principles  of 
steam  engineering-  are  the  same,  no  matter 
whether  the  plant  is  atloat  or  on  shore.  It 
makes  no  difference  whether  an  engine  is 
vertical  or  horizontal  so  far  as  its  action  is 
concerned  ;  whatever  applies  to  one  applies 
to  the  other.  Another  point  about  this 
mattei-  is  that  more  marine  engineers  write 
to  us  than  statioiuiry  engineers,  and  we  nat- 
urally incline  to  consider  those  who  favor  us 
with  their  views.  The  Excjineer  is  not  ad- 
dressed to  any  particular  class  of  engineers, 
but  to  all  classes. 


We  often  meet  with  machines  that  require 
from  ten  to  twelve  hoise,  furnished  with  a 
driving  |)ullev  about  twelve  inches  in  diam- 
eter- and  six-iiicii  face.  In  or  der-  to  r-urr  such 
machines  under-  the  most  favorable  condi- 
tions, witliout  any  allowance  for-  the  extra 
pow(M-  r-et|uired  in  star  ting,  the  belt  must  be 
constantly  subjected  to  a  standing  tensiorr 
of  not  less  than  two  hundr  ed  pounds  to  the 
inch  in  width,  and  tlie  constant  slipping  over 
the  face  of  the  pulley  gerii  r  ates  heat,  that 
mater  ially  helps  to  destr  oy  the  fiber-s  of  the 
leatlier-,  which  are  already  subjected  to  a 
str  ain  beyond  the  power  of  endurance.  No 
wonder- siicii  t)elts  ar-e  constantly  breaking, 
and  nevv  ones  are  so  often  re(|uir-ed  to  take 
tlH.'ir  |)lace.  Whenever-  a  belt  is  sufliciently 
tight ,  and  per-sists  in  slipping-  wIkmi  the  work 
of  t  he  machine  is  slightly  incr-<;ased,  it  is  suf- 
ficient evidence  that  it  is  deficient  irr  belt 
[)Ower,  and  it  is  much  cheaper  in  the  end  to 
r(!place  the  dr  iving-pulley  with  one  of  wider- 
face,  if  the  cir  cumstances  ar-o  such  that  the 
diameter  cannot  be  incr-eased  so  as  to  admit 
of  a  wider  belt,  than  to  go  on  purchasing 
nevv  I:  .ts  every  two  or  three  months,  with- 
out taning  into  consideration  the  time  lost 
in  patching  and  mending  old  ones. — C.  R. 
Tompkins. 

A  CONCEKX  which  makes  a  busine.ss  of 
furnishing  "selections"  to  papers  for  a 
stated  sum  sends  us  these  .samples,  which 
they  think  will  intei-est  our  readers: 

Japanese  cliickeiis,  with  taii.-i  from  eleven  to  tliir- 
teen  feet  long,  are  being  imported  into  thisfountry. 

The  appearance  of  tlie  guards'  sentries  in  London, 
armed  with  tlie  new  magazine  rifle  and  short  sword 
bayonet,  excites  much  conversation  among  military 
men. 

Tlie  an<  i'^ni  Greeks  used  oJive  leaves  for  tiallots, 
and  the  Australian  voting  system  is  a  revival  of  the 
practice  in  Rome  two  thousand  j-ears  ago. 

P;iris  call  fares  will  no  longer  lie  a  franc  and  a  half 
for  all  distances,  but  the  distance  is  to  be  accurately 
measured  by  an  ai)paratus  in  the  cab  and  the  charge 
is  to  lie  seventy-tive  cents  for  the  first  kilometer  and 
twenty-five  cents  per  kilometer  for  any  further  dis- 
tance. 

Thanksl  don't  send  any-  more. 

 •  ♦  «  

Not  the  least  instructive  feature  of  the 
meetings  of  engineers  is  the  variation  in 
pi-actice,  and  in  the  cute  of  diseases  steam 
engines  are  liable  to.  It  would  har-dly  seem 
possible  that  there  could  be  so  much  dilfer- 
ence  as  there  is,  but  it  is  not  at  all  uncommon 
to  find  men  of  exper-ience  at  opposite  poles 
upon  the  same  subject,  and  both  conhdent 
of  their  cor-r-ectness.  It  is  quite  possible  that 
both  are  right,  for  there  are  various  ways 
of  doing  the  same  thing.  Another  feature 
of  these  meetings  is  that  some  members 
assert  their  disbelief  in  cer-tain  standai'd 
methods  without  ever  having  tried  any 
experiments  to  prove  or  disprove  their 
positions,  but  basing  their  views  upon  a 
iiasty  impression  or  conclusion.  John  Smith 
savs  he  does  not  believe  there  is  any  value 
in  steam  jackets,  for  such  and  such  reasons, 
when  it  is  a  well-established  fact  that  under 
some  conditions  great  economy  has  been 
shown  .by  them.  Sometimes  it  is  wise  to 
hedge  a  little,  as  sporting  men  say,  on  en- 
gineering subjects. 

 •  •  

"If  I  had  the  hiring-  of  a  million  woi'ker-s,  I 
would  try  to  lind  out  which  of  them  were 
agitators,  orators,  socialists,  anarchists,  and 
talkative  cr-anks  in  gener  al,  and  I  would  pay 
them  a  salary  to  r-ernain  away  fr-om  my  shops 
rather  than  have  them  around  talking  my 
plant,  my  other  employees,  and  m\- business 
to  death.  Some  inventor-  ought  to  br  ing  out 
a  patented  talk  s(|uelcher." — Unhnoirn 
Solon. 

When  the  amateur  takes  to  timing,  the 
case  is  hopeless;  fractions  are  ignored  as 
beneath  notice,  and  the  r-esult  is  generally 
extr-aordinaiy.  In  railroad  timing,  a  mis- 
take of  the  fi-action  of  a  second  at  high 
speeds  makes  the  lecot-d  leap  at  one  bound 
fiorn  the  probable  to  the  impossible.  One- 
lifth  of  a  second  seems  a  minute  quantity, 
but  it  will  turn  TT?  miles  into  eighty  miles 
per  hour. 


136 


THE  ENGINEEK. 


hllzH  to  the  Editoi>. 


To  avoid  misconception  tee  state  that  this  department  is  open  to 
all.  The  experienced  ond  inexperienced  mechanic  and 
engineer  meet  on  common  ground,  and  are  free  to  express 
their  views  in  their  oum  way.  No  communications  will  be 
suppressed  except  their  tenor  and  tone  are  against  the  policy 
of  this  page.  Personal  reflections  should  be  carefully  avoided. 
Correspondents  need  not  hesitate  to  write  for  supposed  want 
of  ability.  Sucn  corrections  as  are  needed  mill  be  made  vnth 
pleasure.  It  is  specially  requested  that  all  figures  be  made 
very  plain  and  all  proper  names  clearly  written. 

TAKE  THE  BULL  BY  THE  HORKS. 

Editors  Engineer: 

In  looking  over  The  Engineer,  No.  11,  I  see  that 
JJo.  13  M.  E.  B.  A. ,  have  followed  up  their  good 
tvork,  but,  as  they  say,  there  is  plenty  more  vt^ork  to 
do,  and  you  need  not  go  to  Philadelphia  to  find  it. 
Here  in  Connecticut  there  is  plenty  of  work.  Right 
in  sight  of  where  I  am  sitting  at  the  present  time  is 
a  boat  running  with  an  engineer  who  never  served 
any  time  in  an  engine  room,  or  as  a  fireman.  In  one 
application  that  he  got  out  he  stated  that  he  had 
helped  the  engineer  to  pipe  olf  one  boat.  I  do  not 
know  what  they  gave  the  license  on,  but  presume  in 
the  special  license  clause;  but,  if  I  remember  right, 
tliat  applies  to  small  pleasure  steamers  only,  and,  if 
I  have  been  informed  correctly,  this  license  is  a  good 
ways  above  that. 

There  is  another  case  in  Bridgeport,  Conn.  A 
colored  man  has  a  license  and  is  running  a  towboat, 
who  served  his  time  firing  a  cook  stove  in  the  galley 
and  chasing  lines  around  the  deck.  The  boat  has 
not  carried  any  fireman  for  two  or  three  years  to  my 
certain  knowledge. 

Another  case  is  of  a  man  who  was  born  in  Canada. 
They  {tell  me  he  was  "temporarily  born"  there. 
Perhaps  you  know  what  that  means,  but  I  must 
confess  that  I  do  not. 

Also,  there  is  a  case  for  the  Pilot  Association  to 
look  after.  A  _man  served  'his]  time  on  an  oyster 
sloop,  went  to  the  Inspector's  and  got  a  license  for 
100  tons  boat;  he  said  he  told  the  Inspectors  of  more 
rocks  than  they  knew  of  themselves,  and  I  guess  he 
did,  for  he  can  find  them  pretty  well  from  all  ac- 
counts. There  are  men  that  should  look  after  these 
things,  and  they  could  get  all  necessary  proof  with 
very  little  trouble,  but  something  has  taken  the 
stand-up  grit  out  of  them.  Guess  it  must  be  the  mild 
winter. 

Some  tell  me  that  it  does  not  make  any  difference 
now  who  signs  an  application,  or  whether  they  know 
anything  about  the  applicant  or  not;  but  I  do  not 
know  of  any  such  changes  in  the  license  laws.  I  will 
stop,  for  some  will  say  I  am  a  crank;  but  Brother 
Watson  let  us  keep  the  crank  turning  until  we  p'rind 
out  justice  to  the  marine  engineer. 

Connecticut.  Zeke. 

[Take  the  bull  by  the  horns;  that  is  the  way  to 
down  him.  Let  every  man  who  knows  of  such  cases 
as  those  named  above  go  to  his  Association  and  de- 
mand that  they  tackle  the  matter  at  once.  Any  As- 
sociation who  does  not,  with  full  knowledge  in  the 
premises,  has  no  cause  to  complain  if  its  members 
are  idle,  while  those  not  duly  qualified  have  work. 
The  remedy  is  in  their  own  hands.  Let  them  go  to 
the  Inspector,  and  lodge  a  complaint,  and  if  he  does 
not  attend  to  it,  forward  the  same  to  James  A. 
Dumont,  Supervising  Inspector  General,  at  Wash- 
ington; he  will  see  that  justice  is  done  in  the  prem- 
ises. If  local  inspectors  would  take  a  little  trouble, 
and  satisfy  themselves  in  cases  of  doubt  that  any 
applicant  is  qualified,  as  they  could  readily  in 
small  places,  they  woald  save  themselves  and  en- 
gineers much  trouble  in  future.  Too  often  inspect- 
ors think  they  will  offend  some  vessel  owner  by  not 
giving  them  the  benefit  of  a  doubt  where  they  send 
men  to  be  examined,  but  this  is  a  question  of  duty 
to  the  public,  not  to  vessel  owners,  and  discriminat- 
ing in  favor  of  them  is  wrong  to  all  concerned.— 
Eds.] 

It  seems  natural  for  a  person  who  has  not 
acquired  skill  in  any  operation  to  marvel  at 
the  ease  with  which  another  does  something 
that  appears  difficult  to  perform.  Looking 
on  admiringlj',  and  wishing  that  we  could 
perform  operations  requiring  acquired  dex- 
terit}',  is  useless.  What  one  can  do  another 
can  learn,  if  he  is  persevering  enough  to  go 
through  the  training  necessar3%  The  differ- 
ence between  easy  and  difficult  work  was  one 
day  strikingly  "explained  by  the  chief 
draughtsman  of  the  Edison  works  at  Schen- 
ectadj.  A  graduate  of  a  technical  school, 
who  had  been  hired  to  do  some  drawing,went 
to  the  man  in  charge  and  asked  if  the  work 
was  difficult.  "  Well,  young  man,"  replied 
the  chief,  "if  you  don't  know  how  to  do  it  it 
is  difficult."  The  same  thing  applies  to  all 
work  entailing  developed  skill. — National 
Car  Builder.  ^   

A  GENTLEMAN  has  been  at  much  pains  to 
invent  an  instrument  for  measuring  the  heat 
radiated  by  the  moon;  he  ascertains  that  it 
equals  that  given  out  by  a  candle  twenty- 
five  feet  off.  This  seems  to  be  a  case  of  time 
wasted,  for  there  is  no  way  in  which  the  in- 
formation can  be  made  useful. 


PITTING  OF  IRON. 

Any  wrought-iron  vessel  which  holds  wa- 
ter is  liable  to  suffer  from  pitting,  whether 
the  same  be  open  to  tlie  air  or  closed  from 
it.  We  have  knowledge  of  a  small  wrought- 
iron  tank  which  holds  four  or  five  gallons 
possibly.  This  tank  stands  on  a  range,  and 
is  constantly  hot.  Nothing  but  ordinary' 
city  water  ever  touches  it.  It  is  open  to  the 
air,  but  it  is  always  full  of  water.  Gradually 
the  walls  below  the  water  line  at  about  three 
inches  from  the  bottom  liave  been  pitted  all 
the  way  around,  and  small  holes,  about  ^  of 
an  inch  diameter,  have  been  eaten  through. 
This  is  pitting,  pure  and  simple,  and  it  has 
puzzled  a  great  many  wise  men,  who  have 
made  all  sorts  of  conjectures  as  to  the  cause 
of  it  when  found  in  steam  boilers,  and  in  their 
flues.  It  seems  to  have  been  taken  for 
granted  that  it  is  peculiar  to  steam  boilers; 
but  this  is  erroneous,  we  think,  for  the  same 
phenomena  may  be  found  in  all  wrought-iron 
structures  at  one  time  or  another.  It  is 
found  in  steel  as  well.  Cutlery  will  in  time 
become  pitted  with  spots  of  rust  no  larger 
than  a  pin's  head,  which  will  be  found  to  ex- 
tend much  below  the  surface.  Saws  are  also 
included;  in  short,  anything  made  of  iron  or 
steel  is  liable  to  the  disease,  if  that  term  may 
be  applied  to  it.  What  causes  it  is  another 
branch  of  the  subject  to  which  we  cannot 
give  a  satisfactory  answer.  Natural  deteri- 
oration seems  plausible,  just  in  the  same  way 
that  timber  rots.  Wherever  the  air  has 
free  access  to  clean  iron  surfaces,  pitting,  or 
in  other  words  rusting,  is  certain  to  occur  at 
longer  or  shorter  periods,  and  the  only  way 
to  prevent  it  is  to  keep  the  surfaces  covered 
with  some  air  tight  pigment  where  it  is 
possible. 

enginVtests. 

The  so-called  testing  of  an  engine  and 
boiler  is  not  the  easiest  thing  to  do  correct 
ly,  unless  an  honest  purpose  is  a  part  of  the 
motive.  Men  who  mean  to  do  just  right  are 
so  often  prejudiced  in  wanting  to  accomplish 
some  especial  result  that  they  become  dis- 
honest in  action  by  being  biased.  The  man 
who  searches  for  the  fact  must  have  judicial 
impartiality,  more  than  judicial  fairness,  in 
hearing,  by  observing,  recordmg  and  com- 
puting facts  only,  and  with  all  corrections 
carefully  included,  for  few  of  the  material 
substances  of  this  earth  are  constant  in 
value,  because  subject  to  physical  changes 
by  heat  and  cold,  or  friction,  etc.  Frequent- 
ly the  self-interest  comes  in  in  the  way  of  using 
a  particular  grate-bar,  gauge-cock,  steam- 
gauge,  indicator,  or  some  other  fixture  or 
accessor^',  and  then  again  we  must  learn  to 
use  these  matters  correctly,  for  very  fre- 
quent instances  of  a  lack  of  knowledge  or 
disposition  to  properly  apply  an  instrument 
come  to  the  knowledge  of  the  observer  of 
facts.  In  short,  a  man,  to  attempt  a  test, 
must  be  honest  with  himself,  must  disabuse 
himself  of  all  preconceived  ideas,  and  sub- 
mit himself  simplj^  as  a  medium  of  measur- 
ing, weighing,  counting  and  recoi^ding,  in 
order  to  compute  afterwards  and  render 
honest  account  of  results,  without  one  par- 
ticle of  personal  wish,  favor  or  prejudice 
entering  into  the  problem  or  results. — Pray. 

Rev.  O.  p.  Gifford,  of  Boston,  in  a  re- 
cent sermon  on  "Woman's  Work,"  is  i^e- 
ported  as  saying:  "The  great  shame  of  our 
present  civilization  is  that  we  do  not  pay 
women  the  same  wages  that  we  pay  men  for 
the  same  work  equally  well  performed. 
This  thought  should  come  with  special  force 
to  the  Christian  man.  It  is  outrageous  for 
emploj^ers  to  pay  women  five  dollars  and 
pocket  the  other  five  dollars,  and  then 
chuckle  all  the  way  home  because  they  have 
got  a  man's  woi'k  done  equally  well  by  a 
woman  for  five  dollars  less  than  they  would 
have  to  pay  the  man.  Women  are  entitled 
to  an  equal  standing  with  men  in  commer- 
cial and  social  life." 



The  '  Aller,'  on  a  recent  trip  to  this  port, 
took  all  the  bolts  out  of  one  shaft  coupling 
by  racing  of  the  engines. 


LOCOMOTIVE  FIREMEN. 

A  YOUTH  entirely  unacquainted  with  all 
the  operations  which  a  fireman  is  called  up- 
on to  perform  finds  the  first  trip  a  terribly 
arduous  ordeal,  even  with  some  previous  ex- 
perience of  railroad  work.  When  his  first 
trip  introduces  him  to  the  locomotive  and  to 
railroad  life  at  the  same  time,  the  day  is  cer- 
tain to  be  a  record  of  personal  tribulation. 
To  ride  for  ten  or  twelve  hours  on  an  engine 
for  the  first  time,  standing  on  one's  feet  and 
subject  to  the  shaky  motion,  is  intensely 
tiresome,  even  if  a  man  has  no  work  to  do. 
But  when  he  has  to  ride  during  that  period, 
and  in  addition  has  to  shovel  six  or  eight 
tons  of  coal,  mo.st  of  wliich  has  to  be  handled 
twice,  the  job  proves  no  sinecure.  Then  the 
posture  of  his  liody  while  doing  work  is  new, 
he  is  expected  and  required  to  pitch  coal  up- 
on certain  exact  spots,  through  a  small 
door,  while  the  engine  is  swinging  about  so 
that  he  can  scarcely  keep  his  feet ;  his  hands 
get  blistered  with  tlie  shovel  and  his  e^-es 
grow  dazzled  from  the  resplendent  light  of 
the  fire.  Then  come  the  additional  side 
duties  of  taking  water,  shaking  the  grates, 
cleaning  the  ash  pan,  to  even  the  fire,  where 
bad  coal  is  used,  filling  oil  cans  and  trim- 
ming lamps,  to  say  nothing  of  poli-shing  and 
and  keeping  things  clean  and  tid^'.  By  the 
time  all  these  duties  are  attended  to,  the 
young  fireman  does  not  find  a  great  deal  of 
leisui'e  to  admire  the  passing  scenery. 

A  great  many  idle  young  fellows,  ignor- 
ant of  railroad  aftairs,  imagine  that  a  fire- 
man's principal  work  consists  in  ringing  the 
bell  and  showing  himself  off  conspicuously 
in  coming  into  stations.  They  look  upon 
the  business  as  being  of  the  heroic  kind,  and 
strive  to  get  taken  on  as  firemen.  If  a 
youth  of  this  kind  happens  to  succeed  and 
starts  out  on  a  run  of  150  miles  with  every 
car  a  heavy  engine  will  pull  stuck  on  behind, 
his  visions  of  having  reached  something 
easy  are  quickly  dispelled. — Angus  Sin- 
clair. 


The  first  steam  engine  that  Nasmy th  ever 
made  was  a  small  one  for  grinding  colors 
for  his  father's  use,  in  the  days  when  the 
"  artist's  colorman  "  did  not  do  so  much  for 
his  patrons  as  he  does  now,  and  when  moist 
colors  in  tubes  were  unknown.  When  the 
engine  was  set  to  work,  which  would  be 
about  1827,  he  was  annoyed  to  find  that  it 
moved  by  jerks  every  now  and  then,  and 
upon  examination  he  discovered  that  they 
proceeded  from  the  priming  of  the  boiler. 
He  then  turned  the  steam  pipe  through  the 
hottest  part  of  the  side  flue  of  the  boiler,  and 
thenceforward  the  trouble  was  at  an  end. 
Nasmyth  claims  this  as  the  first  practical 
application  of  the  superheater.  'J'here  was 
shown  in  the  American  section  of  the  Paris 
Exhibition  of  187  S  a  flexible  shaft,  invented 
by  a  certain  Mr.  Stow.  It  also  made  its  ap- 
pearance as  a  new  thing  some  years  before 
for  actuating  a  horse  clipper,  and  it  is  now 
in  everyday'  use  hy  dentists  for  working 
their  drills.  It  was,  however,  invented  by 
Nasmyth  in  1829,  for  executing  a  difficult 
job  in  drilling  with  which  he  was  entrusted 
by  Maudsla)'. 

"  When  brass  mountings  to  furniture  be- 
come tarnished,  they  may  have  their  bril- 
liance renewed  by  first  rubbing  them  with  a 
strong  lye  of  wood  ashes,  then  pickling  them 
in  diluted  aqua  fortis  strong  enough  to  re- 
move the  defacements,  and  washing  them 
immediately  afterwards  in  cold  water.  The 
last  process  is  to  dry  them  by  artificial 
heat  " 

The  above  is  cut  from  an  art  magazine 
which  instructs  ladies  "  how  to  make  home 
beautiful."  We  add  to  the  directions  that 
it  is  cheaper  to  throw  the  brass  mountings 
away  and  buy  new  ones  than  to  fuss  with 
tiie  old  ones.  _ 

In  a  hundred  vears  the  United  States  has 
spent  $93,000,000  on  a  lighthouse  establish- 
ment. During  this  year  the  amount  ex- 
pended will  be  $3,500,000. 
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THE  JUSTIN  DYNAMITE  SHELL. 

This  shell,  which  is  to  be  fired  from  an 
ordinary  gun  by  a  powder  charge,  is  thus 
constructed.     It  is  a  conibination   of  two 
shells,  one  suspended  within  the  other.  The 
outer  one  is  of  cast-steel,  tubular  in  form, 
and  provided  with  a  breechpiece.    The  inner 
cylinder  is  ordinary  wrought-brass  tubing-, 
one-half  the  length  of  H^"    uter  shell,  and 
having  a  thin  stec.   v-c4,p  fitted  at  either 
end.    It  has  no  metallic  connection  with  the 
outer  one,  elastic  washers  being  employed 
to  prevent  such    contact.      Within  the 
inside  cylinder,  and  fitting  close  to  it,  arc 
wooden  boxes    containing  dynamite,  the 
number  varying  according  to  the  quantity 
of  the  explosive  it  may  be  desired  to  use. 
The  boxes  communicate  with  each  other- 
by  means  of  central  openings.    When  the 
boxes  of  dynamite  are  in  place  the  steel  caps 
of  the  bi-ass  C3'linder  are  screwed  on.  These 
caps  are  furnished  with  leather  air  cups, 
one  on  each  end,  in  each  of  which  is  a  vent 
through  which  the  air  in  the  head  of  the 
shell  slowly   escapes,   allowing  the  tube 
containing  the  djnamite    to  run  slowly 
down  to  the  point,  whei'e  it  is  held  in  place 
by  a  small  steel  wire  fastened  over  a  sharp- 
ened bearing.    This  leaves  the  rear  half  of 
the  outer  shell  entirely  empty,  save  air-. 
When  the  shell  receives  the  impetus  of  the 
firing  chai'ge  of  the  cannon  the  wire  is  in- 
stantly broken,  and  the  inner  shell  should, 
according  to  the  inventor's  theory,  go  un- 
exploded  to  the  rear.    It  did  not  do  so  in  a 
recent  trial.    The  air  in  the  back  chamber 
forming  an  air  cushion,  being  displaced 
through  the  vents  in  the  leather  air  cups, 
should  then  rush  to  the  space  left  in  the 
forward  end  by  the  inner  shell  as  it  works 
backward.    The  fact  that  the  inner  shell  is 
free  to  move  backward  and  forward  slowly, 
and  is  supposed  not  to  b«  subject  to  shocks 
caused  by  explosion  of  the  powder  behind  it, 
through  entire  absence  of  metallic  connec- 
tion, is  the  secret  of  the  alleged  non-explo- 
sion of  the  dynamite.  The  point  of  the  shell, 
though  heavily  weighted  to  insure  a  perfect 
balance  when  the  cylinder  containing  the 
d^'^namite  is  at  the  rear,  is  of  very  thin  metal, 
and  is  easily  broken  when  it  strikes  any  re- 
sisting surface.    The  collapse  of  the  head 
explodes  the  dynamite.    The  recent  accident 
referred  to  elsewhere  is  supposed  to  have 
been  caused  by  failure  of  the  shell  itself. 

 • 

Who  are  these  in  dark  array  who  throng 
the  benches  in  the  city  parks  on  pleasant 
days?  They  are  stragglers  from  the  great 
army  of  the  unemployed  who  sit  down  awhile. 
Early  in  the  morning  or  late  at  night,  it  is 
always  the  same,  and  a  more  apathetic,  list- 
less set  it  would  be  hard  to  find.  Dejection 
and  despair  are  written  on  every  counte- 
nance, and  there  are  any  quantity  of  them. 
In  a  great  city  there  must  necessarily  be 
large  numbers  of  idle  persons,  and  a  stroll 
through  only  one  or  two  parks  reveals  the 
fact  that  there  is  an  astonishing  number. 
They  must  eat  at  sometime  and  sleep  some- 
where, and  how  they  contrive  to  obtain  the 
necessaries  of  life  is  one  of  the  mysteries  of 
it.   

"Now  that  H.B.Claflin  has  started  it, "said 
a  well-known  stock  operator  lately,  "we  shall 
undoubtedly  have  a  regular  rush  of  firms 
consolidating  their  business  on  a  stock  com- 
pany basis.  The  boom  began  in  England 
with  the  Guinness  brewer^'^  precisely  as  the 
.H.  B.  Claflin  Company  started  it  here.  A 
craze  set  in,  and  now  the  stockholders  are 
appealing  to  the  courts  and  climbing  out  of 
the  small  commercial  companies  with  as 
much  fervor  as  they  got  in.  The  success  of 
nearly  all  of  these  big  di-y  goods  houses, 
breweries  and  manufactories  can  be  traced 
to  one  man's  brains.  If  the  stockholders 
leave  the  right  man  in  control  they  are  all 
right,  but  in  nine  cases  out  of  ten  the 
schemers  and  revolutionists  get  hold  of  the 
majority  of  the  stock,  and  the  brainy  man 
of  the  concern  is  driven  out.  Then  the  step 
of  tUe  lawyer  is  hecvrd  gomingup  the  stairs." 


THE  DEVELOPMENT  OF  THE  CALIPER. 

To  definitely  ascei'tain  whtiii  the  first 
piece  of  mechanical  work  r  equiring  accur  ate 
gauging  or  measur-ement  was  executed,  is 
as  difficult  as  would  b<!  the  task  of  settling 
the  date  of  the  deposit  of  the  metals  and 
their  ores  among  tin;  rocks.  It  i.s  certain 
that  the  working  of  metals  is  a  very  ancient 
art.  Some  of  the  ancient  work  pr'oves  the 
early  existence  of  tools  which  were  at  least 
as  effective  if  not  equal  in  all  respects  to 
such  as  the  moder-n  mechanic  requires. 

Tubal  Cain  is  the  fir-st  name  mentioned  in 
connection  with  this  subject.  He  is  reputed 
as  a  skillful  workman,  and  while  he  may 
have  made  many  measurements  b^'  touch 
and  sight,  he  must  have  had  certain  tools 
to  aid  him  in  securing  accurate  r-esults. 

Without  doubt,  the  first  tool  that  sug- 
gested itself  to  the  mind  of  this  early  work- 
er for  the  measur-ement  of  diameters  or 
thicknesses,  was  a  gauge  something  like 
that  shown  in  Fig. 
1,  which  is  simply  a 
notched  plate  of  iron, 
the  width  of  the 
notch  being  the 
measurement  of  the 
diameter  or  thickness 
r-e(iuired,  and  by  re- 
peated applications  of 
this  gauge  to  the 
work  as  it  neared  completion,  accurate 
results  were  secured ;  but  this  tool  was 
what  would  now  be  called  a  special  tool  or 
gauge  designed  for  measuring  fixed  diame- 
ters. It  lacked  the  adjustable  feature 
which  was  necessary  to  adapt  it  to  work 
of  different  sizes.  Of  course,  the  tool  could 
have  been  heated  and 
altered,  but  this  would 
have  occasioned  con- 
siderable labor,  as  well 
as  the  loss  of  the 
original  gauge.  It  is 
therefor'e  probable  that 
for  an  adjustable 
gauge  or  caliper, 
something  like  that 
shown  in  Fig.  2  was 
employed.  This  tool 
consisted  of  a  curved  bar  of  metal  with  the 
ends  approaching  each  other,  and  the  ad- 
justments were  effected  by  bending  the  bar. 

An  obvious  and  earl3'  improvement  upon 
this  caliper  is  shown  in  Fig.  3.  The  difficul- 
ty of  bending  a  bar  whenever  an  adjustment 
was  r^equired  suggested  the  use  of  a  friction- 
al joint  at  the  center 
of  the  bar,  which  would 
permit  of  swinging 
the  arm  of  the  caliper 
o  adapt  it  to  the 
irieasui'ement  of  dif- 
fer-ent  diameters: 
From  this  crude 
mechanical  device 
have  been  developed 
all  the  modern  im- 
proved forms  of  cal- 
iper. 

The  climax  of  perfection  in  this  line  is  seen 
in  the  Stevens  caliper,  represented  in  Fig.  4. 
In  this  caliper  the 
jaws  are  connected  to- 
gether by  a  fine  joint, 
and  a  C  shaped  spring 
is  applied,  which  tends 
to  sepai-ate  ihe  free 
ends  of  the  jaws.  The 
adjustment  is  instant- 
ly effected  by  a  simple 
and  dutiable  slip  nut, 
which,  together-  with 
the  joint  and  spi-iiig, 
forms  an  ideal  arrange- 
ment appreciated  by 
every  mechanic. 

An  official  inquir-y  into  the  causes  of  the 
accident  to  the  '  City  of  Pan's,'  has  been 
ordered.  These  examinations  are  very 
searching  indeed,  but  it  is  not  likely  that 
anything  new  w-ill  be  discovered, 


Fig.  3. 


ELECTRICITY  FROM  COAL. 

Ik  we  iria>-  believe  wlmL  we  hear,  this 
much  desired  end  Jjas  been  attained,  and  the 
invention  is  a  pr-actical  success.  So  much 
.so,  at  least,  as  to  command  the  attention  of 
such  men  as  Francis  A.  Pr  att,  of  the  Pr-att 
(fk  Whitney  Company,  of  Hartford,  Conn. 
Mr.  Pratt  is  one  of  the  most  downright 
practical  men  in  the  countr-y,  and  well  able 
to  judge  of  the  utility  of  the  scheme. 

The  capital  stock  is  $1 ,000,000,  and  none 
of  it  is  for  sale.  Fi-ancis  A.  Pratt  is  the 
president;  R.  N.  Pratt,  of  the  Pratt  <t  Cady 
Company, is  vice-pr-esident;  arrd  Ernest  Cady, 
of  the  same  company,  is  the  treasui-er.  E. 
Henr-y  Hyde,  of  Hyde  &  Joslyn,  is  a  stock- 
holder, one  of  the  directors,  and  legal  ad- 
vi.ser  of  the  new  company-,  All  the  patents 
asked  for  by  the  inventor,  Mr.  H.  B.  Cox, 
have  been  allowed,  and  they  will  be  issued 
in  a  few  days.  Both  foreign  and  domestic 
patents  have  been  applitjd  for. 

The  apparatus  used  for  converting  heat 
into  electricity  is  so  simple  that  the  com- 
pany does  not  dignify  it  by  the  name  of  ma- 
chine. By  Mr.  Cox's  method,  heat  is  changed 
to  electr-icity  as  simply  as  water  is  changed 
to  steam.  His  furnace  is  all  that  may  be 
seen.  From  glowing  coals  comes  the  subtle 
current,  without  the  aid  of  boiler,  engine  or 
dynamo. 

Before  the  company  was  formed,  Mr.  Cox 
had  a  furnace  at  home  by  which  he  r-an 
many  electric  lights.  Experiments  and 
private  exhibitions  have  been  conducted  on 
a  smaller  scale,  and  in  'a  shoi-t  time  the 
company  intends  to  show  that  with  the 
power  thus  obtained  anything  that  steam  or 
electricity  now  does  may  be  done.  Sevei-al 
members  of  the  company  saw  what  could  be 
done  with  the  furnace  of  Mr.  Cox  before  any 
attempt  was  made  to  remove  it.  The  one 
now  being  built  will  be  an  improvement  on 
the  old  one,  and  the  results  fr-om  it  are  ex- 
pected to  be  correspondingly  better.  They 
will  be  ready  for  public  exhibitions  in  a  few 
weeks. 


Many  experiments  have  been  made  with 
electricity  for  lighthouse  pur-poses,  but  they 
have  not  been  entir-el}'  satisfactory.  Several 
years  ago  the  Government  erected  a  skele- 
ton iron  tower  at  Hell  Gate — the  tallest 
lighthouse  on  the  coast.  The  height  was 
2bb  feet.  Nine  electric  lights,  each  of  (;,000 
candle  power,  were  placed  at  the  top.  As  a 
show  the  tall  tower  was  magnificent.  The 
ironwork  could  not  be  seen,  and  the  lights 
seemed  to  be  suspended  in  the  heavens. 
But  instead  of  showing  up  the  intricate  and 
dangerous  channels,  this  gi-and  illumination 
blinded  the  pilots.  The  latter  could  see 
nothing  beyond  a  restricted  circle.  On  the 
petition  of  tho.se  who  had  originally  asked 
for  this  lighthouse  it  was  abolished.  The 
tower  was  sold  for  old  ii-on,  and  was  thr  own 
down  by  dynamite.  The  electric  lights  on 
the  Statue  of  Liber  ty  on  Bedloe's  Island  in 
New  Yor  k  harbor  can  be  seen  twenty-five 
miles  out  at  sea.  But  they  are  no  part  of 
the  lighthouse  system. 


An  English  engineer  has  patented  the 
beam  engine  revei-sed  as  an  aiiaptation  of 
four  cA'linder  expansion  engines,  n)is-callrd 
quadruple  expansion.  The  beam  engine — 
when  the  beam  is  on  top,  or  above  the  cylin- 
der's, is  especially  objected  to  by  Englisfa  en- 
gineers for  reasons  unknown.  When  the 
*  Chicago,'  U.  S.  N.,  was  constructed,  her 
beam  engines  were  particularly  derided,  and 
the  editor  of  an  English  contempor-ary — the 
London  Engineer,  no  less — hoped  she 
would  not  be  allowed  to  go  to  sea  with  her 
beam  engines  and  br  ick  furnaces.  The  'Chi- 
cago '  has  been  on  sea  sever-al  months  now  iri 
continuous  service.  She  is  still  on  top  of 
the  water  and  is  doing  good  work.  So  our 
contemporary's  apprehensions  were  un- 
necessai-y.  The  old  side  lever  engine  was 
nothing  but  a  beam  engine  reversed,  and 
why  it  is  more  objectionable  with  the  beam 
on  top, where  it  is  out  of  the  wav,is  not  clear 
to  American  engineers. 
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CURIOUS  RESULTS   OF  EXPERIMENTAL 
TESTS. 

In  the  la.st  issue  we  publi.shed  an  article 
from  the  London  Engineer  which  referred 
to  some  experiments  with  hig-h  expansion 
engines  made  by  able  English  engineers  re- 
cently. These  experiments  .showed  such  ex- 
traordinary results  that  they  are,  as  one 
might  say,  worthless,  for  they  upset  all  pre- 
conceived and  accepted  theories  in  regard  to 
the  economy  of  high  expan.sion  engines.  For 
one  thing,  the  cylinder  condensation  was 
simply'  preposterous  in  amount.  Professor 
Kennedy  says  that  in  the  h.p.  cylinder  of 
the  'Tartar'  there  was  54.8  of  the  feed 
water  in  the  form  of  condensation;  in  the 
intermediate,  50.8;  and  in  the  low-pressure, 
near  the  end  of  expansion,  ?>'.).'■)  per  cent, 
condensation.  This  being  simply  impo.ssible 
to  receive  b}'  the  profession,  some  of  them 
attempt  to  account  for  it  by  the  statement 
that  the  boilers  must  have  thrown  water, 
primed  in  other  words.  To  oifset  this  the 
owners  of  the  boat  say  that  such  a  thing 
was  impo.ssible  from  the  fact  that  the  boilers 
were  much  too  large  for  their  work,  and 
were  never  driven  in  the  least.  The  coal 
per  square  foot  of  grate  surface  was  only 
11.73  lbs.  per  hour,  which  may  be  said  to  be 
slow  combustion.  There  are  other  data 
obtained  upon  these  experiments  which  are 
equally  contradicting  and  unreliable,  and  it 
is  evident  that  either  one  of  two  things 
must  be  done:  try  the  experiments  over 
again  with  another  .staff  of  observers  on  the 
same  engines,  or  throw  away  what  we  sup- 
posed we  had  learned  from  observation  and 
experience  about  high  expansion  engines 
and  begin  all  over  upon  a  new  basis. 

The  whole  matter  is  ver^^  curious  in  its 
several  aspects.  The  observers  wei'e  men  of 
prominence  and  ability.  There  were  several 
of  them,  and  the  experiments  were  continued 
for  many  hours.  It  is  of  course  easy  to 
impugn  the  reliability  of  the  experiments, 
but  this  does  not  help  the  case  much,  from 
our  point  of  view;  it  remains  to  be  shown 
how  several  men  could  on  this  special  oc- 
casion all  go  wrong,  individually  and  con- 
jointly, without  pr-evious  collusion,  which  is 
an  absurd  position  to  take.  We  incline  to 
the  belief  that  the  experiments  will  be  re- 
tried. 


"DON'T  READ  NO  ENGINEERING 
WORKS! " 

An  esteemed  correspondent  writes  that  he 
recently  attended  a  trial  of  an  engine  built 
by  a  3'oung'  man  who  had  invented  it,  and 
in  the  coui-se  of  the  trial  he  inquired  if  the 
engine  had  ever  been  indicated,  and  what  its 
efllciency  was.  To  this  the  answer  returned 
was:  no  ;  the  young  m;in  did  not  care  about 
indicators,  but  based  his  faith  that  all  was 
well  inside  the  engine  b^'  the  testimony  of 
his  ears;  the  sound  of  the  exhaust  told  him 
all  he  needed  to  know.  He  even  went  so  far 
as  to  say  that  he  never  consulted  technical 
works  or  papers,  and  that  he  knew  about 
all  that  anyone  weeded  to  know  about  the 
steam  engine. 

Upon  a  text  like  this  what  a  sermon  could 
be  preached  I  But  is  it  worth  preaching? 
The  persons  who  need  awakening  are 
not  present  and  cannot  hear  the  preacher: 
even  more,  they  would  not  listen  to  him  if 
the}^  were.  It  is  an  unquestionable  fact  that 
there  are  a  very  large  class  of  persons  con- 
nected wnth  steam,  in  one  \xny  or  another, 
who  know  but  the  merest  rudiments  of  their 
calling,  and  never  wish  to  know  more.  So 
long  as  tlie  engine  runs,  after  a  fasliion,  and 
does  not  make  too  much  noise,  the  question 
of  econom3'  or  efliciency  does  not  concei-n 
them.  Principles  are  ignored  as  being 
"  book  learning  "  which  has  nothing  to  do 
with  running  an  engine.  It  is  time  lost  re- 
inonsti'ating,  or  endeavoring  to  arouse  such 
persons  to  the  fact  that  they  are  not  engi- 
neers in  any  sense  of  the  word,  but  mei'e 
drivers  of  engines  who  utterly  fail  to  grasp 
the  lirst  principles  of  their  calling,  which  is 
to  "  read,  mark,  and  inwardly  digest,"  and 
to  investigate  continually'.    Men  who  never 


i^ead  what  has  been  done  are  always  invent- 
ing useless  engines,  upon  which  they  spend 
what  little  money  they  may  have,  or  they 
chase  other  cliimeras  in  mechanics  with  the 
same  result.  How  can  they  be  turned  from 
their  folly,  asks  someone.  They  cannot.  A 
love  for  learning  and  for  patient  searching 
into  cause  and  effect  is  born  in  men  ;  it  can- 
not be  inculcated.  Here  and  there  one  may 
be  wrought  upon  to  study  the  principles,  but 
the  larger  majority  are  content  to  grope 
along  in  darkness.  It  is  a  fact  that  the  vet- 
erans and  men  in  high  places  in  the  profes- 
sion are  all  students.  They-  learn  from 
others'  experience,  and  with  their  own  obser- 
vation, are  able  to  hold  the  places  they  fill 
with  honor  and  profit. 


NOT    A    PUBLIC  SPECTACLE. 

The  danger  of  handling  high  explosives  in 
the  presence  of  tlie  public  is  shown  by  a  re- 
cent occurrence.  An  inventor  of  a  method 
for  filing  dynamite  from  guns  with  powder 
charges  burst  the  gun  on  the  first  round  and 
scattered  the  heavy^  fragments  in  all  direc- 
tions. For  reasons  it  is  hard  to  understand, 
the  general  public  had  assembled  in  large 
numbers  to  witness  the  experiment.  All 
that  could  be  seen,  even  if  the  trial  had 
proven  successful,  w-as  the  explosion  of  a 
dynamite  cartridge  against  a  cliff,  with  the 
attendant  spectacle  of  a  mass  of  stone 
tumbling  dow^n.  On  the  other  hand,  there 
was  the  possibility  of  a  terrible  accident  by 
premature  explosion  of  the  cartridge  in  the 
gun,  or  by  failure  of  the  experiment.  This 
latter  feature  duly  occurred,  and  so  little 
account  was  taken  of  it,  or  the  probability 
was  deemed  so  remote,  that  no  shelter  in  the 
shape  of  a  bomb-proof  was  provided,  but  the 
spectators  were  left  to  look  out  for  them- 
selves. With  the  fatuity  of  the  average 
non-professional  spectator,  they  deemed 
trees  suitable  for  protection  against  masses 
of  iron  propelled  by  dynamite  only  a  few- 
yards  away,  and  it  is  only  through  the  fact 
that  none  of  the  fragments  struck  trees  that 
the  spectators  did  not  learn  their  error. 
Those  who  were  watching  the  gun  saw  it 
disappear,  and  the  next  moment  large  and 
small  bodies  of  metal  were  flying  through 
the  air.  One  piece,  weighing  1,000  pounds 
or  more,  was  hurled  to  the  top  of  the  hill 
and  fell  in  the  midst  of  a  crowd  of  men,  just 
grazing  the  arm  of  one  of  them.  Another, 
somewhat  smaller,  scraped  the  top  of  a 
stump  behind  which  three  men  wezx'  lying. 
One  man  was  struck  on  the  foot  by  a  piece 
of  the  shell,  and  another  suffered  a  slight 
womul  on  his  cheek.  The  breech  of  the  gun 
was  broken  in  two  and  carried  200  feet  to 
the  rear.  A  portion  of  the  barrel  was  found 
about  the  same  distance  in  front.  The  gun 
carriage  was  reduced  to  splinters,  and  the 
huge  timbers  that  had  supported  the  gun 
were  broken  squaiely  off.  Our  comments 
are  not  upon  the  failure  of  the  experiment, 
but  upon  the  danger  of  permitting  a  crowd 
of  non-professional  persons  to  witness  them 
without  adequate  provision.  It  is  a  question 
whether,  in  the  event.of  mortal  injuries  to 
anyone,  those  who  conducted  the  experiment 
could  not  have  been  held  liable  for  damages. 


SURFACE  CONDENSERS. 

Many  steam-usei's  in  cities  and  eJsewhere 
are  paying  large  sums  yearly  for  water  for 
steam  purposes,  which  water  they  proceed 
to  throw  away  so  soon  as  it  has  passed 
through  the  'engine  and  boiler  once.  This 
is  a  very  great  waste,  winch  should  be  and 
can  be  easily  stopped  by  the  use  of  surface 
condensers.  These  not  only  save  water,  but 
add  materially  to  the  power  of  the  engine, 
by  the  vacuum  obtained.  It  is  a  very  good 
every-day-  engine  which  produces  a  hoi-se- 
power  for  30  pounds  of  water  per  hour.  On 
that  basis  only  an  engine  of  100  h.p.  would 
require  3,000  pounds  of  water  per  hour  or 
30,000  pounds  per  day  of  10  hours:  this  is  in 
round  numbers  3,500  gallons  without  con- 
sidering waste,  the  most  of  which  could  be 
saved  by  the  use  of  a  surface  condenser. 
This  la.st  requires  of  course  I'efrigerating, 
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or  cooling-  water  circulated  througli  it  to 
condense  the  steam,  but  tliis  watcu-  can  be 
circulated  tlii'ough  the  condensei-  over-  and 
over  again,  being-  cooled  meanvvliile  by  ox- 
posing  it  in  tanks  on  the  roof  or  I'lsewhere 
contiguous.  In  cold  storage  plants,  oi-  in 
brewei'ies,  where  artificial  refrigeration  is 
employed,  it  would  no  doubt  be  possible  to 
use  the  cold  air  rapidly  circulated  thr-ough 
the  condenser  tubes  instead  of  water. 

This  article  is  not  intended  to  provide 
plans  foi' the  introduction  of  surface  condens- 
ers, but  only  to  suggest  theii'  employment  in 
stationary  plants  of  iar-ge  si/e.  Tliey  will 
prove  economical  auxiliar-ies  wher-e  properly 
used. 


TIME  IT  WAS  STOPPED. 

It  is  just  a  little  tii-esome  to  read  re[)orts 
of  accidents  to  steamers  with  tlie  regulation 
sentence  at  the  end,  saying- that  the  passen- 
gers signed  a  resolution  eulogizing-  tlie  cap- 
tain's conduct.  Inasmuch  as  the  passen- 
gers are  not  capable  of  judging-,  in  any 
case,  as  to  whether  the  captain's  conduct 
was  what  it  should  have  been,  it  seems  an 
undig-nified  thing  for  a  captain  to  ask,  or  to 
receive  from  them,  an  endorsement  of  his 
course.  It  is  wholly  ridiculous  to  do  so  in 
many  cases.  Recently  the  'Gascoiyne,'  a 
French  steamer,  got  out  of  her  course  in  a 
fog-  and  ran  on  a  rock,  knocking  a  hole  in 
her  side.  She  got  out  of  the  trouble  all 
right,  and  it  is  gravely  added  to  the  report 
that  the  passengers  sign(!d  the  usual  vote  of 
thanks.  In  this  case  the  captain  did  not 
know  where  he  was  by  reason  of  a  fog-,  and 
only  found  out  when  it  hfted  for  a  moment  and 
showed  him  danger  ahead.  What  had  the 
passengers  to  thank  the  captain  for?  Be- 
ing out  of  his  course,  liftuig  of  the  fog,  or 
for  not  going  plumb  to  the  bottom?  During 
the  recent  disaster  to  the 'City  of  Paris,' 
when  the  vessel  was  in  the  greatest  peril 
from  an  accident  pure  and  simple,  the  en- 
gineers were  in  great  danger.  There  is  no 
doubt  of  this  from  any  aspect,and  a  testimo- 
nial to  them  from  the  passengers  would  have 
had  some  pertinence, and  have  been  a  grace- 
ful thing,  but  no  one  has  heard  of  any  such 
testimonial,  much  less  seen  one.  The  chief 
engineer  did  not  urge  some  one  to  go  around 
among  the  passengers  asking  them  to  cer- 
tify that  he  knew  his  business,  and  did  not 
break  the  engine  on  purpose,  but  it  looks 
very  much  as  if  captains  did  this  very  thing. 
They  should  be  above  it.  They  should  dis- 
countenance it.  When  an  able  seaman  has 
to  get  a  certificate  from  a  landsman  to  the 
effect  that  he  did  his  duty,  he  is  a  queer 
sort  of  a  sailor  man. 

•  ♦  ♦  

REFORMING  ABUSES. 

It  would  seem  to  be  the  easiest  thing  m 
the  world  to  remedy  an  abuse  or  infraction 
of  tlie  laws  of  the  land,  but  those  who  un- 
dertake to  do  so,  or  call  attention  to  abuses, 
find  that  they  have  in  too  many  cases  a  big 
job  on  hand,  which  calls  not  only  for  their 
time  but  for  their  money  as  well.  Even  if 
success  is  attained  and  the  abuses  are  check- 
ed, the  reformer  receives  no  thanks  for  it 
from  the  public,  but  he  does  receive  a  great 
deal  of  abuse  from  persons  whose  unlawful 
schemes  have  been  broken  up.  It  is  slow 
work  to  institute  any  reform.  The  machinery' 
of  the  law  is  cumbrous.  Officers  of  it  are 
citizens  of  the  community  like  all  others,  and 
they  do  not  care  to  incur  obloquj^  where  by 
simpl}'  ignoring  what  is  plain  to  be  seen 
the}'  can  avoid  prosecuting  oifenders;  there- 
fore it  is  that  so  many  abuses  go  unchecked, 
and  offenders  go  scot  free. 

The  excursion  season  is  now  open,  and,  as 
usual,  the  boats  will  be  ci-owded.  The  law 
provides  penalties  for  carrying  more  pas- 
sengers than  a  vessel  is  licensed  for,  but  not 
pne  in  a  dozen  infractions  are  ever  punished. 
They  are  not  even  prosecuted,  save,  possibly, 
when  some  unpopular  line  has  incurred  the 
enmity  of  some  olficial.  In  cases  like  these 
it  is  important  to  i-emember  that  one-half 
the  fine  goes  to  the  informer. 


LATEST  LEGAL  DECISIONS  ON  TRADE. 

Rei'()1;i'K1)  voii  TiiK  Kn(;i.ni:ki{. 

[VVn  shall  until  furtlior  iKUici;  piiljlisli  the  latetst 
(lecisioiiH  in  courts  of  last  resort  upon  topics  of  gen- 
eral intei-t'st  to  our  readers.  From  these  decisions 
they  will  he  able  to  judge  in  a  measure  of  their  own 
cliances  in  similar  cases.  | 

Cusloiii  in  Delii  cnj  of  Goods. — Whei-e  it 
is  a  custom  accjuie-sced  in  by  the  consignee 
of  goods,  for  a  common  carrier  to  deiiver- 
goods  to  an  independent  warehouseman 
without  notice  of  such  delivery  to  the  ownei  s, 
who  relied  upon  tlie  waiehousemen  for  no- 
tice of  t  heir  receipt,  the  cari-i(!rs  cannot  be 
held  lial)le  for  the  safety  of  g-oods  after  de- 
livet-y  to  tlu;  warehouse,  and  no  liability  at- 
taches to  it  for  their  sub.seqiient  destruction 
by  lii-e,  although  the  owners  had  received 
no  actual  notice  of  the  delivery  of  tlu;  goods. 
—  Blade  V.  Ashley,  Supreme  Court  of 
Midi  if/an,  44  N.  W.  Rep. 

Repairs  as  Evidence  of  Nejjlujence. — In 
an  action  against  an  owner  of  a  mill  for  in- 
juries sustained  from  machiner-y  alleged  to 
have  been  defective,  evidence  that  after  the 
accident  the  defect  alleged  was  repaired  is 
inadmissible  for  any  pur[)ose,  either  to  show 
that  it  was  negligent  for  the  owner  to  allow 
it  to  be  in  that  condition,  or  to  t-ebut  the  tes- 
timony of  defendant;  that  the  repairs  were 
made  before  the  accident. — Lang  v.  Sanger, 
Supreme  Court  of  Wisconsin,  44  N.  W. 
Rep.  1094. 

Liability  of  Master  in  Employment  of 
Servants. — A.  master  must  use  due  care  in 
the  employment  of  servants,  but  he  cannot 
be  held  liable  for  damages  resulting  from 
the  mere  incompetency  of  a  servant,  of 
which  he  had  no  notice. — Thomas  v.  Her- 
rail,  Siqjreme  Court  of  Georgia,  23  Pac. 
Rep.  497. 

Patentability  of  Invention. — A  patent 
for  an  improvement  in  lathes  for  turning 
irregular  forms,  which  does  not  specify  the 
materials  to  be  turned,  and  is  substantially 
the  same  as  a  combination  previously  used 
for  turning  articles  in  wood,  although  the 
lathe  in  question  was  intended  to  be  used  in 
turning  metals,  is  void  for  want  of  novelty, 
the  mere  application  of  the  combination  to 
other  materials  not  being  patentable. — 
Hoive  Machine  Co.  v.  National  Needle 
Co.,  Supreme  Court  of  tlie  United  States, 
10  Sup.  Ct.  Rep.  570. 

Recovery  of  Freight  Overcharge. — 
Where  a  shipper  delivers  goods  to  a  com- 
mon carrier  to  be  transported  over  its  own 
and  connecting  lines,  and  a  contract  is  made 
between  them  for  a  certain  sum  for  the  en- 
tire transportation,  and  the  line  which  de- 
livers the  g-oods  at  their  destination  refuses 
to  release  them  except  upon  payment  of  ad- 
ditional freight  charges,  the  remedy  of  the 
shipper  is  against  the  company  which  issued 
the  bill  of  lading,  and  not  against  the  com- 
pany which  makes  theoveixharge  in  the  ab- 
sence of  au}^  special  agreement  with  the 
latter  company  to  the  contr-ary  effect. — 
Mount  Pleasant  Manufacturing  Company 
V.  Cape  Fear  &  Y.  V.  Ry.  Co.  Supreme 
Court  of  North  Carolina. 

Delivery  of  Goods  to  Carrier. — Where 
goods  are  delivered  by  the  seller  to  the 
carrier  add I'essed  to  the  buyer,  without  any 
limitation  as  to  the  time  or  place  regarding 
delivery,  the  title  of  the  goods  passes  from 
the  seller  to  the  buyer  immediately  upon  de- 
livery- to  the  carrier,  and  the  carrier  cannot, 
by  an  agreement  in  the  bill  of  lading,  hold 
the  goods  for  payment  of  freight  charges 
due  from  the  seller  on  other  goods  involved 
in  prior  transactions,  though  the  one  to 
whom  such  goods  have  been  consigned  re- 
fused in  the  lirst  instance  to  accept  the 
goods,  he  may  thereafter  retract  such  re- 
fusal, and  after  demand  for  them,  maintain 
an  action  for  refusal  to  deliver  tliem.— 
Bacharach  v.  Chester  Freight  Line,  Su- 
preme Court  of  Pennsylvania. 

Contributory  Negligence  of  Injured  Ser- 
vant.— Where  a  servant  is  injured  by  ma- 
chinery which  is  not  of  itself  da  ngerous  when 
used  with  ordinary  care,  and  where  theem- 
ploj-er  had  given  him  all  the  necessary  in- 
struction, the  employer  cannot  be  held'  lia- 


ble.— Zurn  v.  Tetloir,  Suj^reme  Court  of 
Pennsylvania,  19  At.  Rep.':A^\. 

Larceny  by  Broker.— Whom  a  broker 
falsely  represents  to  one  to  whom  goods 
have  l)een  shipped  that  he  lias  a  puicha.ser 
for  them,  and  on  the  strength  of  tliat  repre- 
sentation secures  from  the  owner  an  order 
for  the  goods  on  the  carrier,  and  tliereupon 
stored  the  goods  in  his  own  name,  lie  is 
guilty  of  larceny,  and  can  pass  the  title  in 
the  goods  to  no  one  hut  the  per-son  wlio  he 
rejxesented  as  the  |)ui-chaser  to  the  owner. 
— Soltau  v.  Gerdau,  Court  of  Aj>pealfi  of 
Neiv  York. 

Measure  of  Damages  for  Mi.H-delivery  of 
Goods. — When  goods  oi-dcred  by  telcg-r-aph 
are  sent  to  the  wiong  place,  in  cons<-<|uence 
of  an  error  of  the  company  in  repealing- t  he 
dis|)atch  at  an  intermediate  point,  and  send- 
ing it  forward,  the  measure  of  damages  is 
the  difference  in  value  of  the  goods  at  the 
place  that  they  should  have  been  sent,  and 
their  value  at  the  place  to  which  they  were 
actually  .sent.— W^es^ern  Union  Telegraph 
Company  v.  Reid,  Supreme  Court  of 
Georgia,  10  S.  Rep.  919. 

Sale  by  Sample  by  Agent. — Where  an 
agent  has  authority  only  to  exhibit  samples 
and  take  orders,  to  be  submitted  to  his  prin- 
cipal for  his  acceptance  or  rejection,  the  sale 
of  goods  does  not  take  place  until  the  seller 
accepts  the  order,  and  delivers  the  goods  to 
the  carrier  for  the  buyer.— C'/ay/m  v.  Meyer, 
Supreme  Court  of  Louisiana,'!:  South.  Rep. 
139. 

Rij)arian  Rights. — Where  one  has  a 
whaif  right  along  the  shore  of  navigable 
waters,  and  upon  the  conveyance  of  flats  or 
low  lands  under  high  water,  the  wliai  f  right 
will  be  confined  to  the  area  contained  within 
the  extension  of  the  lateral  boundaries,  even 
though  these  boundaries  form  an  acute  angle 
with  the  shore  line.  The  proprietor  of  land 
on  navigable  water  has  an  exclusive  right  to 
the  soil  between  high  and  low  water  mark. 
That  I'ight  may  be  sold  and  conveyed  by 
miles  and  bounds.  Such  property  is"  in  fact 
real  estate,  and  to  fill  up  the  space  is  to  com- 
mit trespass,  and  when  it  has  been  filled  up 
the  party  has  to  all  intents  and  purpo.ses 
been  dispossessed,  and  an  action  of  ejectment 
may  be  maintained. — Ladies'  Seaman's 
Friends'  Society  v.  Halstead,  Suin-eme 
Court  of  Errors  of  Connecticut,  19  At.  Rep 
658. 


IT  SAVED  THE  SHIP. 

Certainly  no  new  invention  ever  had  a 
more  fortunate  introduction  to  the  public 
than  Allison's  motorgraph,  so-called,  which 
is  a  contrivance  which  enables  an  officer  on 
the  bridge  to  reverse  the  engines,  in  fact 
control  them  instantly  in  an  emergency. 
Allison's  motorgraph,  which  is  part  of  the 
bridge  equipment,  gives  the  officer  in  charge 
complete  and  instantaneous  control  of  the 
ship.  Besides  indicating  the  number  of 
revolutions  of  the  screws  and  the  direction 
in  which  they  are  workings,  the  steam  steer- 
ing gear  and  the  engines  them.selves  are 
placed  within  the  control  of  the  officer  in 
charge.  On  the  first  trip  of  the  '  Norman- 
nia  '  this  device  came  into  service.  The  ship 
was  running  17  knots  when  a  fog  suddenly 
set  in  and  obscured  everything.  Icebergs 
had  been  seen  all  day,  but  a  little  thing  like 
that  did  not  deter  the  captain  from  taking 
all  the  chances.  So  he  kept  on.  Suddenly 
dead  ahead,  a  huge  iceberg  loomed  up,  so 
close  that  the  captain  had  barely  time  to 
reach  the  apparatus,  actuate  it,  and  see  the 
ship  swing  round  almost  on  her  heel  :  so 
close,  in  fact,  that  the  after  gang^vay  was 
smashed  against  the  iceberg  hi  the  swing. 
But  for  this  fact,  which  it  was  impossible  to 
conceal,  no  mention  of  the  danger  would 
have  been  made.  As  a  matter  of  fact,  Alli- 
son's motorgraph  saved  the  'Normannia  ' 
and  her  crew,  for  sti'iking  an  iceberg  while 
running  at  1 7  knots  per  hour  leaves  no  one 
alive  to  tell  how  the  accident  occurred.  If 
the  invention  is  never  applied  to  any  other 
ship,  it  has  done  a  gieat  work  on  the 
'  Normaiinia,' 
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ECONOMY  OF  HIGH  EXPANSION,  ETC. 

It  is  always  claimed  for  the  triple  expan- 
sion engine  that  its  economy  is  due  to  tlie 
reduced  cylinder  condensation,  and  to  noth- 
ing else.  There  is,  indeed,  a  vag-ue,  intan- 
gible proposition  put  forward  that  the  high- 
er pressure  is  conducive  to  economy. 
Experiments  apparently  show,  however, 
that  it  is  to  the  range  of  expansion,  and  not 
to  reduced  condensation,  that  the  econonw 
is  due.  The  absolute  efficiency,  or,  to  quote 
from  a  report,  "The  ratio  of  the  heat  turned 
into  work  of  the  total  heat  received  by  the 
feed-water  "  was  11.25  per  cent,  in  the  'Fusi 
Yama.'  In  the  'Meteor'  it  was  16.1  per 
cent.,  but  in  the  '  Tartar '  it  was  11.5. 

It  is  impossible  to  trace  anything  like  a 
law  through  these  figures.  The  question 
naturally  arises  concerning  this  54.8  per 
cent,  of  water  in  the  'Tartar's'  cylinder,  how 
it  came  subsequently  to  be  reduced  to  39.3 
per  cent.  We  have  repeatedly  shown  that 
an  engine  can  only  deliver  what  it  receives. 
If  it  gets  steam  and  water  in  the  form  of 
priming,  it  will  deliver  to  the  condenser 
steam  and  water.  The  proportions  which 
the  two  quantities  bear  to  each  other  can 
only  be  affected  hy  two  things — the  loss  of 
heat  due  to  the  performance  of  work  and 
radiation,  and  the  re-evaporation  due  to  the 
fall  in  pressure.  But  this  re-evaporation  de- 
pends absolutely  on  the  condensation.  The 
metal  can  do  nothing.  Whatever  steam  the 
engine  condenses,  because  it  is  metal,  it 
must  re-evaporate  during  the  cycle  because 
it  is  metal;  for,  if  it  did  not  re-evaporate  it, 
the  metal  would  go  on  growing  hotter  and 
hotter  until  a  point  was  reached  when  con- 
densation would  cease;  and,  on  the  other 
hand,  it  is  impossible  that  it  could  re-evap- 
orate more  than  it  condensed,  because  there 
would  be  no  water  after  a  little  time  to  re- 
evaporate.  This  whole  question  of  cylinder 
condensation  wants  thrashing  out.  It  has, 
so  far,  set  all  theories  and  explanations  at 
defiance.  Mr.  Willans  recently  gave  par- 
ticulars of  a  very  curious  experience  which 
he  had  had.  The  low-pressure  cylinder  of 
one  of  his  engines,  driving  an  electric  plant, 
was,  as  he  thought,  very  carefully  drained. 
It  was  found,  however,  that  water  Isiy 
round  the  corners,  so  to  speak,  of  the  lid. 
So  a  small  copper  pipe  was  put  into  the  cyl- 
inder, just  one  coil,  and  high-pressure  steam 
turned  into  it.  The  effect  was  an  immediate 
fattening  of  the  diagrams,  and  the  rise  in 
pressure  caused  the  engine  to  run  the  dyn- 
amo which  it  was  driving  much  faster.  The 
gain  was  very  considerable.  It  may  be  ask- 
ed, at  what  cost?  and  the  ansv/ei'  is  easy 
enough — at  no  cost;  for  it  sufficed  to  turn 
steam  into  the  coil  and  dry  the  cylinder, 
which  could  be  done  in  less  than  five  min- 
utes, and  after  that  water  did  not  accumu- 
late until  the  engine  was  stopped  and  start- 
ed again.  It  is  extremely  difficult  to  recon- 
cile this  experiment  with  any  known  law  of 
the  therrao-dynamics  of  steam.  But  by  far 
the  most  curious  thing  is  that  so  small  a 
quantity  of  water — there  was  no  room,  real- 
ly, for  more  than  a  few  spoonsful— should 
have  detracted  so  largely  from  the  horse- 
power. The  total  average  pressure  was  re- 
duced several  pounds  in  the  low-pressure 
cylinder  by  the  water.  What  became  of 
the  energy  thus  represented  ?  How  was  it 
possible  for  the  tiny  quantity  of  hot  water  to 
get  rid  of  the  steam?  The  quantity  of  water 
did  not  increase.  Mr.  Willans  stated  that 
the  steam  seemed  to  be  driven  into  the 
water.  Putting  this  in  other  words,  he  im- 
plied that  the  water  soaked  up  the  steam 
just  as  a  sponge  absorbs  water.  This  was 
possibly'  an  unconscious  revival  of  the  theo- 
ry held  pertinaciously  b^^  the  late  Mr.  Wye 
Williams,  and  very  fully  set  forth  by  him  in 
a  book  which  he  published  in  18(50.  His 
theorj^  was  t;hat  water  did  not  condense 
steam,  but  that  it  absorbed  it.  Speaking  of 
condensation,  he  says  ;  "  When  vapor  is 


thrown  into  what  may  be  correctly  termed 
an  atmosphere  of  water,  each  atom  is  at 
once  compressed  or  reduced  in  influence  and 
prevented  exercising  its  full  expansive  power 
by  the  combined  densities  of  the  two  media 
— the  water  and  the  air.    No  diminution, 
however,  of  the  temperature  of  the  vapor 
atoms  follows.    They  merely  remain  with 
their  compressed  volumes  in  the  water  until 
they  escape  into  the  atmosphere,  or,  hy  con- 
tact with  some  cold  substance,  lose  their 
heat,  and  are  then  botia  fide  reconverted  in- 
to the  liquid  form.    Water  then,  or,  indeed, 
any  liquid,  cannot  be  considered  as  a  sub- 
stance to  which  heat  can  be  imparted.    In  a 
word,  heat  cannot  be  received  and  retained 
by  liquid  particles,  each  of  which  is  suscep- 
tible of  an  instantaneous  change  in  its  own 
statical  condition  by  the  accession  of  heat." 
The  work  in  question  is  very  curious  and  in- 
teresting, and,  although  at  the  time  it  was 
written  it  was  regarded  as  an  empt}'  specu- 
lation, much  has  recently  come  to  the  sur- 
face in  various  investigations  which  show 
that  if  Mr.  Williams  had  not  hit  the  truth, 
he  had  succeeded  in  elaborating  a  theorj' 
which  may  indicate  the  path  to  it.    It  is,  at 
all  events,  very  difficult,  if  not  impossible,  to 
explain  the  phenomena  noticed  by  Mr.  Wil- 
lans on  the  assumption  that  the  cold  water 
condensed  the  steam.    The  peculiar  action 
which  takes  place  when  enough  water — 
somewhere  about  fifty  per  cent. — is  present, 
and  steam  is  being  compressed,  bears  on  this 
subject,  and  that  strongly. 

It  is  possible  that  the  phenomena  of  evap- 
oration are  still  worse  understood  than  the 
phenomena  of  cylinder  condensation.  There 
is  not  a  formula  in  existence  for  determining 
the  rate  at  which  heat  is  transmitted  through 
a  boiler-plate  that  is  worth  the  paper  on 
which  it  is  printed.  If  it  so  happens  that 
the  result  of  an  experiment  corresponds  with 
a  formula,  that  is  pure  chance.  Thus  it  has 
been  held  that  the  thickness  of  a  plate  has  a 
most  powerful  influence  over  the  rate  at 
which  heat  is  passed  through  it,  and  the 
Board  of  Trade  authorities  will  not  permit  a 
flue  to  be  used  more  than  |  in.  thick,  for  fear 
it  should  become  red  hot  and  collapse  ;  but 
flues  1  in.  thick  have  been  worked  in  marine 
boilers  in  the  North  with  150  lbs.  pressure, 
and  have  given  no  trouble  whatever,  and  are 
now,  after  two  years'  hard  work,  as  good  as 
the  first  day.  It  is  necessary  that  the  metal 
be  homogeneous,  as  steel  is ;  laminated  iron 
will  blister.  But  it  will  blister  in  a  thin  flue 
also.  The  surface  action  is  the  true  factor 
in  the  transmission  of  heat,  not  the  thick- 
ness of  the  plate.  Again,  anyone  who  would 
a  couple  of  j'ears  ago  venture  to  assert  that 
fuel  could  be  saved  by  taking  steam  out  of  a 
boiler  to  heat  the  feed-water  directly  would 
have  been  regarded  as  a  fool.  We  have 
taken  some  pains  to  investigate  this  ques- 
tion. We  know  that  in  the  P.  and  O.  ser- 
vice Weir's  heater  is  held  to  save  about  4 
per  cent,  in  fuel,  the  steam  being  drawn  from 
the  intermediate  receiver.  It  is,  in  other 
words,  4  per  cent,  more  economical  to  use 
this  steam  to  heat  the  feed-water  than  it  is 
to  send  it  into  the  low-pressure  c.ylinder. 
Recently  Mr.  John  Kirkaldy  has  introduced 
a  feed  heater,  working  with  steam  drawn  di- 
rect from  the  boiler. 

To  what  is  this  result  to  be  attributed  ? 
We  have  heard  it  said  that  it  is  all  due  to 
hot  feed-water  taking  up  heat  in  the  boiler 
better  than  cold  feed-water ;  that  the  circu- 
lation is  better ;  that  air  is  kept  out  of  the 
boiler ;  that  air  is  supplied  to  the  boiler,  and 
so  on.  But  statements  of  this  vague  nature 
have  no  scientific  value  whatever.  Theoreti- 
call3%  there  should  be  no  saving  of  any  kind. 
There  is  no  thermo-dj-namic  reason  why 
there  should  be.  But  there  is  a  fact ;  there 
is  a  saving.  We  do  not  for  a  moment  assert 
that  a  knowledge  of  thermo-dynamics  has 
no  existence.  We  do  assert  that  a  great 
deal  remains  to  be  learned  concerning  the 
thermo  dynamics  of  steam.  The  day,  in- 
deed, is  not  now  far  distant  when  the  mathe- 
matical investigations  of  such  men  as  Ran- 
kine,  Clausius  and  Cotterill  will  have  to  be 


re-written,  in  order  to  bring  about  some 
reconciliation  between  facts  and  theories. 

In  conclusion,  it  is  worth  while  to  point 
out  that,  throughout  his  report,  Professor 

Kennedy  never  alluded  to  — —  as  a  meas 

ure  of  efficiency.  We  begin  to  dare  to  hope 
that  that  venerable  impostor  of  a  formula  is 
at  last  defunct. — London  Engineer. 


CURIOSITIES  OF  INVENTION. 

Notwithstanding  and  in  spite  of  all  that  has 
been  written  about  that  wonderful  museum  of 
original  ideas,  the  collection  of  models  in  the 
Patent  Office  here  has  scarcely  begun  to  give 
a  notion  of  the  extraordinary  freaks  of  hu- 
man ingenuit3'  therein  di-splaj-ed.  It  might 
be  appi'opriately  regai'ded  as  a  chambei*  of 
horrors  if  one  could  know  what  tragedies  of 
disappointed  hopes,  productive  of  lunacy  and 
suicide,  are  represented  by  these  contriv- 
ances. 

Flying  machines  and  devices  for  securing 
perpetual  motion  are  turned  out  on  new  plans 
as  plentifully  as  ever,  as  is  likewise  the  case 
with  every  imaginable  sort  of  product  of 
more  or  less  disordered  inventive  faculties. 
So  far  as  the  navigation  of  the  air  is  con- 
cerned, it  must  be  owned  that  the  problem 
has  not  yet  been  proved  insoluble  ;  but  un- 
fortunately the  inventors  do  not  seem  to  ad- 
vance a  particle  with  it.  The  patent  most 
recently  granted  in  this  line,  only  a  few 
weeks  old,  is  for  an  equipment  as  nearly'  like 
a  bird's  as  possible,  with  folding  wings  and 
tail  made  of  enormous  feathers  of  tin  and 
silk.  But  the  gentleman  who  suggested 
this  apparatus  for  aerial  exercise  equips  him- 
self at  the  same  time  with  a  balloon  big 
enough  to  support  his  weight  while  he  flops 
along  and  steers  with  his  tail  feathers.  And 
those  would-be  flyers  who  do  not  expect  to 
avail  themselves  of  balloons  are  in  no  case 
able  to  devise  any  other  method  of  elevating 
themselves  in  the  atmosphere  than  by  in- 
clined fans  or  sails  revolving.  These  ought 
to  raise  them,  of  course,  but  in  practice  they 
don't,  somehow.  One  man,  after  he  has 
once  got  up  in  the  air  b}'  means  of  his  re- 
volving fans,  expects  to  make  his  way  in  any 
desired  direction  with  propellers  at  each  end 
of  the  little  boat  he  sits  in.  Another  thinks 
to  utilize  a  kite  of  vast  area,  within  which 
sails  revolve,  while  a  basket  is  suspended 
beneath.  The  kite  has  a  fish  tail  for  steer- 
ing with.  Still  another  has  two  cylindrical 
balloons,  between  which  and  beneath  hangs 
a  boat;  the  latter  has  two  large  paddle 
wheels  like  those  of  a  steamboat,  and  a  pro- 
peller in  the  rear  besides.  A  curiosity  in 
in  this  way  is  an  air  tricycle,  with  paddles 
worked  by  the  feet  and  a  balloon  to  neutral- 
ize gravity. 

Not  less  curious  than  the  devices  for  sail- 
ing in  the  air  are  those  for  navigating  the 
water.  For  instance,  there  is  a  model  of  a 
boat  that  is  to  be  propelled  by  a  gigantic 
windmill,  nearly  as  big  as  the  vessel  itself. 
Of  course,  in  a  calm  the  windmill  would  not 
go,  but  that  difficulty  is  provided  against,b3' 
a  treadmill  on  deck,  which  is  worked  by  a 
horse  when  catspaws  are  lacking.  Another 
craft  has  a  steam  engine  on  board  that 
pumps  in  water  through  a  pipe  at  the  bow 
and  shoots  it  out  at  the  stern  through  a  sort 
of  water  wheel,  which  in  this  way  is  made 
to  revolve  and  forces  the  boat  ahead  by  the 
action  of  its  paddles.  This  latter  notion,  by 
the  way,  is  engaging  the  attention  of  capital 
and  inventive  talent  even  now.  One  man  has 
thought  that  in  the  conch  shell  was  to  be 
found  the  ideal  shape  for  a  propeller,  and 
his  model  is  made  on  the  pattern  of  two  such 
shells  put  opening  to  opening.  It  has  never 
been  adopted  by  navigators,  however. 
Imagine  two  enormous  revolving  cj'lindrical 
screws,  many  feet  in  diameter,  extending 
below  the  water  line  on  each  side  of  a  vessel 
from  one  end  of  a  craft  to  the  other,  and  you 
have  another  queer  contrivance  for  propul- 
sion, the  threads  of  the  screws  being  de- 
signed to  act  upon  the  water  and  drive  the 
ship  onward.  One  of  the  funniest  of  all  the 
devices  of  this  sort  is  in  the  shape  of  an 
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enormous  weight  hanging  like  a  pendulum 
from  an  inclined  mast  into  the  hold  of  the 
vessel.  The  waves  make  the  pendulum 
swing  back  and  forth,  and  the  energy  thus 
produced  is  utilized  by  an  elaborate  mechan- 
ical arrangement  to  run  the  propeller  at  the 
stern.  When  there  are  no  waves  the  ship 
comes  to  a  standstill.  But  it  can  afford  to 
do  this  now  and  then,  inasmuch  as  the 
power  it  uses  costs  nothing. 

There  are  other  contrivances  for  utilizing 
the  motion  of  the  waves,  not  less  interesting. 
One  is  a  vessel  with  its  back  broken  in  the 
middle,  so  that  waves  hump  it  up  and  down, 
and  thus  produce  power  to  work  the  propel- 
ler. It  is  not  explained  how  the  people  on 
board  are  to  keep  their  feet  under  these  pecu- 
liar circumstances;  one  would  think  that 
they  would  be  afUicted  with  a  variety  of  sea- 
sickness unusually  intense.  A  seeming  im- 
provement on  this  is  in  the  form  of  two  sep- 
arate ^boats,  across  which  a  framework  is 
stretched  endwise.  Wave  motion  is  suppos- 
ed to  propel  this,  also,  though,  as  a  matter 
of  fact,  it  doesn't.  Perhaps  the  queerest 
thing  of  all  is  a  model  of  a  ship,  the  entire 
bow  end  of  which,  comprising  about  one- 
sixth  of  the  vessel's  length,  is  made  to  re- 
volve by  the  mere  progress  of  the  craft 
through  the  water,  and  its  revolution  oper- 
ates the  propeller  at  the  stern.  The  inventor 
does  not  state  how  the  ship  is  supposed  to 
get  started.  Small  boats  to  put  on  the  feet 
for  the  purpose  of  walking  upon  the  water, 
water  tricycles,  and  water  bicycles  have  al- 
ready become  publicly'  known.  A  surpris- 
ing sort  of  lifeboat  is  made  of  two  cylindrical 
shells,  one  inside  of  the  other,  and  no  matter 
how  often  the  outer  shell  may  roll  over,  the 
passengers  in  the  inner  shell,  which  is  hung 
like  a  pendulum,  must  always  remain  right 
side  up.  The  great  trouble  about  lifeboats 
at  sea  is  that  they  are  very  apt  to  turn  bot- 
tom upward  or  get  swamped  in  being 
launched,  but  this  trouble  is  gotten  over  by 
a  craft  of  the  .sort  that  has  two  air-tight 
cylinders  for  sides,  and  is  right  side  up,  no 
matter  how  it  falls  into  the  water,  which 
automatically  sets  the  boat  into  shape  to  re- 
ceive its  passengers  and  crew,  the  oars  being 
ready  fastened  in  their  places  for  rowing. 
This  wonderful  contrivance  is  rapidl^^  com- 
ing into  use. 

Many  glass  cases  in  the  model  rooms  are 
filled  with  attempted  improvements  in  sail 
devices.  The  most  extraordinary  of  them 
all  is  represented  by  a  miniature  ship,  with 
one  enormous  mast  extending  at  an  angle  of 
fortj^-five  degrees  from  the  middle  deck  to- 
ward the  bow.  This  mast  is  equipped  with 
a  vast  amount  of  complicated  frame  work, 
supporting  half-a-dozen  great  sails  in  the 
shape  of  parasols  and  umbrellas  to  be  raised 
in  the  same  way,  two  big  three-cor- 
nered sails  and  a  huge  square  sail.  The 
whole  affair  looks  very  much  like  a  Chinese 
junk. 

But  these  are  only  a  few  of  the  queer  and 
surprising  ideas  expressed  by  the  156,000 
models  in  the  Patent  Office.  There  is  an  en- 
tire sewing  machine  made  out  of  a  single 
strip  of  copper,  two-thirds  of  an  inch  wide 
and  six  inches  long.  One  end  of  the  strip  is 
sharpened  into  a  long  fine  point,  to  make  the 
needle,  and  the  affair  is  worked  very  much 
on  the  same  principle  as  an  ordinary  sewing 
machine,  with  one  thumb  and  forefinger. 
It  will  sew,  too,  but  not  convenienth^  enough 
to  make  it  worth  while.  The  beam  of  a 
plough  patented  man^y  j'ears  ago  is  a  gun  as 
well,  which  was  very  convenient  when  Ind- 
ians were  about,  because  the  farmer  could 
so  readily  turn  his  horses  one  side  and  shoot 
with  his  agricultural  instrument.  Many 
other  curiosities  in  the  shape  of  guns  are 
there,  such  as  canes  and  umbrellas  that  one 
can  shoot  with  if  there  is  occasion.  Also  a 
ritte,  the  entire  skeleton  stock  of  which  is  a 
tube  filled  with  hundreds  of  cartridges.  Un- 
luckily, it  will  not  work  fast  enough  to  make 
it  serviceable.  Then  there  is  a  revolver  that 
will  fire  big  bullets  or  little  ones,  just  as  may 
happen  to  be  requisite. — St.  Louis  Globe- 
Democrat, 


TILLAMOOK  LIGHT. 

A  mile  from  the  Oregon  coast  a  black  rock 
rises  nearly  100  feet  above  the  ocean.  It  is 
Tillamook  Rock.  Nature  placed  it  there  as 
the  foundation  for  a  lighthouse.  Deep  waUjr 
is  all  around  it.  Three  sides  are  precipices. 
The  path  is  very  steep.  On  the  highest 
point  after  much  work  a  spot  was  leveled 
sufficient  for  a  lighthouse  fifty  feet  S([uare. 
The  entire  surface  out  of  water  is  hardly 
equal  to  a  fair-sized  town  lot. 

When  the  wind  blows  and  waves  beat 
upon  that  rock  the  spray  goes  over  the  top 
and  runs  down  the  other  side  in  a  torrent. 
Only  when  the  sea  is  smooth  is  it  possible  for 
a  boat  to  reach  the  rock.  In  October,  187!), 
four  workmen  with  tools,  provisions,  fuel,  a 
stove,  and  some  canvas  were  landed  on  Tilla- 
mook. A  few  days  afterward  five  men  and 
a  small  derrick  were  put  upon  the  rock.  The 
foreman  of  the  party  was  drowned  in  trying 
to  make  the  landing. 

These  nine  men  suffered  for  days  the  dis- 
comfort of  shipwrecked  sailors.  When  the 
rain  was  not  falling  the  spray  was  dashing 
over  them.  They  drilled  holes  in  the  rock, 
fastened  ring  bolts  and  tied  the  canvas  to  the 
bolts.  In  this  way  they  managed  to  save 
themselves  from  being  blown  or  washed 
away.  The  next  step  was  to  quarry  out  a 
little  nook  in  the  side  which  afforded  most 
protection  from  the  wind  and  waves.  In  this 
spot  they  built  a  shanty  and  bolted  it  to  the 
face  of  the  cliff". 

Next  they  set  about  quarrying  a  flight  of 
steps  up  the  steep  side,  at  the  same  time 
leveling  off  the  top  to  get  room  for  the 
foundations  of  the  lighthouse.  Pai't  of  the 
time  they  worked  on  staging  hung  from  the 
top  of  the  rock  with  the  waves  dashing  be- 
low them.  There  were  weeks  at  a  time  when 
almost  nothing  could  be  done.  In  January' 
a  tornado  came.  The  waves  dashed  to  the 
top  of  the  rock,  and  the  wind  carried  the 
spray  over,  so  that  a  continuous  flood 
poured  down  upon  the  canvas-covered  shanty 
in  which  the  quarrymen  were  huddled.  This 
lasted  for  several  days.  It  swept  the  sup- 
plies into  the  ocean,  and  gave  the  shanty 
and  its  inmates  a  close  call.  At  the  end  of 
sixteen  days  the  half-starved  men  communi- 
cated their  condition  to  the  main  shore.  It 
was  impossible  for  any  boat  to  come  to  the 
rock  in  the  sea  that  was  running,  but  a  line 
was  cast  loose  from  the  rock  and  a  ship 
picked  it  up.  This  line  was  fastened  to  the 
top  of  the  rock  and  to  the  mast  of  the  ship. 
Over  it  supplies  were  transferred  to  the  little 
colony. 

By  May  the  quarrymen  had  cut  down  the 
sharp  point  of  the  rock  to  a  height  of  88  feet 
from  the  sea  level  and  had  made  a  level  spot 
for  the  lighthouse.  Three  masons  were 
taken  out  from  the  mainland.  A  small  en- 
gine and  some  more  derricks  were  added  to 
the  equipment.  In  June  the  corner  stone 
was  laid.  Whenever  there  was  a  fair  day  a 
load  of  material  was  taken  out.  The  rock, 
quarried  near  Portland,  was  hewn  into 
proper  blocks  before  it  left  the  mainland.  A 
square  one-story  building  was  constructed 
for  the  keeper,  with  room  for  the  fog  signal 
machinery.  From  the  center  of  this  house 
the  tower  was  raised  48  feet.  This  put  the 
light  136  feet  above  the  sea  level.  It  was 
sixteen  months  after  work  began  when  the 
light  was  put  in  operation.  Had  the  light 
been  burning  a  month  earlier  an  English 
ship  would  probably'  have  been  saved.  The 
'Lupafa  '  went  ashoi*e  and  twenty  lives  were 
lost  within  a  mile  of  Tillamook.  As  the  ship 
drifted  in  she  passed  so  close  to  the  rock 
that  the  workmen  heard  the  creaking  of  the 
blocks  and  the  commands  of  her  officers,  but 
the  night  was  pitchy  dark.  The  men  on  the 
rock  lighted  a  bonfire  to  warn  the  ship,  but 
were  too  late. 


In  1876  Wagner  experimented  with  com- 
mon gas  and  found  that  the  proportion  of 
air  to  gas,  was  as  five  to  one  to  insure  igni- 
tion b}'^  an  electric  spark.  Ordinary  illu- 
minating gas  requires  G.3  volumes  of  air  to 
1  of  gas  tor  perfect  combustion. 


STEEL. 

Concerning  this  fickle  metal  but  little  is 
known  which  is  positive.  The  testimony  of 
various  workers  in  the  trades  shows  that 
their  experience  is  dissimilar;  and  despite  the 
years  in  which  it  has  been  u.sed  in  the  arts, 
steel  is  ca[)ricious  and  uncerUiin  in  its  l)ehav- 
ior.  At  one  of  the  me(;titigs  of  tiie  American 
Society  of  Mechanical  Engineers  some  of  the 
members  gave  their  views  in  certain  direc- 
tions, and  a  portion  of  their  remark.s  is  given 
below.    A  member  .said: 

"An  important  matter  is  the  re-working  of 
steel  for  small  tools,  such  as  dies,  taps,  and 
reamers.  These  tools  are  of  a  great  variety, 
cind  up  to  a  dozen  or  twenty  years  ago,  it 
was  a  custom  almost  universal  to  hand-forge 
blanks  to  approxirnaU;ly  their  litial  size. 
These  were  then  finished  up  and  hardened, 
and  I  suppose  that  more  various  results 
could  scarcely  be  obtained  than  were  ob- 
tained. After  a  time  it  began  to  dawn  on 
some  of  the  master  mechanics  of  these  es 
tablishments  that  working  steel  in  a  small 
way  was  a  failure;  and  I  well  remember  the 
time  when  one  of  them  gave  out  the  order 
that  thereafter  none  of  these  tools  should 
be  forged;  that  they  should  be  cut  from  the 
solid  bar.  The  result  was  an  immediate  and 
ver3'  great  improvement,  and  I  believe  they 
have  never  gone  back  to  the  old  method. 
The  former  practice  had  been  so  various 
that  very  naturally  all  sorts  of  theories  were 
afloat  as  to  ju.st  how  steel  should  be  heated, 
and  just  how  it  should  be  cooled.  The  theo- 
ries were,  indeed,  almost  as  various  as  the 
steel  workers  themselves.  At  the  present 
time  I  believe  the  general  practice  has  be- 
come substantially  uniform.  One  tool-ma- 
ker of  the  olden  time  would  argue  that  steel 
would  swell  by  being  hardened.  Another 
would  argue  that  it  would  shrink,  and  so  on. 
Men  working  side  by  side  would  maintain 
opposite  theories.  Much  more  in  this  line 
might  be  said,  but  the  only  point  I  wish  to 
make  is  this:  that  steel  suitable  to  be  used 
for  small  tools  is  not  improved  by  working 
after  it  is  first  made.  Its  true  and  proper 
character  is  given  to  it  in  the  making,  and 
follows  it  through  life.  It  is  reported  by 
several  competent  tool-makei"S  that  the  pre- 
ferable method  of  making  steel  tools  requir- 
ing accurate  form  is  first  to  shape  the  piece 
approximately,  then  thoroughly  to  harden 
the  same,  next  and  immediately  to  anneal 
it  carefully  and  slowly,  and  finally  to  re- 
shape the  piece  and  hai  den  and  temper  in 
the  ordinary  way.  The  first  hardening  is 
claimed  to  induce  those  internal  strains  and 
warping  due  to  the  cooling  of  a  piece  of  the 
particular  shape,  which  strains  are  at  once 
relieved  by  the  immediate  re  annealing  of 
the  piece.  The  re-shaping,  by  reducing  the 
entire  surface  of  the  article,  removes  the  nu- 
merous incipient  fire  cracks  which  are  inevit- 
ably formed,  thereby  greatly  le.ssening  the 
danger  of  cracking  at  the  final  hardening. 

"My  experience  with  bushings  that  we  in- 
troduce in  our  engines,  and  hardened  steel 
stems,  is  that  we  do  not  heat  them  to  a  point 
where  the^'  would  scale,  but  take  consider- 
able care  in  the  heating  of  them.  Being  slow 
about  it,  and  keeping  the  temperature  down 
below  the  scaling  point,  we  do  not  find  any 
enlargement.  Our  fits  are  made  reasonably 
close  to  run.  and  usually  the  stem  can  be 
pushed  into  the  hole — they  are  some  9  in. 
or  10  in.  long — and  then  it  is  relieved  by 
straightening  up  in  the  process  of  grinding 
—  of  course  the  larger  and  the  longer  the 
more  care.  In  the  steamer  'Xus/iua'  we 
have  stems  some  9  ft.  long  and  OA  in.  in 
diamet<?r.  He  came  back  and  said  that  no 
more  steel  should  come  into  any  work  of  his. 
After  one  or  two  trials  I  took  the  matter  in 
hand  and  rigged  up  a  barrel  of  ice  water, 
leaving  part  of  the  head  in  the  barrel — I  will 
explain  that  the  steel  was  about  '2  ft.  from 
the  end  where  it  had  been  hardened,  with  a 
space  about  IS  in.  long  at  each  end.  I  rig- 
ged up  a  guide  to  diop  vertically,  and  heat- 
ed the  steel  slowly  and  dropped  it  quickly  in- 
to the  water.  It  came  out  practically 
straight,  copying  the  operation  as  used  in 
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straig-hteniug-  files  while  the  steel  was  warm. 
Putting-  it  on  the  centei's,  shaft  some  9  ft. 
long:  was  practically'  straig-ht  and  without 
any  scale;  ran  very  nicely;  and  it  occurs  to 
me  that  the  proper  way  to  harden  steel  and 
keep  it  straight,  especially  bars  that  you 
wish  to  maintain  in  a  parallel  position,  is  to 
get  the  hot  surface  under  solid  water  as 
([Uickly  and  as  vertically  as  possible,  so  that 
the  surface  of  the  water  will  not  influence 
the  part  that  is  to  be  hardened  unevenly  by 
ebullition.  I  do  not  think  the  closing  around 
of  the  chilling  operation  of  the  water  can  be 
too  quick.  The  only  improvement  I  sug-gest 
would  be,  if  we  could  erect  a  cannon  and 
shoot  the  steel  like  a  ramrod  into  the  water, 
we  would  have  a  straight  piece  after  cool- 
ing." 

The  Chairman:  Did  Mr.  Wheelock  move 
the  steel  in  water  as  in  tempering,  or  let  it  be 
still  ?  When  you  put  this  rod  of  steel  down 
in  the  water,  did  you  let  it  remain  still  in 
that  way  or  keep  stirring  it  around  ? 

Jerome  Wheelock  said:  No,  sir,  we  let  it  be 
its  own  way,  falling  vertically  into  the  water. 
The  bottom  of  the  barrel  was  supported  by 
a  flat  rock,  and  we  left  it  there  until  it  was 
warm — what  a  person  would  call  warm,  be- 
ing able  to  bear  the  hand  on  the  surface — 
and  then  straightened  it  a  little.  The  worst 
case  of  springing  in  the  bearings  that  we 
had  to  deal  with  was  less  than  one  thirty- 
second  of  an  inch  out  of  true.  That  was 
straightened  by  the  operation.  The  place 
of  hardening  was  true,  but  at  the  point  of 
leaving  the  hard  it  was  a  little  changed, 
due,  I  presume,  to  ebullition. 

Mr,  Geo.  E.  Whitehead  said  :  In  my  ex- 
perience we  get  more  trouble  in  hardening  in 
the  winter  than  we  do  in  summer, and  I  am  in- 
clined to  think  that  dipping  in  water  too  cool 
has  the  effect  of  breaking  tools  a  great  deal 
quicker  than  if  the  water  was  of  a  milder 
temperature.  I  have  hardened  a  great 
many  dies,  and  had  quite  a  number  crack. 
Most  of  the  dies  that  cracked  came  from  the 
softer  or  inferior  grades  of  steel.  Where  we 
use  the  higher  quality  of  tool  steel  we  do  not 
lose  so  many  dios  in  tempering.  T  have  had 
a  good  deal  of  experience  such  as  has  been 
mentioned  by  the  different  members.  I 
have  put  soft  steel  shafts  in  presses  where 
they  would  run  six  months  and  break,  and 
replaced  with  wrought-iron,  the}'  have  run 
three  or  four  years  before  breaking.  I  have 
also  taken  threading  dies  that  were  too  large 
and  made  them  smaller  by  re-hardening, 
and  I  presume  a  great  many  mechanics  have 
had  similar  experience. 

THE  OLD,*^LD  STORY. 

The  frequency'  of  boiler  explosions,  and 
the  general  apathy'  of  the  public  in  regard 
to  them,  leads  us  to  publish  the  testimony 
appended,  for  it  shows  very  conclusively  the 
cause  of  very  many  of  these  occurrences. 
This  explosion  took  place  in  England: 

"  A  formal  investigation  by  the  Board  of 
Trade  was  held  respecting  the  boiler  explo- 
sion which  occurred  at  Crosby,  near  Liver- 
pool. 

The  boiler  was  of  the  Cornish  type,  0  ft.  'J 
in.  in  length,  4  ft.  10  in.  in  diameter  in  the 
shell,  and  2  ft.  4  in.  in  the  furnace  tube,  the 
plates  throughout  having  been  originally  | 
in.  thick.  The  working  pressure  was  be- 
tween 40  lb.  and  50  lb.  on  the  square  inch 
Failure  occurred  at  the  back  end  of  the  shell, 
where  resting  on  the  brickwork  seating,  at 
which  part  the  plates  were  considerably  re- 
duced by  external  corrosion.  The  boiler  was 
thrown  from  its  seat  and  four  persons  in- 
jured, including  a  boy,  the  son  of  one  of  the 
owners. 

Mr.  Gough  stated  that  the  boiler,  with  an 
engine  of  8  h.p.,  was  purchased  second-hand 
for  20l.  from  a  broker  in  Liverpool  some  ten 
or  twelve  years  ago.  No  information  could 
now  be  obtained  as  to  the  date  of  make  nor 
as  to  the  broker's  name. 

One  of  the  owmers  deposed  that  he  and 
his  brother  had  carried  on  business  as  rope- 
makers  for  the  last  eighteen  months.  The 
boiler  was   bought  second-hand   ten  or 


twelve  years  since,  and  after  purchase  it 
lay  on  the  ground  six  or  seven  years  uncov- 
ered and  exposed  to  the  weather.  It  was 
fixed  and  set  to  work  about  four  years  ago. 
No  one  examined  it  at  the  time  it  was  bought, 
nor  since.  The  idea  of  examination  had 
never  occurred  to  them.  Tlu;  usual  working 
pressure  was  30  lbs. to  40  lbs., but  it  had  been 
as  high  as  GO  lbs.  The  safety  valve  blew  off 
at  45  lbs.  to  50  lbs.,  but  when  they  required 
extra  pressure,  which  was  only  occasionally, 
an  additional  weight  was  put  on  the  end  of 
the  lever.  The  last  time  this  was  done  was 
a  week  before  the  explosion.  The  boiler  was 
worked  on  an  average  only  three  days  a  week, 
and  it  laid  idle  for  six  months.  At  Chinst- 
mas  last  one  of  the  plates  at  the  bottom  of 
the  shell  near  the  blow-out  tap  leaked,  and 
a  patch  was  put  on  by  a  boilermaker.  The 
plate  was  worn  through,  but  he  had  not  the 
least  idea  that  any  other  plates  were  thin. 
He  did  not  tell  the  boilermaker  who  made 
the  repairs  to  examine  the  boiler.  He  had 
stopped  the  engine  to  attend  to  the  packing 
of  the  pump.  The  safety  valve  was  blowing 
off  and  the  guage  registered  45  lbs.  He  was 
about  to  start  the  engine  when  the  boiler 
bui^st.  He  could  not  say  whether  the  seat- 
ing was  kept  dry. 

He  believed  the  cause  of  the  explosion  was 
thinning  of  the  plates  by  external  corrosion. 
At  Christmas  he  saw  that  the  plate  at  the 
front,  which  was  subsequently  repaired,was 
thin,  but  did  not  examine  the  plates  else- 
where, as  he  had  no  idea  there  was  anything 
wrong.  There  was  always  a  leakage  at  the 
front, and, therefore, he  had  the  patch  applied. 
The  boiler  was  not  insured.  Neither  he  nor 
his  brother  understood  much  about  boilers, 
and  he  regretted  that  it  did  not  strike  him 
that  the  other  plates  might  be  thin. 

Mr.  Thomas  Usher,  the  other  partner  in 
the  firm,  said  he  did  not  know  how  old 
the  boiler  was.  His  father,  who  had  no 
mechanical  knowledge,  but  who  always 
.tried  to  get  a  good  bargain,  bought  it.  For 
some  time  it  lay  exposed  to  the  weather,  and 
when  it  rained  the  ground  would  be  damp, 
but  it  never  occurred  to  him  that  this  would 
cause  corrosion.  No  examination  had  ever 
been  made  of  the  boiler  so  far  as  he  knew. 
At  Christmas  he  saw  water  coming  through 
the  corroded  plate  at  the  front,  but  did  not 
suspect  that  the  plates  towards  the  back 
would  be  thin.  He  could  not  say  how  long 
he  expected  the  boiler  would  work.  It  was 
not  insured,  for  he  was  under  the  impression 
that  the  Government  inspector  came  round 
to  examine. 

Mr.  Commissioner  Smith  :  Did  you  ever 
see  a  Government  inspector  examinining  a 
boiler?  Government  inspectors  have  no 
power  whatever  to  examine  land  boilers. 
Did  you  consider  the  boiler  safe  as  long  as 
it  was  not  leaking,  or  was  the  leakage  a  test 
of  safety  ? 

Witness,  in  reply,  said  he  was  a  rope- 
maker,  and  not  an  engineer,  and  did  not  un- 
derstand boilers.  So  long  as  he  could  get 
steam  up  and  the  boiler  did  not  leak  he 
thought  it  safe. 

Mr.  Gough  here  reminded  Mr.  Usher  that 
he  was  the  owner  of  the  boiler,  and  there- 
fore responsible.  Why  did  he  not  have  the 
boiler  insured  ? 

Witness  replied  that  his  father  did  not 
have  it  insured,  and  he  personally  never 
thought  about  it.  He  and  his  brother  were 
only  beginners,  and  had  no  means.  They 
had  borrowed  money  to  pay  the  other  mem- 
bers of  the  family  for  the  works.  It  would 
certainly  have  been  better  to  have  had  the 
boiler  examined.  He  was  not  present  when 
the  explosion  occurred.  He  had  seen  the 
guage  previously  at  25  lbs.  His  own  boy 
was  seriously  hurt  and  was  still  in  the  hos- 
pital. 

Mr.  Hutton  Winstanley,  boilermaker, 
Bootle,  deposed  to  having  been  among 
boilers  and  engines  for  thirty  or  forty  years. 
He  often  examined  boilers,  and  charged  lOs. 
or  Us.  for  examination.  He  did  not  examine 
the  exploded  boiler,  not  having  been  in- 
structed to  do  so,  but  he  repaired  it  by  a 


patch  last  Chi  istmas  at  the  front  end,  near 
the  blow-out  tap,  where  tlie  plate  was  only 
in.  thick.  He  did  not  sound  the  plates  in 
any  otlier  part,  as  he  was  not  employed  to 
inspect  the  boiler,  nor  did  it  occur  to  him 
that  thei'e  was  any  more  corrosion  than  that 
at  the  front.  He  told  Me.ssrs.  Usher  that 
the  plate  near  the  blow-out  tap  was  thin, 
but  did  not  suggest  that  any  other  part 
would  be  wasted.  The  corrosion  at  the  part 
he  repaired  would  ijrobably  be  caused  by 
damp  ashes,  and  the  other  portions  of  the 
boiler  would  not,  therefore,  be  suspected  of 
being  damp.  He  had  known  boilers  last 
seventeen  years  without  being  coiwoded. 
He  did  not  think  the  boiler  was  safe  to  work 
at  60  lbs.,  but  if  he  had  tested  it  to  GO  lbs  , 
and  it  proved  right,  he  would  not  have  hesi- 
tated to  work  it  at  50  lbs. 

Two  workmen  in  the  employ  of  Messrs. 
Usher  gave  evidence  to  the  effect  that 
shortly  before  the  explosion  steam  was  blow- 
ing off  at  the  safety  valve,  and  that  there 
was  no  extra  weight  on  the  lever  at  the 
time. 

Mr.  Seaton,  Board  of  Trade  engineer-sur- 
veyor, Liverpool,  who  made  the  prelimary 
investigation,  produced  a  photograph  and 
sketch  of  the  boiler  and  two  jjieces  of  the 
corroded  plate.  The  whole  of  the  last  plate 
at  the  back  end,  with  about  half  of  the  ad- 
joining plate  attached  to  it,  was  torn  off 
bodily  in  one  piece  and  shot  some  distance. 
There  was  evidence  of  extei^nal  corrosion 
along  the  right  hand  side  of  the  boiler  where, 
resting  on  the  brickwork  seating,  but  the 
worst  part  was  at  the  primary  rent,  where 
the  plate  was  as  thin  as  brown  paper.  The 
boiler  was  not  safe  to  woi'k  at  any  pressure. 
Had  he  seen  the  corroded  plate  at  the  front 
where  repaired  last  Christmas,  it  would  have 
strongly  suggested  that  the  remaining 
plates  would  also  be  corroded,  though  he 
was  almost  sure  Mr.  Winstanley  could  not 
have  seen  the  plates,  part  of  which  he  pro- 
duced, because  they  would  be  covered  by 
the  brickwork.  The  corrosion  was  mainly 
external. 

In  reply  to  Mr.  Lang,  witness  said  it  was 
surprising  the  boiler  stood  any  pressure  at 
all. 

Mr.  Smith  inquired  of  Messrs. Usher  what 
they  had  to  say  with  regard  to  the  question 
of  blame  attaching  to  them  for  the  explo- 
sion. 

Mr.  Levi  Lusher  replied  that  the  explosion 
was  an  accident,  and  had  been  a  sad  blow  to 
his  brother  and  himself. 

The  Commissioner:  It  should  not  be  called 
an  accident.  The  term  "  accident"  in  con- 
nection with  boiler  explosions  could  not  be 
admitted.  The  explosion  was  due  to  a  pre- 
ventable cause. 

Mr.  Thomas  Usher  said  he  was  quite  igno- 
rant with  respect  to  boilers.  That  was  his 
defence.    He  was  fined  .$150. 

On  Saturday,  April  12th,  a  formal  investi- 
gation was  held  at  Halifax,  with  regard  lo  a 
boiler  explosion  which  occurred  on  Marcli 
8th,  at  a  small  mechanic's  shop,  in  Halifax, 
owned  by  Messrs.  Crowther  and  Sharp. 

The  boiler  was  a  very  small  one,  of  the 
flat-ended,  externally  fired  class.  It  meas- 
ured o  ft.  9  in.  in  length,  by  1  ft.  10  in.  in 
diameter.  The  plates  orierinally  were  f  in. 
in  the  shell,  |  in.  in  the  front  end,  and  barely 
fin.  in  the  back.  It  was  only  worked  about 
once  a  week  by  two  young  mechanics  who 
used  it,  for  the  purpose  of  turning  a  couple 
of  lathes.  The  pressure  was  stated  to  have 
been  Go  lbs.,  but  proved  on  calculation  lo  be 
as  much  as  85  lbs.  The  back  end-plate  was 
blown  out  and  the  boiler  shot  forward,  kill- 
ing a  young  man,  as  well  as  scalding  some 
children  playing  near.  The  cause  of  the  ex- 
plosion was  external  corrosion, the  back  end- 
plate  at  the  point  of  rupture  being  wasted 
almost  completely  away. 

Richard  H.  J.  Crowther,  a  youth  about 
eighteen  years  of  age,  one  of  the  owners,  de- 
posed that  he  was  an  engineer's  apprentice, 
but  had  had  no  experience  with  boilers. 
Along  with  another  young  man  named 
Sharp,  he  purchased  the  boiler,  with  a  small 
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engine,  in  June  last,  for  30s.  No  examina- 
tion was  tnade  of  it  at  tlie  time,  but  the  man 
they  boug'ht  it  fi'om  told  them  that  it  had 
been  tested  with  a  hammer,  and  that  it  had 
woj'ked  at  GO  lbs.,  and  would  do  so  a<jain  witii 
safety,  so  they  they  thought  it  good.  He 
made  no  calculations  as  to  its  strength;  lie 
could  hot.  The  boiler  was  built  in  bricks 
and  kept  in  an  outhouse,  being  used  in  spare 
time,  say  about  once  a  week,  for  amateur 
work  and  for  driving  two  lathes.  The 
weight  on  the  safety  valve  was  set  to  blow, 
according  to  his  calculation,  at  G5  lbs.,  and 
by  the  gauge  it  did  so.  He  did  not  think  this 
pressure  excessive,  as  the  plates  appeared 
thick  enough.  The  explosion  occurred  on 
March  8th,  and  a  young  man  who  voluntar- 
ily fired  up  for  him, was  killed.  His  father  and 
several  children  were  injured,  and  damage 
amounting  to  about  40/.  was  done  to  prop- 
erty. They  had  never  had  the  boiler  exam- 
ined or  tested  in  any  way.  It  did  not  occur 
to  him  that  30s.  was  a  very  small  price  to 
pay  for  the  boiler. 

By  Mr.  Howard  Smith:  He  was  being 
educated  as  an  engineer  and  had  served  four 
years.  He  had  had  no  instruction  as  to  work- 
ing boilers. 

By  Mr.  Lang:  The  pressure  at  the  time 
of  the  explosion  was  78  lbs.,  but  they  were 
not  in  the  habit  of  working  at  that.  He 
thought  the  safety  valve  was  defective,  and 
the  fire  door  being  open  and  the  engine 
stopped,  that  this  caused  the  pressure  to 
rise.  He  could  not  get  to  the  end  of  the 
boiler  to  sound  it  as  it  was  set  in  bricks. 

Mr.  Lang:  You  were  ver  y  much  to  blame 
for  carrying  more  than  60  lbs. 

By  Mr.  Gough:  He  made  calculations  as 
to  the  length  of  the  lever  and  as  to  the  pres- 
sure, but  did  not  know  how  he  made  them. 
They  came  out  at  65  lbs.  He  did  not  think 
he  made  a  mistake  of  20  lbs.,  and  that  the 
result  of  this  calculation  should  have  been 
85  lbs. 

By  Mr.  Smith:  He  had  read  a  book  about 
boilers,  and  was  taking  lessons  in  steam  and 
applied  mechanics,  but  had  not  studied  boil- 
ers. He  had  heard  the  valve  blow  at  65  lbs. 
by  the  guage. 

Ernest  Sharp,  joint  owner  of  the  boiler 
with  the  previous  witness,  said  he  was 
twenty-one  years  old,  and  just  out  of  his 
time  as  engineer's  apprentice.  He  had  liad  no 
experience  with  boilers,  and  never  examined 
the  exploded  one.  He  had  cleaned  it  once  or 
twice,  but  never  noticed  any  corrosive  pit- 
ting. He  had  seen  the  valve  blow  at  65  lbs., 
anil  had  not  known  the  gauge  to  rise  above 
that  point.  At  three  or  four  o'clock  on  the 
afternoon  of  the  explosion  he  saw  the  gauge, 
and  it  then  registered  60  lbs. 

By  Mr.  Smith:  He  thought  the  boiler, 
though  an  old  one,  would  be  safe  at  60  lbs  , 
as  the  shell  plates  had  been    in.  thick. 

By  Mr.  Lang:  He  did  not  think  they  wei'e 
running  any  great  risk  in  working  at  65  lbs. 
He  thought  all  was  safe. 

By  Mr.  Gough:  He  did  not  know  of  any 
similar  boilers  used  for  similar  purposes  in 
the  district,  or  whether  they  were  insured  or 
examined. 

John  William  Stead  said  he  w^as  a  I'oller 
coverer,  and  sold  the  boiler  to  Crowther 
and  Sharp.  He  purchased  it  with  a  small 
vertical  engine  and  some  steam  pipes  from 
a  man  named  Burroughes,  but  did  not  re- 
member when.  He  paid  21.  5s.  for  the  lot. 
He  did  not  pay  in  money,  but  gave  a  silver 
watch,  which  was  valued  at  2/.,  and  5s,  for 
it,  making  2/.  5s.  in  all.  He  only  used  it 
about  three  times,  and  at  60  lbs.  pressure. 
He  kept  the  boiler  twelve  months,  and  then 
sold  it  at  a  loss,  as  the  engine  was  not  strong 
enough  to  drive  his  lathe.  When  he  bought 
the  boiler  Burroughes  tested  it  by  striking 
it  with  a  hammer.  He  struck  the  shell  and 
end  plates  all  over,  and  looked  as  if  he  struck 
hard.  As  Burroughes  told  him  he  had 
worked  at  CO  lbs.,  and  that  it  was  safe,  he 
thought  himself  justified  in  working  at  that 
point. 

Jesse  Burroughes,  a  machine  and  tool  ma- 
ker, said  he  had  fired  one  or  two  boilersj  but 


had  had  no  practical  experience  with  thom. 
He  purchased  the  ex[)loded  boiler  three 
years  ago  atiN^orthour'am,  near  Halifax,  but 
fi'om  whom  he  did  not  know.  He  was  hav- 
ing a  walk  one  Sunday  morning  and  saw  it 
in  a  yard.  H(!  paid  23s.  for  it.  There  was 
a  safety  valve  and  a  lever,  and  also  a  water 
gauge  and  a  pressur  e  gauge,  but  no  engine. 
He  bought  the  boiler  l)ecause  h(!  had  a  fancy 
foi-  it,  as  he  wanted  it  to  drive  a  lathe  which 
he  had  made.  The  man  Ik;  bought  it 
from  look(!d  like  a  farmer;  he  had  tried  to 
lind  him,  but  could  not,  and  had  heai'd  he 
was  dead.  The  man  told  him  it  was  made 
of  ^  in.  plates.  He  did  not  inquir-e  what 
pressuHMt  had  carried.  He  l)ouglit  it  first 
and  examined  it  afterwards. 

Mr.  Gougii:  If  it  had  been  a  tin  boilei- 
would  you  have  bought  it?  Do  you  often 
buy  things  like  that  without  exaiiiiiiation  ? 

Witness:  Hethougiit  the  boiler  all  right. 
The  reason  iie  stopped  woi'king  it  was  that 
it  burnt  too  much  coal.  He  told  Stead  that 
he  had  had  it  at  60  lbs.,  but  did  not  tell  him 
it  was  good  for  that  pressure.  He  ham- 
mered it  with  an  81b.  or  a  10  ib.  hammer, 
especially  at  the  part  which  burst,  hitting  it 
extra  hard  at  that  pai't. 

By  Mr.  Lang:  He  thought  if  h(!  took  the 
hammer  in  both  hands  and  struck  hard,  and 
the  i)lates  seemed  sound,  that  the  boiler- 
sliould  stand  the  pressure. 

Joseph  Crowther,  grocer,  father  of  one  of 
the  owners  of  the  boiler,  said  he  had  consulted 
some  friends  of  his,  who  were  boilermakers, 
as  to  the  pressure,  and  they  said  the  boiler 
was  safe  enough  at  60  lbs.;  indeed ,  one  said  he 
would  sit  on  it  at  80  lbs.  He  told  his  son  and 
Sharp  to  keep  it  at  60  lbs.,  and  warned  them 
to  be  careful.  Just  before  the  explosion  he 
saw  that  the  pressure  was  78  lbs.,  and  shout 
ed  out:  "  Bo^'s,  3'our  steam  is  very  high;  get 
your  engine  going."  In  reply  lie  heard  a 
chorus  of  voices  saying  that  they  were  just 
going  to  start.  He  did  not  hear  the  valve 
blowing,  but  so  far  as  he  knew  it  was  free, 
and  there  was  no  extra  weight  on  the  lever. 
He  was  frightened  when  he  saw  the  guage  at 
78  lbs.  Two  minutes  after  he  called  out  the 
explosion  occurred,  and  he  was  struck  by 
the  boiler. 

Mr.  W.  H.  Woodthorpe,  Board  of  Trade 
engineer-surveyor,  said  he  had  examined  the 
boiler  after  the  explosion,  and  found  that 
the  back  end  plate  had  been  torn  awn.\'  from 
the  shell.  He  produced  the  plate  for  the  in- 
spection of  the  Commissioners.  It  was  prac- 
tically worn  down  to  nothing  by  external 
corrosion.  The  bottom  of  the  shell  also  was 
as  thin  as  the  end  plate.  He  thought  the 
boiler  was  originall3'  intended  for  a  gi-een- 
house  and  for  a  very  low  pressure.  With- 
out corrosion  and  when  new,  it  might  have 
been  safe  at  30  lbs.,  but  at  the  time  ot  the 
explosion  it  Avas  not  safe  at  any  pressure. 
The  load  on  the  safety  valve  by  calculation 
was  85  lbs.  He  saw  the  pressure  guage, 
but  it  was  too  much  damaged  to  be  checked. 
The  bursting  pressure  originally  woilld  be 
150  lbs.,  and  it  was  working  at  three  times 
the  pressure  it  would  have  been  safe  at  when 
new. 

In  any  part  of  the  world  anyone  can  put 
up  a  second-hand  boiler  and  run  it  for  all  and 
more  than  it  is  worth,  but  it  needs  a  special 
license  to  keep  a  pound  of  gunpowder  on  the 
premises. 



The  unreliability  of  the  reports  concern- 
ing new  steamers,  and  the  stufl'  published  by 
daily  papers  concerning  them,  is  exasperat- 
ing. Hei'e  is  the  ' Xonnannia,'  which  has  re- 
cently made  her  first  trip  ci-edited  with 
screws  18'  diameter  by  32'  pitch.  She  is 
said  to  have  averaged  S3  revolutions  on  her 
iir^st  voyage.  This  gives  by  a  simple  calcu- 
lation a  speed  of  30  miles  an  hour,  minus 
'.•60  feet,  for  the  screw;  with  10  per  cent, 
slip,  the  ship  made  27  miles  an  hour  all  the 
way  over.  On  the  trial  trip  she  made  21 
knots  with  93  revolutions  per*  minute.  So 
either  one  of  two  things  is  plain;  the  screw  is 
not  32  feet  pitch  or  the  engines  did  not  make 
the  revolutions  they  are  said  to  have. 


There  are  five  means  b\'  which  the  sup- 
plementary feed  supply  of  marine  boiler-s 
may  be  secured.  Fir  st,"  by  the  old  metliod 
of  taking  water  to  make  up  waste  dir-ect  fr-orn 
the  sea.  The  r-esult  of  this  with  high-press- 
ur-e  boiler-s  has  been  un.satisfactor-y,  dete- 
r-ioi-ating  the  boilers,  les.sening  their  efli- 
ciency,  and  causing  serious  accidents  of  thick 
scale  on  the  heating  surfaces  One  tlioiisand 
gallons  of  sea  water  evapor-ated  in  a  boiler 
per  hour  would  give  upwai-ds  of  100  lbs.  of 
deposit  in  tw(!nty-four  hour-s. 

Secondly,  by  fr-esh  water- carried  in  tanks, 
which  can  only  be  done  with  advantage  on 
shor-t  i-uns,  and  wliere  the(|uestion  of  (-ar  ry- 
ing  100  tons  less  car-go  is  of  no  moment. 

Thirdly,  tr-eating  sea  wat<;r- chemically,  to 
pur  ify  and  r  ender  it  fit  for  u.se.  To  do  this  it 
becomes  necessary  to  use  some  compound 
for-  the  pur[)ose  of  precipitating  the  salts, 
which  form  an  element  in  .sea  water.  The 
vessel  in  which  this  process  was  carried  out 
would  be  to  cause  great  inconvenience,  and 
the  or  dinary  r  olling  at  .sea  would  prevent  the 
o|)er-atiofi  being  conduct(,'d  in  a  satisfactory 
mariner. 

Fourthly,  by  using  an  auxiliar-y  boiler  to 
evapor-ate  suillcient  salt  water  formfeed  make- 
up. This  is  a  ci-iide  and  extr-avagant  method. 
The  heating  sur  faces  soon  get  coaled  with 
scale,  wh(!ri  the  evapoi-ative  elliciericy  per 
pound  of  coal  is  r-educed  to  a  minimum.  The 
system  has  nevertheless  found  users,  but  in 
.several  cases  the  fire  boxes  have  been  de- 
stroyed, having  probably  .saved  the  main 
boilers  at  the  expen.se  of  the  auxiliary  boiler. 

Fifthly,  the  make-up  feed  may  be  produced 
by  evaporation  of  sea  water  b\- steanr, which, 
though  giving  up  its  heat  to  'evapor  ate  the 
.salt  water,  is  not  allowed  to  come  into  con- 
tact with  it.  This  is  without  doubt  tlie  mo.st 
economical  and  efficient  means  of  securing 
fresh  water,  as  it  avoids  salting  up  boilers, 
etc.  Several  apparatus  ai-e  now  made,  and 
are  lar-gely  used  for  this  pur-pose. — London 
Engineer. 

 >  ♦  «  

Timothy  Hackwokth,  one  of  the  earliest 
English  locomotive  maker-s,  once  built  an 
engine  like  this  ;  The  peculiar-ities  of  its  con- 
sti-uction  wer-e  that  it  had  cylinder-sof  17  in 
diameter  by  9  in.  sti'oke,  and  5  ft.  driving 
wheels.  It  was  a  si.x-wheeled  engine  with 
single  drivers.  It  was  supplied  with  a  cross 
shaft,  on  which  were  hung  two  solid  cast- 
ir-on  wheels.  On  each  end  of  this  shaft  a 
lever  was  attached,  by  which  the  driver  and 
fir-emen  could  pull  down  the  solid  or  fr  iction 
wheels  between  the  peripher-y  of  the  driving 
and  ti'ailirig  wheels,  thus  temporai-ily  con- 
necting by  friction  the  la r-ge drive r-s  and  the 
small  trailing  wheels:  in  other  words,  con- 
verting a  single  engine  into  a  coupled  one, 
when  needed  by  gi-easy  i-ails.  The  engine, 
as  will  be  clear-ly  under-stood,  was  a  bad 
starter-,  and  never  did  any  good  service. 
An  engineer  who  saw  it  states  as  follows  : 
Many  years  after  it  was  built  I  happened  to 
be  in  the  North,  and  inqiiir-ing  about  my  old 
fr-iends  I  was  informed  that  the  An-otr 
was  still  at  wor  k,  but  that  the  short  cr-ank 
had  been  taken  out,  and  a  9  in.  put  in,  still 
keeping  the  same  cylinder  s.  It  was  effected 
by  putting  in  a  lever-,  the  top  end  of  whicli 
was  fixed  on  the  boiler  bottom;  the  piston- 
rod  took  hold  of  the  middle  of  its  length,  and 
fi-orii  the  bottom  end  the  connecting-r-od  was 
worked.  I  need  har-dly  say  that  such  a 
scheme  did  not  emanate  fr-om  tlie  bi-ain  of 
Timothy-  Hackworth,  but  was,  as  I  heard, 
the  idea  of  a  draper  in  Darlington. 

Well,  pretty  soon  some  one  will  revive  it, 
her-e  and  get  up  a  company  to  build  it. 

We  read  of  an  inventor- — who  designed 
machiner-y  at  great  cost  to  the  stockholders, 
who  had  formed  a  company  for  the  pui'pose 
of  introducing  the  goods — abandoning  his 
system  and  pr  oceeding  on  an  entirely  new 
basis,  r-eiidci  ing  the  old  machines  useless. 

That  is  pleasiint  for-  the  stockholders  I 

DuRiXG  the  year  1889  5,000  miles  of  i-ail- 
way  was  constructed  in  the  United  States, 
753  miles  in  Canada,  and  369  miles  in  Mexico. 
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TEADE  NOTES. 

Rubber  manufacturers  liave  advanced  prices  10 
per  cent.,  to  take  effect  June  2. 

*  * 

A  HOTEL  to  cost  $  J, 000, 000  is  to  be  erected  at  Thir- 
ty-fifth Street  and  Fifth  Avenue,  New  York,  in  the 
fall. 

*  » 

* 

THE"eftect  of  the  electric  light  current  on  the  com- 
passes of  some  vessels  is  so  great  that  it  becomes 
necessary  to  determine  how  many  hours  the  dynamo 
has  been  running  before  working  out  the  vessel's 
reckoning. 

*  *  * 

A  CERTAIN  West  End  manufacturer  recently  had 
several  notices  posted  warning  employees  not  to 
meddle  with  the  machinery,  etc.,  if  out  of  order. 
When  pay  day  came  around  he  deducted  from  each 
employee's  wages  ten  minutes'  pay  for  time  lost  in 
reading  the  notices— Cincinnati  Enquirer. 

*  * 
* 

The  most  expensive  thermometer  in  this  country 
is  in  use  at  the  Johns  Hopkins  University.  It  is 
known  as  Prof.  Bowland's  thermometer,  and  is 
valued  at  $10,000.  It  is  an  absolutely  perfect  instru- 
ment, and  the  graduations  on  the  glass  are  so  fine 
that  it  is  necessary  to  use  a  microscope  to  read 
them. 

*  * 

An  Australian  musician  has  invented  a  trombone 
that  is  played  by  steam.  Its  *  'God  Save  the  Queen" 
can  be  heard  at  a  distance  of  four  miles.  He  had 
hard  luck  with  it,  however,  for  the  people  of  his  own 
town  drove  him  out  as  a  nuisance;  and  now  he  is 
bound  to  make  a  noise  in  some  other  part  of  the 
world. 

*  * 

* 

One  down-town  jeweler  leceived  an  order  lately 
unlike  anything  he  ever  received  before.  This  was 
a  set  of  hot  air  registers  to  set  in  the  floor.  They 
were  made  of  brass  from  designs  by  the  architect, 
and  his  orders  were  to  plate  them  heavily  in  pure 
gold.  When  finished  they  are  to  submit  to  being 
walked  upon  in  the  country  house  of  Mr.  Rocke- 
feller. 

[Maybe  this  is  true,  but  we  don't  believe  it.] 

*  *■ 
* 

A  new  iron  steamer  left  Newcastle,  England,  last 
month  on  her  first  voyage.  In  the  course  of  it  she 
got  into  a  heavy  fog.  The  electric  search  light 
showed  something  white  a  little  distance  ahead  like 
a  cloud,  and  immediately  a  great  iceberg  loomed  up. 
The  helm  was  put  hard  to  starboard,  and  the  ship 
just  cleared  the  ice,  crashing,  however,  into  a  huge 
ledge  which  jutted  out  from  the  berg.  There  was 
a  heavy  avalanche  of  ice,  which  threw  the  ship  on 
her  beam  ends,  but  she  soon  righted,  and,  though 
leaking,  got  safely  into  New  York  harbor.  But  for 
the  electric  light  nothing  could  have  saved  the  ves- 
sel and  crew. 

*  * 
* 

In  a  recent  lecture  on  "  Flameless  Combustion," 
Mr.  T.  Fletcher  said:  "  The  appearance  of  flame  is 
misleading,  and  the  greater  the  flame  the  smaller  the 
work  done,  other  things  being  equal.  I  have  been 
asked  by  a  well-known  engineer  if  I  could  explain  why 
certain  boilers  gave  such  an  exceedingly  small  duty 
for  the  fuel  consumed,  when  the  flues  were,  as  he  said, 
'  filled  from  end  to  end  with  magnificent  flame.' 
The  fact  was  that  his  so-called  magnificent  flame 
was  a  delusion,  hollow  and  cold  inside,  and  not  com- 
ing into  contact  with  his  boiler  at  all.  When  the 
same  fuel  was  burnt  with  a  very  small  flame,  hardly 
visible  over  the  bridge,  the  duty  increased  some  30 
per  cent." 

*  * 

Ta^  'Castalia'  and  the  'Manola'  had  a  brush  the 
whole  length  of  Lake  Huron  recently.  The  '  Castalia' 
had  a  small  lead  on  leaving  Port  Huron,  with  the 
^Manold  close  after  her.  •  So  even  and  regular  did 
the  pace  continue  for  fourteen  hours  that  a  piece 
of  twine  stretched  between  the  two  boats  at  Port 
Huron  would  have  remained  unbroken  up  till  the 
time  they  parted.  The  clockwork  regularity  of  the 
machinery  is  to  be  credited  with  the  above  record. — 
Marine  Record. 

The  "suction,"  so-called,  had  much  more  to  do 
with  it.  A  fast  boat  cannot  get  away  from  a  slow 
one  if  the  latter  can  once  get  near  enough  to  catch 
her  "suction." 

*  * 

The  annual  report  of  the  Thomson-Houston  Elec- 
tric Company  shows  the  enormous  business  done  by 
such  concerns.  The  account,  February  1,  1889,  was 
$1,411,240.73,  from  which  there  has  been  divided 
among  the  shareholders  $1,000,000  as  stock  dividend, 
and  a  cash  dividend  of  $3.5,000  on  preferred  stock. 
There  has  been  added  $1,309,175.19,  making  the 
present  surplus  $1,685,415.92.  The  amount  of  an- 
nual business  has  increased  from  $300,000  in  1883  to 
$8,000,000  in  1889.  The  company  have  about  100 
lines  of  electric  railways  under  contract  and  in  oper- 
ation, aggregating  over  1,000  cars,  as  a  result  of  less 
than  two  years'  operations  of  this  department. 


The  United  States  Mint  recently  contracted  for  a 
balance  for  weighing  gold  and  silver  coin,  which  is 
I  f  remarkable  size  and  capacity.  It  has  just  been 
completed  and  placed  in  position  at  the  mint,  where 
it  gives  satisfaction.   The  beam  is  72  inches  long. 


It  will  carrj'  10,000  ounces  in  each  pan,  and  indicates 
the  100th  of  an  ounce.  During  the  year's  time  mil- 
lions of  dollars'  worth  of  gold  and  silver  is  weighed 
upon  this  balance,  hence  its  value  cannot  be  under- 
estimated in  drawing  a  hair  line  between  the  buyer 
and  the  seller.  It  is  probably  the  largest  balance  of 
its  kind  in  the  world.  Thus  says  an  exchange,  but 
it  would  seem  that'the  possible  error  of  the  100th  of 
an  ounce  would,  in  a  jjeriod  of  years,  make  Uncle 
Sam  very  rich,  if  the  error  was  in  his  favor  always. 


The  National  House  Committee  on  Patents  has 
directed  a  favorable  report  on  a  bill  amending  the 
patent  laws  in  several  material  points.  This  bill  pro- 
vides, among  other  things,  that  publication  for  a 
period  of  more  than  two  years  previous  to  applica- 
tion shall  debar  an  applicant  for  patent;  limits  the 
time  for  final  action  upon  a  claim  to  one  year  from 
the  time  of  the  filing  of  an  application  ;  gives  (he 
court,  in  patent  cases,  the  right  to  pass  title  to  a 
patent  by  decree,  without  any  act  on  the  part  of  the 
defendants:  grants  an  alien  the  right  to  file  caveats 
through  agents,  in  cases  where  his  native  country 
afi'ords  like  privileges  to  citizens  of  the  United  States; 
and,  finally,  provides  for  the  imposition  of  a  tax  of 
$10  on  every  patent  after  the  first  five  years,  and  $25 
after  the  first  ten  years,  under  penalty  of  vacation 
of  the  patent. 

*  * 
■* 

An  arrangement  for  the  prevention  of  accidents 
by  the  electric  current  has  been  adopted  at  the 
woi'ks  of  the  Morgan  Engineering  Company,  of  Alli- 
ance, Ohio.  A  board  is  fixed  on  the  wall  facing  the 
dynamo  in  the  engine  room.  On  this  board  are  six 
hooks  on  the  checks  of  the  six  men  who  are  em- 
ployed in  looking  after  the  circuits.  When  a  man 
is  called  on  duty,  he  removes  his  check  from  the 
hook  and  takes  it  with  him.  The  engineer  sees  by  a 
glance  at  the  board  that  one  hook  is  absent,  and 
that,  therefore,  one  man  is  engaged  about  the  lines 
around  the  shop,  and  the  dynamo  is  not  started  un- 
til the  check  is  replaced  on  the  hook.  The  engineer 
then  understands  that  the  coast  is  clear,  and  turns 
on  his  current  without  fear  of  accident  to  any  of  the 
linemen. 


Promotion  has  been  very  slow  from  the  grade  of 
Assistant  Engineer  to  that  of  Passed  Assistant  Engi- 
neer in  the  navy  for  some  years, owing  to  the  provision 
of  the  law  that  there  shall  be  only  one  promotion 
for  every  two  vacancies  until  the  number  of  Passed 
Assistants  has  been  reduced  to  sixty.  There  has 
been  complaints  among  the  Assistants  tnat  they 
were  still  further  kept  back  by  the  fact  that  a  num- 
ber of  officers  are  carried  on  the  active  list  who  are 
physically  incapacitated  for  service  and  ought  to  be 
retired.  In  order  to  afford  all  the  relief  possible  the 
Secretary  of  the  Navy  ordered  Passed  Assistant  En- 
gineers William  A.  H.  Allen,  C.  J.  Habighurst,  R. 
D.  Taylor,  and  W.  R.  King,  and  Assistant  Engineer 
C.  C.  Willis  to  appear  before  the  Retiring  Board  for 
examination  for  retirement.  If  these  officers  are 
all  retired  two  Assistant  Engineers  will  be  pro- 
moted. 


Mr.  F.  Howard  Boyer,  at  the  Department  of 
Physics,  Brooklyn  Institute,  spoke  upon  the  system 
of  producing  ice  for  domestic  and  commercial  pur- 
poses. He  described  the  various  methods  of  the  use 
of  anhydrous  ammonia,  and  gave  some  figures  on  the 
subject.  A  plant  capable  of  producing  twenty-five 
tons  of  ice  in  twenty-four  hours,  consisting  of  build- 
ings, boilers,  and  apparatus,  would  cost  $20,000;  two 
engineers,  $6  per  day;  two  firemen,  $4  per  day;  four 
tankmen,  $8  per  day;  two  and  one-half  tons  of 
coal,  $10.50;  gas  and  oil,  $1  per  day;  interest,  $3, 
making  a  total  of  |32.50.  This  would  amount  to 
$1.30  per  ton.  The  delivery  of  the  ice  would,  per- 
haps, amount  to  $2  more,  making  a  liberal  esti- 
mated cost  of  $3.30  per  ton  for  the  total  cost. 
The  larger  the  plant,  according  the  cheaper  the 
per  ton.  Mr.  Boyer's  estimates  were  for  the 
can  system  of  making  ice,  which  turns  out  cakes  of 
250  pounds  each,  made  from  distilled  water. 


CoRRtKJATED  steel  furnaces  for  boilers  are  manufac- 
tured solely  in  the  United  States  by  the  Continental 
Iron  Works,  Brooklyn,  N.  Y.,  who  find  the  demand 
for  them  steadily  increasing.  Some  of  the  recent 
orders  filled  by  them  are  as  follows  :  8  furnaces  to 
McNeil  &  McLachlan,  Brooklyn,  N.  Y.,  for  the  new 
steel  fire  boat  ^New  Yorker';  2  furnaces  for  the  Ver- 
tical Tube  Boiler  Co.;  16  furnaces  to  the  Quintard 
Iron  Works,  N.  Y.,  for  U.  S.  Cruiser 
No.  11  ;  8  furnaces  to  the  Union  Iron 
Works,  San  Francisco,  Cal.,  for  Ss.  '  City  of 
Panama';  16  furnaces  to  the  Morgan  Iron  Works,  N. 
Y.,  for  steamer  'Rhode  Island';  2  furnaces  for  the 
Lake  Erie  Boiler  Works,  Buffalo,  N.  Y.;  3  furnaces 
for  the  Atlantic  Iron  Works,  East  Boston, Mass.;  and 
5  furnaces  just  finished  for  M.  T.  Davidson,  Brook- 
lyn, N.  Y.,  for  boilers  for  Brooklyn  AVater  Works. 
The  Continental  Iron  Works  have  also  just  com- 
pleted and  delivered  to  the  Brooklyn  Navy  Yard, 
56  of  their  corrugated  furnaces  for  U.  S.  cruisers 
Nos.  7  and  8. 


The  Fall  River  Iron  Works  mill  is  driven  by  two 
tandem  triple-expansion  engines  attached  to  opposite 
ends  of  the  same  shaft.   It  is  rated  at  1,300  h.  p. 


running  at  05  revolutions  per  minute,  and  with  150 
lbs.  initial  pressure.  The  high-pressure  cylinders 
are  163^  in.  in  diameter,  the  intermediate  28  in.,  and 
the  low-pressure  42  in.,  the  stroke  being  5  ft.  The 
flywheel  is  28  ft.  in  diameter,  114  in.  on  the  face  and 
carries  four  belts,  two  of  which  are  32  in.  in  width, 
one  26  in.  and  one  16  in.  The  pulley  weighed,  when 
finished,  97,728  lbs.  The  cylinders  are  st€am  jacket- 
ed and  cased  in  sheet  metal  instead  of  the  usual 
black  walnut  lagging.  The  wrist  plate  is  superseded 
by  the  more  modern  arrangement  now  used  by  the 
Corliss  Company,  securing  a  more  rapid  movement 
to  the  valve.  Each  cylinder  is  provided  with  the 
Corliss  Company's  new  release  valve,  allowing  for 
the  escape  of  entrained  water.  This  consists  of  a 
long  flat  steel  spring,  the  ends  of  which  press  upon 
valves  located  in  the  back  bonnets  of  the  exhaust 
ports.  An  excessive  pressure,  such  as  would  be  gen- 
erated by  the  confinement  of  water  in  the  cylinder, 
lifts  these  valves  against  the  action  of  the  springs  and 
allows  the  water  to  escape.  The  engines  have  been 
in  continuous  operation  since  October  15,  1889,  and 
develop  1,400  h.  p. 

*  * 

Prof.  Elihu  Thomson,  in  speaking  on  "  The 
Problems  of  the  Future,"  says:  "In  the  near  future 
railways  will  be  run  by  electricity;  not  the  small 
roads,  I  mean,  but  really  the  large  ones  connecting 
cities,  and  there  is  no  reason  why  we  should  not  ex- 
pect higher  speeds  than  we  can  attain  at  present  with 
our  steam  locomotives.  There  we  have  reciprocating 
parts  that  must  be  put  in  motion,  stopped  and  re- 
versed continually,  while  in  the  electric  locomotive 
we  have  the  simple  rotary  motion,  which  is  all  we 
need,  which  makes  it  possible  accordingly  to  run  at 
a  much  higher  rate  of  speed.  Although  the  steam 
locomotive  has  been  very  much  improved,  yet  it  can 
hardly  compare  with  the  economy  of  stationary  en- 
gines, placed  where  they  can  have  an  abundant 
water  supply  for  condensing  purposes.  We  can, 
therefore,  by  employing  stationary  engines  and  elec- 
tric roads,  do  away  with  a  great  deal  of  unnecessary 
weight,  and  the  movingparts  being  symmetrical,  we 
can  attain  a  much  higher  speed,  say  a  hundred  miles 
an  hour.  This  would  be  a  grand  step  forward, 
which  would  save  us  a  great  deal  of  time.  It  might 
even  be  possible  to  reach  a  speed  of  150  miles  an 
hour;  it  simply  depends  upon  finding  the  method  of 
applying  sufificient  power,  and  building  the  locomo- 
tives to  suit,  arrangements  being  adopted  to  keep 
the  cars  on  the  track. 


CLUB  RATES  FOR  1890. 

In  former  years  we  have  made  large  re- 
ductions for  clubs,  varj'ing-  in  amount  with 
the  numbers  sent.  These  rates  have  been 
lower  than  we  can  longer  afTord,  and  we 
feel  that  we  cannot  continue  them  longer. 
We  hope  our  friends  will  feel  that  they 
get  $2  worth  of  value  in  each  issue,  at  least 
that  annuallj^  and  continue  their  favors  for 
1890.  We  have  therefore  to  announce  that 
our  rates  for  1890  are: 

Two  names,  one  of  them  new.  .$1.80  each. 

Five  names  1 .70  each. 

Ten  names  1.50  each. 

This  is  the  lowest  rate  we  can  make  for  The 
Engineer  for  any  number  of  names.  We  add 
also  that  all  names  comprising  a  club  must 
be  handed  in  at  one  time;  we  cannot  extend 
the  privilege  of  joining  a  club  at  any  time 
during  the  year  to  one  or  two  persons. 

Those  who  are  willing  to  aid  our  enterprise 
to  the  extent  of  soliciting  their  friends  to 
come  in,  can  write  the  names  on  a  separate 
sheet  and  send  them  with  the  monej'.  Send 
an  express  company's  receipt  or  postal  notes 
in  preference  to  postal  orders.  Be  particular 
and  have  all  names  and  addresses  correct. 

RATES  AT  WHICH* WE  FURNISH  OTHER 
PAPERS  WITH  THE  ENGINEER. 

Subjoined  will  be  found  our  clubbing  rates 
with  other  papers,  the  proprietors  of  which 
make  a  reduction  in  their  rates  in  connection 
with  us. 

All  complaints  of  irregularity  in  receiving 
other  papers  should  be  made  directly  to  the 
publishers  of  them,  not  to  us. 

Publication  With 
Price  per  year.     The  Enoinbkb. 

Scientific  American   3.00  4.50 

American  Miller   1.00  2.75 

Manufacturer  and  Builder. ..  1.50  3.00 

American  Machinist   3.  CO  4.70 

London  Engineer  10.00  11.00 

ENGINEERS'GAZETTE,Loudon  1.50  3.50 

National  Car  Builder   1.00  2.75 

Cotton,  Wool  and  Iron   3.00  4.25 

These  rates  are  for  new  subscribers  to  the 
journals  named,  and  those  who  send  money 
through  us  will  please  state  whether  their 
subscriptions  are  new  or  a  renewal. 

Any  periodicals  not  on  this  list  will  be  fur- 
nished at  a  discount  from  regular  rates. 

JosN  B.  Jackson,  Printer,  iS  Centre  8t.,  Now  Ywk. 


TilE  ENGINEEIt. 
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BOOKS   AOVERXISED    IN   THESE    PAGES   SOLO    BY  US.^ 


Hints  foP 

,   Steam  Yachtsmen, 

A  pamphlet  of  abuut  forty  patjes,  full  of  iiiforiiia- 
tioii  for  owners  and  enKiiieers,  by 

E.  E.  ROBERTS, 

author  of  Useful  Hints  on  Steam,"  and  inventor 
of  the 

ROBERTS  SAFETY  WATER-IUBE  BOILER. 
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SENT  fRIIK  ON  RKCKIPT  OP  TWO-CENT  STAMP. 

Address 

E.  E.  KOIIEU  I  S, 

Telephone  Big.,  18  Co  tlandt  St.  New  York, 


HORACE  SEE, 

Engineer  and  Naval  Architect, 

(CoNSUI/riNO,  CoNSTHUCTlNO,  AND  Exi'KUT) 

Number  I  Broadway,  New  York. 


OCEAN     MARINE  ENGINEERS' 
BENEFICIAL  ASSOCIATION, 
No.  69,  N.  Y. 
HALL,  18i»  BOWKItY, 
meetf*   cvvrf   Wednesday    KviMilii-;  al 
7>30.    Vlkidiig^  ItrotlK-rM  iiUli  Oeden- 
tialtt  cordially  liivili-d. 
GEO.  UHLER,  Sec'y.  J.  GEO.  HERMES,  Prest 


KATZENSTEIN'S 

Self-Acting  Metal  Packing, 


For  Piston  Rods,  ValT* 
Stems,  etc. 
'J'^Of  every  deecription. 
^■'^  For  Steam  Engine!,  Lo- 
comotives, Pumps,  4c. 

Adopted  and  in  OM 
by  the  principal  Iro» 
Works  and  Steamihip 
Companies  within  th« 
last  10  years  in  this  and 
Foreign  Countries.  Foi 
fall  particulars  and  re- 
ferences, address, 

I.  XimHSTIIV  *  09. 


337  Went  St., 


New  Vork> 


LANSDELL  SYPHON 

A  Cheap  and  Simple  Steam  Pump, 

VS'iil  killK  l)y  (llrcrt  ucUdli  iif  !■  Ii'ii'ii.  Has 
nc»  valveH  or  (tthcr  worklnK  ljart<,  itnd 
cannot  net  out  of  repair,  oann  >l  freejc, 
and  will  pump  axhi-H.  waKto,  oranythlUK 
that  'iin  enter  the  idpt'H.  "Invulualili;  as 
a  hllKH  puuii)." 

Made  in  lead  or  brass  for  acids. 

JiiHN  S.  LENG'S  SON  &  CO., 


4  Fletcher  St. 


MANHATT.\N 

SELF-LUBRICATING 

I'lunibnKo  i'ackinB 

's  thp  Ijcst  to  he  had  for  St<-enicrN, 
LoconidtlvcK,  Stailiinary  Fn^lncs, 
J'Uiiip',  Willi  (ill,  iKii  iir  colli  water. 
\  alM-s.  sicaiii  1  laiiiiiiei s,  etc.  It  Is 
mail*'  ruiind  and  ^mu  re. 

Send  lor  clr.  ularw,  or  .■-aniple  for 
trial  to  the  i>eiieral  AgentH, 
<^KEENE,  TWEED  Jk  CO.. 

S."  Cham  KKiis  i-7.,  N.  Y. 


WORTHINCTON 

STEAM  PUMPS 
PUMPING  ENGINES 
INDEPENDENT  CONDENSERS 

SKND  FOR  GENERAL  CATALOCil  K 

HENRY  R.  WORTHINGTON 

Boston.   Philadelphia.   Chicago.   St.  Louis.   St.  Paul.  San  Francisco. 


W'c  make  iiriytliliiK  In  niclul  fioin  mtcwm  to  complete 

inVentions  perfected  ! 

details  worked  out! 

drawings  made. 

Small  I  rival  c  work  she, ps  (II  iid  \i  ii  li  lai  in-»  and  cnn. 
plcte  oiitllts  of  lools  III  Ici  In  ilii-  day  or  wi-i-k,  to  In 
vcnlors.    Clrcularfi  sent. 

A.  .1.  W  EED  &■  <'0. 
DrnnclilHincn  and  .tlodi-l  ,>liilirrfi, 

111.,  and   tH  I  nti'.KTY  sj  ,  Nkw  NVikk. 


JOSEPH  DE  RYCKE, 

(ForinerU  will.  Ji,ii>  lto*i  ii  j..  rion.) 

94  LIBERTY  ST., 
Rooms  9  and  10.  Hew  York. 

l)r;iwiiigH,  [jlanH  and  s]>ecifici»tii>iis  for 
marine  <-iigineK  and  boiler^i,  Kteaiii  veMsels, 
vac-litH  and  tugs,  and  iron  Htructures  in 

gfncr.'il. 

fERHONAI.    !«I  TEU  V  l-.M»\  (;|VKN. 


Corrugated  Metal  Gaskets.  BOOKS  for  ENGINEERS. 


MANUFACTURED  BY 

22  Corllaiid  street.  New  York. 

Sup't  of  the  late  Delamateu  Iron  Woiiks 
of  same  patterns  and  desig:ns  as  before,  aciaiiteil  t 
each  vessel.    Consulting  Expert  and  Construct  ii  : 
Engineer.  Estimates  on  machinery, damages,  etc. 
AIR  ICK  ITIACIIINES. 


FOir  S  A  I,E.-A  iHina  tide  w  ell  estahllslicd  and  i 
creasing  t'ountry  practice.    $5IJ(I  down  buys  It  wltli 
$\,  IKi  worth  on  hand.   Marriage  object  of  selling. 

H.  SCONGALL,  C.  E.  and  Water  Commiss'r 
Mtenniboat  Springs,  Routt  Co.,  C*lo. 


THE  PRATT  &  WHITNEY  CO., 

MANUFACTURERS  OF  MACHINE  TOOLS 

For  Railway  and  General  Machine  Shops. 

COMPRISING 

Lathu;  Planert;  Corrugating  Machines  for  Orooving  Chilled  Grinding  Rolls  for  Flouring  ifUU; 
Driiling  Machines  (Horizontal  and  Vertical);  Screw  Machines;  Milling  Machines; 
Gutter  and  Twist-Drill  Grinding  Machines,  Turret  Head  Chucking, 
Bolt-  Cutting,  Forging  and  Finishing  Machinery;  Nut- 
Tapping  and  Gutting  QfF  Machines;  Boring-Mills. 

And  Plants  Complete  for  Gun  and  Sewing  Machine  Manufacture. 
Special  Machinery  for  Metal  Worlcing. 

raacbineii  Completely  Equipped  with  Tools,  Fixtures  and  Ganireii 
for  nianufacturiue  metal  Ooods  Generally. 

O.  8.  STAin>Aiu>  Taps  and  Draa  for  both  Hand  and  Machine- Work  ;  Pipe  Taps  and  Reahers. 

lUster  Car-Btiilders'  Standard  Limit  Gauges  for   BOUND  BAR  IRON.     U.  S.  SUndard 

Thread  Gauges.   Standard  Cylindrical  Size-Gauges.   Drop-Forged,  Steel  Caliper  Gauges. 
Standard  Hand,  Shell,  and  Chucking  Reamers.    Taper  Reamers  for  every 
purpose.  Hardened  and  Ground  Steel  Mandrils,  and  every  appliance 
in  TOOLS,  FIXTURES,  or  SPECIAL  GAUGES,  necessary 
for  STANDARD  INTERCHANGEABLE  WORK. 

Combination  Liatbe-Cbucks;  Rensbaw  Ratchet  Drills,  Etc* 

%M  Send  for  Illustrated  Catalogue  and  Price-List. 


J.  M.  ALLEN,  -  -  -  President. 
Wm.  B.  FRANKLIN,  -  Vice-President. 
F.  B.  ALLEN,  -  Second  Vice-President. 
J.  B.  PIERCE,  Secretary  atid  Treasurer. 


Issues  Policies  of  Insuniiice  after  a 
careful  Inspection  of  the  Boilers, 

COVERINO  ALL  LOSS  OR  DAMAGE  To 


BUILDINGS  AND  MACHINERY, 

ALSO 

^    Covering  Loss  of  Life  and  Personal  Injury 

ARISING  FROM 

STEAM  BOILER  EXPLOSIONS, 

The  Business  of  the  Company  includes  all  Kinds  of  Steam  Boilers. 

Full  informatioa  concerning  the  plan  of  the  Company  can  be  obtained  at  the 

COMPANY'S    OFFICE,  •  HARTFORD,  CON^2., 

oil  AT  ANY  AGENCY. 


Pattern  Letters  for  Molders 

Brand  Letters,  &c.    Vanderburgh,  Wells  Ac 

Co.,  No.  8  Spruce,  near  Nassau  St.,  New  York. 


GARY  &  MOEN  COMPANY, 

234  West  29th  St.,  New  York. 

Spiral  Springs  for  All  Purposes, 

ItMl  Wire  Bods  Straightened  and  Cut  to  Leof  tha. 


HYDRAULICS.— Practical  Hydraulics;  a  series  ol 
Rules  and  Tables  for  the  use  of  Engineers,  etc.. 
etc.,  by  Thomas  Box.  Sixth  edition,  numerous 
plates,  post  8vo,  cloth  82  00 

THE  PRACTICAL  STEAM  ENGINEERS'  GUIDE 
in  the  design,  construction,  and  management  of 
American  stationary,  porUible,  and  steam  lire 
engines,  steam  pumps,  boilers,  injectors,  govern- 
ors, indicators,  pistons,  and  rings,  safety  valves 
and  steam  gauges,  for  the  use  of  engineers,  tire- 
men, and  steam  users,  by  Emory  Edwards.  Ulus 
trated  by  119  engravings,  crown  Svo,  cloth. $2.50 


(Patented.) 

Are  the  most  reliable  for  flangfa 
connections;  made  plain,  oval, 
square  and  irregular  for  pipes, 
cyunders,  valves  and  chests. 
Is  not  affected  by  water,  steam, 
gas,  oil,  vapors  or  acid  solutions. 


U.  S.  UINEBAL  WOOL  CO., 
2  Cortlandt  Street, 

N£W  YOBX. 


Second-Hand  Machinery 

FOR  S^XjE. 

Also,  ali  kinds  of  Second-^' and  Machinery  fur- 
uisheti.  New  Machinery  furnished,  and  Second- 
Hand  taken  in  exchange  or  purchased.  Send  for 
Monthly  List  ;  too  long  for  publication. 

NEW  YORK  MACHINERY  DEPOT, 

BRIDGE  STORE,  No.  16, 

On  Frankfort  St.,   New  YorICi 

A  TREATISE  ON  THE  USE  OF  BELTING  FOR 
THE  TRANSMISSION  OF  POWER,  with  numer- 
ous illustrations  of  actual  methods  of  arranging 
main  driving  and  quarter  twist  belts,  and  of  belt 
fastenings.  Examples  and  rules  in  great  number 
for  exhibiting  and  calculating  the  size  and  driv- 
ing  power  of  belts.  By  John  H.  Cooper.  M.E.$3.50 

PRACTICAL  ELECTRICITY. -A  laboratory  and 
lecture  course  for  first  year  students  of 
electrical  engineering,  based  on  practical  defi- 
nitions of  the  electrical  units.  By  W.  E. 
Avrton,  F.  R.  S.,  Asso.  Mem.  Inst.  C.  E. 
Illustrated.    New  York  $2.50 


118  page  Catalogue  free  on  application. 

TREATISE  on  the  Richards  Kt*am  hjigine  Indica- 
tor, by  r,.  T.  Porter.    Illu(,trate<l.  8vo  %i  W 

IRON  and  Steel  Founding,  by  Claude  W'llie. 
Second  edition,  revised  and  enlarged,  8vo.  .93  (10 

AL/iEBKA  Self  taught,  by  W.  K  Higg».  Aneaay 
and  simple  explanation,  8vo  91  (M 

THE  FIRKMEN  S  (iulde.  A  Handbook  on  the 
Care  of  Boilers.    Fourth  edition,  8vo  90  50 

USEFUL  HINTS  to  .Seagoing  Engineer*,  and 
how  to  re()air  and  av<jiil  "  breakdowns."  Svo. 

E.       F.  N.  SPOnT 

\l  Cortlandt  Street,      •     NEW  YORK. 

STEAM  ENGINE.— A  Pocltet-Book  of  Practical 
Rules  for  the  Proportions  of  M<jdern  Engine* 
and  Boilers  for  Land  and  Marine  p'urp<jbe<>.  by 
N.  P.  Burgh.  Details  of  High-Presaure  Engine, 
Beam  Engine,  Condensing,  Marine  Screw  En- 
gines. Oscillating  Engines,  Valves,  etc..  Laud 
and  Marine  Boilers,  Proportions  of  Engines  pro- 
duced by  the  rules.  Proportions  of  Boiler*,  etc. 
32mo.  roan  ,  91  SO 

STEAM  ENGINE.— I veson's  Horse-Power  Dia^m 
shows  power  of  Siinple  or  Compound  Enfrinea, 
with  any  diameter  of  cylinder,  pretisure,  speed  or 
cut-off.  quantity  of  water  used,  mean  pretisure 
for  any  cut-off,  and  Gross  Piston  pressure,  with 
explanations  94  2S 

THE  POCKET-BOOK  OF  POCKET  BOOKS,  being 
Molesworth  and  Hurst's  Pocket  Books,  printed 
on  Indian  paper  and  bound  together  in  one  vol- 
ume, royal  «mo,  Russia,  gilt  eiiges   95.00 

Engine  and  Plant  For  Sale. 

One  6  Hor.se  Double  Cylinder  Vertical 
Engine,  used  only  3  months,  complete, 
with  sight  feed  lubricatiir,  and  all  fi.vtures 
ready  for  use.  Also,  one  30  inch  Howard 
and  Morse  ^'elltilating  Fan.  Will  be  closed 
out  at  a  bargain  to  the  (irst  comer. 

CORNISH,  54  Beekman  St.,  N.  Y. 


THE  NEW  INDUSTRIAL  LIGHT. 


iii 


BRILLIANT!  POWERFUL!  and  DIFFUSIVE! 


Burus  Petrolenm  Oil  Sjrayril  liy  Compresseil  Air, 

SIinPLE!   SAFE!   and  ECONO^niCAL  ! 

Thousands  in  use  in  Iron  Works,  Machine  Shops,  Railroad 
Yards,  etc.,  etc.,  in  Eurojio,  and  in  the  United  States. 
Lamps  and  Burners  from  'M  to  10,(0)  catidle  power, 
inanii  fai  l  II  re<l  liy 

INDUSTRIAL  LIGHT  COMPANY, 

iy<»  'remple  <'<iiirt, 
.Authorized  Representatives  :  New  Vork.  Cltj  . 

Ravd  Drii-i.  Company.  N.-w  York  City. 
BUFKALO  ENGINEERING  t'O. 
P.\RV1N  &  CO..  Philadelphia.  I'a. 
ISAAC  REYNOLDS.  Cleveland,  o. 


\'an  Santvoord  &  H.iuFF,       RICHARD  DUDGEON, 

SOLICITORS  OF  PATENTS 


No.  24  Colnmbia  Street,  New  York« 


.Maker  and  Patentee  of 


american  and  foreign 
Advocates  in  Patent  Causes, 
44  PARK  ROW, 

Times  BuUding,  Itooms  191, 192,  New  York  City, 

J.  ViLN  SA>TV00RD.  W.  HAfTT, 


STEAM  BOILERS.— The  Boilermaker's  and  Iron 
Shipbuilder's  Conipjiuion,  comprising  a  series  of 
ori^-iiial  and  carefully  calculated  tables.of  the 
utmost  utility  to  persons  interested  in  the  iron 
trades,  by  James  Foden,  author  of  "  Mecbanica 
Tables,"  etc    fcap,  Svo,  cloth   $2  0 


Improved  Hydraulic  Jacks 

PunrlifS.  Kiilli  r  Tutje  Kxi>aiiih  n>.  aiul  lilnri  AcllnK 
Steam  Uainnters.  Ja<*ktt  for  Prcv.liiK  uu  Car  \N  tteeU 
or  Crauk  VIua.  nia>le  to  order.  I'oniniuulcstlviu  by 
letter  will  re^'elve  pn>mpt  attention. 


TENTH   YEAR  OF  PUBLICATION. 


tltE  ENGINEEll. 


SOUTH  BROOKLYN  STEAM  ENGINE  WORKS, 

Successors  to  William  A.  Li^litliall. 
VAN  BRUNT  &  SUMMIT  8TS.,  BROOKLYN,  N.  Y. 

3i«  \v  Voi  k  om<<-,  «!)  Wall  SIrcol. 

Iron  and  Brass  Foundry  and  Machine  Works, 

BUILDERS  OF 

LIGHTHALL  SURFACE  CONDENSERS. 

D.  K.  OOHK'S  PATIiNT  I ifl FKO VKifl EINTS. 

□E'EEU  T7V-A.TEn  HU^TJEHS,  etc,  ©tc, 

Pat.  Combined  Surface  Conden'^er  and  Feed  Water  Heater. 

Cast  Iron  and  Brass  Tube  Heads,  Pati  iit  Brass  Screw  (Jlands,  Patent  Paper, 
Waslier,  Vulcanized  Fibre  and  Wood  Packings. 

LIGHT  WEIGHT  BRASS  CONDENSERS  A  SPECIALTY. 

CONUKNSI^R  KKPAIRS  PROITIP'ri> Y  AXTEMDED  TO. 


leeler  Conienser  &  Umm  fforts, 


93  LIBERTY  STREET, 

NEW  YORK. 


PROPRIETUUS  AND  MANUFACTURERS  OF 

WHEELER'S 

ImprovedPatentSnrfaceCondensers 

SEND  FOR  CIRCULAR. 

ALSO  THE 

WHEELER  "ADMIRALTY"  CONDENSER 
WITH  PATENT  SCREW  GLANDS, 

AND  THE  KHEELER-LIGHTFALL  bONDENSER,  with  Patent  Waterproof  Paper  Packings. 

Light  Weig-ht  Surface  and  Jet  Condensers  for  Steam  Yachts,  etc.,  a  Specialty! 


Tensile  strength  upwards  of  79,000  lbs.  per  sq.  in.  Torsional  S  rength  equal  to  the  best 
Machinery  Steel.    An'i  Frict  onal  and  Non-Corrosiv. 
CAN  BE  FORCED  HOT. 

Rods  for  pumps  and  bolts.    Yacht  shafting.    Rolled  sheets  and  plates  for  pump  liQiiisfs  and  conden 
ser  tube  sheets,  etc.    Ingot  metal  for  car  and  engine  bearings.   Spring  wire. 

ANSONIA   BRASS  &  COPPER  CO., 


CHICACO. 


>»ole  Ulniiiifiictiircrs. 

Send  for  Circular. 


NEW  YORK. 


&  wABswoRTH  BftRNftROS  SEPARATOR, 

St.,  New  York.         a  t 


DORETHY 

357  West 
1  BOILER  TUBE  STOPPERS. 


Naval 
Constructors 
Architects. 
Builders. 
Mechanics. 
Assayers. 
Chemists. 
Scientists. 
Students. 


Size  lCx}xH 
in.  Complete 
pocket  book. 

All  practi- 
cal problems 
solved  at 
sight. 

Mailed  on  re- 
ceipt of  75  cts. 


"'or  Sepa-ating  and  Removing  Entrained  Water 
'rom  Live  Steam  ;  Condense  Water  and  Oil, 
3irt,  etc.,  from  Exhaust  Steam.  Special  Device 
tor  Surface  Condensers.  Send  for  Circular  and 
Prices. 

GEORGE  A.  BARNARD, 

15  Cortlaiidt  Street,   NEW  VORK. 


B.  C.  SMITH.  Ho.  1  Broadway,  N.Y. 

WARMING  AND  VKNTILATINU.— A  practica 
treatise  pn  'warming  buildings  by  Hot  Water 
Steam  and' Hot  Air,  on  ventilation,  and  the 
various  methods  of  distributing  artificial  heat, 
and  their  effects  on  animal  and  vegetable 
Physiology.  To  which  arc  added  an  inquiry  in- 
to the  laws  of  radiant  and  conducted  Heat,  the 
chemical  constitution  of  Coal,  and  the  combus- 
tion of  smoke.  By  Charles  Hood.  8vo,  cloth, 
 85.00. 


"  Useful  Hints  on  Steam." 

By  E.  E.  ROBERTS. 

Second  Edition.   A  Book  of  96  pages.  Illustrated. 
Full  of  information.   Mailed  upon  receipt  of 

20  CENTS. 

NO  POSTAGE  STAMPS  RECEIVED. 
Address,  W.  BLITZ, 
Teleplioiic  Bld^.,  I  8  Corllaiidt  Se.,  N.V. 


INLET 


STEAM 
TRAP 


CURTIS 

MANUFACTURED  BY 

THE  CURTIS  REGULATOR  CO., 
Beverly  St.,  Boston,  Mass. 

Has  balanced  Valve,  therefore  works  equally  well  under 
HIGH  or  LOW  pressure  ;  discharges  full  area  of  pipe  ; 
has  hard  composition  float,  vented  to  the  atmosphere, 
and  is  warranted  not  to  collapse  or  fill. 

GENERAL  AGENCIES: 

New  York,  109  Liberty  St. 

Pliiladelpliia,  2,035  North  Front  St. 
Minneapolis,  210 South  Third  St. 
CUicago,  218  Lake  St. 


JENKINS  BROS/  PUMP  VALVES. 


We  make  a  spec  ially  of  Hard 
Rubber  Pump  Valves  for  Hot  Water 
Oils,  and  Acids,  also  for  very  high 
pressures. 

Accept  no  Pump  Valves  as  JEN- 
KINS' or  JENKINS  BROS.'  unless 
st.'imiHMl  liki-  cut. 


JENKINS  BROS., 
71  John  St.,  New  York. 
54  Dearborn  St.,  Chicago. 

1  05  Milk  St.,  Boston. 

2  !  No.  Fifth  St.,  Phila. 


'^VALLEY  PUMP^CO.,  Easthampton,  Mass 


TT  /\  T  .T  . 

DUPLEX  STEAM  PUMP. 

FOR  ALL  DUTIES, 

Simple,  Durable  and  Efficient. 

Send  lor  18S0  ('alalogiit-. 

HALL  STEAM  PUMP  CO.,  91  Liberty  St.. 

CHICAGO,  PITTSBURGH  />ND  ST.  LOUIS. 


yi  PROVED 


PUMPING 


The  new  Handy  Binder  makes  a  per 
feet  book  of  one  or  twenty -six  issues  of  The 
Engineer  Papers  bound  without  mutila- 
tion. Pages  open  flat.  In  flexible  board 
sides  50c. 

ROBERT  P.  WATSON  Si.  SON, 

150  Nassau  Street,  N.  T. 


SIX  CENTS  will  buy  a  Hack  Saw  Bliidc 
which  Bill  cut  iron  all  day  without  sharpen- 
ing, and  on  many  kinds  of  work  will  do  as  much 
as$l  worth  of  flies.  Twelve  cents  will  buy  a  but  h- 
er's  saw  blade  which  will  cut  bone  four  weeks 
without  filing.  Both  kinds  are  tempered  by  a  se- 
cret  process  which  enables  them  to  do  five  times 
as  mucb  work  as  any  others  in  use.  All  saws 
marked  with  a  star  and  bear.ng  our  name  are 
fully  warranted  wherever  bought.  For  sale  by 
all  hardware  and  supply  dealers  in  this  country 
and  Europe. 

MILLERS  FALLS  COMPANY, 

93  Reade  St.,  Xew  York. 


R 


ELIANCE  HYDRAULIC  JACKS, 
SOLID  DRAWN  WELDLESS  STEEL  TUBES. 
ORIGINAL  DEAD-STROKE  POWER  HAMMERS, 

No.  14  North  Fifth  Street, 

PHILADELPHIA,  PA. 


Stevens  Patent  Spring  Dividers  I  Reliable  Calipers. 


Ideal,  .\o.  67 

With  Thumb  Attachment 


Price,  by  mail,  postpaid. 

3  inch  $1.15 

4  "    1.411 

6  "    1 -tO 

C  "   


TOOLS. 


-\o.  51. 

With  right  and  left  hand  screw 
These  Calipers  have  two  ten- 
sion screws  added,  thereby  re- 
mcivin^'  all  buck  Irish,  maklDg 
them  perfectly  reliable, 
5  inch,  price  per  pair  $1.25 


Ideal  Surface  Gauges,  Depth  Gauges,  Ideal  and  Leader  Spring  Dividers  and  Calipers, 
and  Fine  Machmists'  Tools.  Illustrated  catiilnijue  fne  tn  <ill. 

J.  STEVE\S  AU.MS  &  TOOL  CO..  I'.O.Bux  -ih  t'hicopee  Falls,  .Mass. 


0 

"THE 


GREASER." 


ECONOMY  of  liibricaut, 

SIMPLICITY  of  coustructiou, 

DURABILITY,  and,  above  all, 
RELIABILITY  in  action,  and 
its  characteristic  i>oiuts. 

NOTHING  AUTOMATIC  ABOUT  IT. 

The  hand  on  cup  prac- 
ticallv  "feels"  the  pin. 

Castor  or  hard  oil,  grease  or  tallow 
plain,  or  a  mixture  of  any  or  all  can 
be  nsod  while  under  full  steuni. 

O'CONNELL  &  CAHILL, 

PATENTEES, 

Manistee,  Mich. 


TENTH    YEAR    OF  P  U  B  L  I  C  A.T  I  O  N' 


f  HE  ENGINEER 


hi 


WM.   BERKEFELD'S   FOSSIL   MEAL  COMPOSITION. 


Each  BaK  marked  with  trade  mark,  thus  US'" 
Bewake  oil-  Imitations.  (Jrdei-  direct 
from  the  sole  proprietors  in  the 
United  States, 

THE  FOSSIL  MEAL  COMPANY, 
August  Giese,       -  Proprietor 
2  Cedar  St.,    New  York. 
Or  from  our  authorized  agents. 


DIXON  S  BELT  DRESSING 

AND  LEATHER  PRESERVATIVE.  ' 

Altsoliitoly  prcvi'iils  a  bell,  Iroiii  Slipiiiii;;  ;iinl  ll:,)r<iii"j lily  iiicsci  vc.h  IIk^ 
leather.  It  is  not  ii  lu^w  and  untr  ied  iii'ticle,  but  has  the  sf roni^'esl  reeoin- 
nieiidaliuns.  It  will  pay  y<>ii  to  send  for  eircniar,  for  it  will  save  you  nion(>y. 

JOS.  DIXON,  CRUCIBLE  CO.,  Jersey  City,  N.  J. 

LE  COUNT'S  NEW  EXPANDING  MANDREL. 

(Patented  Ueceinber  i"),  1877.) 

If  You  will  Try  this  Tool  You  will  not 
Regret  the  Expense. 

AMATEUR'S  SIZE. 

Taking  anything  from     to  1  inch  inclusive,  price  fS  00 


MACHINIST'S  SIZE. 


No.  1   i^tol    in.,  price  $10  00 

No.  3   1     to  1^  in.,  price   14  0(1 

No.  3  lJ^to3    in.,  price   18  00 

No.  4  (with  screws)  2    to  3    in.,  price   32  00 

No.  5    "         "   3    to  4    in.,  price   44  00 


C.  W.  LE  COUNT,  South  Norwalk,  Conn. 


INDICATOR  PRACTICE  AND  .^TEAM  ENGINE  '  SLIDE  VALVE.— Tlie  Slide  Valve  practically  con- 
ECONOMY,  with  plain  directions  for  attaching  sidered.  by  N.  P.  Burgh,  Engineer,  containing 
the  indicator,  taking  diagrams,  computing  horse      illustrations,  and  llil  pages  of  letterpress.  Crown 

power,  drawing  the  theoretical  curve,  calculat-      3vo,  cloth  82.0( 

ing  steam  consumption,  determining  economy,  ^  ,„,.t^     .  ,  ,  , 

locating  derangements,  etc.,  also  Ubles  required  MECHANICAL  DRAWING.-Prepared  for  the  u.se 
In    making   the   computations,    by  Frank  F.      of  the  Students  of  the  Mas.sachusetts  Institute 

Hemenway.    Price   ..$2.00      of  Technology,  by  Prof.  Lmus  Fauncc  gl.-O 


,18(Oi\TLflNPT5TnEET. 


FOR  I890, 


Just 
Issued, 


THE  RAILROAD,  TELEGRAPH  &  STEAMSHIP  BUILDERS'  DIRECTORY. 

A  United  States  Business  Directory  containing  the  names  of  manufacturers  and  dealers, 
covering   all   articles,  devices    and  materials   used  in  the  construction  and   operation  of 

Railroad,  Telegraph,  Steamship,  Heat  and  Power,  Electric  Light 
Co.s'  etc.,  including  dealers  in  Lumber,  Iron  and  Steel.  Locomotive  and 
Car  Builders,  Railroad,  Bridge  and  other  Contractors;  Electric  Light, 
Telegraph  and  Telephone  Co.'s;  Ship  Builders  and  Materials. 

Including  a  list  of  every  Railroad  in  tho  United  States,  Canada  and  Mexico,  giving 
length  in  miles.  Rolling  Stock  and  Officials  in  charge  of  ordering  and  Purchasing 
Supplies;  together  witli  valuable  tables  useful  iu  Railroad  Construction. 

Price,  '  $2.50,  


Power  Tests  Made 

To  determine  the  horse-power  used  from  any  line  of  shafting,  or  through  belts  ol 
given  dimensions.    Also  engines  and  boilers  tested  for  power  and  evaporation. 
Expenses  of  running  any  given  plant  accurately  estimated,  and  faults  located. 
Engines  and  Boilers  and  all  Steam  Mach  ricry,  for  all  purposes,  contracted 

for  and  erected. 

S.  H.  VAN  CLIEF,  v.  kk 


EVERYTHING  FOR  THE  ENGINE  ROOM. 

\V<!  ar<r  ma  iiiirat-t II r<'rn  of  uikI  <Jeul<;r>i  in  Kii;;lneerii'  Mpi-claltlex,  nud  ran 
Mii|i|>l}  all  -{otxln  iiei-dcil  ill  aiieii^^lne  room.  1*1  |>e  TooId  of  all  klilcl«,  Put  klii^ 
ol  all  UIikIm,  ICeeord I ti;;  (;uiic<-n,  SIcam  <;aii{;ei>,  Hack  FreiiMiiri-  VaUen,  lll;;li 
and  Tow  \\'al<-r  A  larmn,  <;rate  IIarH,(;ri-a>ii-  Cii  |>i«,aud  our  ii|i4-<'lal  KLI.tll  .\  A'I'OK  , 
\vlil<-li  will  poMil  i  V  <'l  v  prevent  i^reane  from  ciileriii;:  a  boiler.  Ali  {(oud> 
\t  arra  iil<'<l,  and  prices  lo\t    tor  niaiidurd  Kood*i. 

^  HtNE  ft  RDBERTSON,  45  Copllandl  S(.,  N.  Y. 


WM.  B.  BROOK  6b  CO., 


MANUFACTUBERS'  AGENTS  FOR 

n 


G 


LEATHF^R  BELTING, 


Sole  Ajreiils  for  IMMj-nix  (hiiii  Core  and  ll<  iii|(  I'ackincrH, 

Sole  Manufacturers  of  ACME  PISTON  PACKING. 

No.  47  Murray  Street,   -   New  York  City. 


PKERLKSS  RURBKR 

Telephone  Murray  153. 


WRITE  FOR  CATALOGUE 


^(lopaB(lia«i 


THEAftHUfACTUf\E5  AND  PRODUCTS 
or  THE  UNITED  STATES. 

comprises  Every  Article  made  in  t[ii3 
Countr)^  -Indexed and  Classified  -and 
under  each  article  the  name5  and  addresses 

THE  BEST  MANUFACTURERS. 

•  ^mplete  inOne Royal  OclavoVol  ofoverliOOpp 

•  pricein  (lolh  *6  ini  Moracco*8innexit)lelj»<illier*IO. 

•  .  INDISPENSABLE 

•  to  Buyers  of  Articles  m  all  Imes  and 

•  Invaluable  as  a  5rari5tical  worK. 

•  Orders  received  at  otfice  of  this  Pdper  • 


WORKSriov  REt'KIl'TS,  for  the  use  of  Manu- 
facturers, Jlecliaiiics  and  Scieutific  Amateurs. 
First,  second,  tliird  and  fourth  serie.s,  each  con- 
taininf;  about  4.'>0  pajjes,  with  illustrations, 
crown  octavo,  cloth.    Price,  $2.00  each. 


K.Nfj  INKERS'  SKLTOI-bOKK-Of  mechanical 
.Movements,  DeviccH,  ApplianccH,  Conlrivancca 
and  iJctailH,  employed  in  the  iJe><i;,'n  and  Con- 
struction of  .Machinery  for  every  purfjoae. 
C'la.sbilled  and  arrani;ed  for  referenci;  for  the 
use  of  Knginevrs,  Mechanical  Drau(;hti>mea, 
Mana!.'ers,  .Slechanica,  Inventors,  Patent  Ai^eotM, 
and  all  en^a;,'ed  in  the  Mechanical  Artn.  With 
nearly  two  thousand  illuBlrations,  bencrlptWe 
Notes  and  Memoranda.  Hy  Thoruaii  Walter 
Harber,  Enj^ineer.  Contents. — Accumulators. 
Adjublin;^  devices,  .^nchorinsr.  Anti-friction 
bearin;,'8.  Apparatus  for  drawing  curves.  Auto- 
matic cut-uti.  Balance  weii:nt8.  Ba!l  and 
socket  joints.  Beam-engine  diatrrams.  Bear- 
in^)*.  Bed  plates,  fououations.  Belt  gearing. 
Belt  Pulleys.  Blowin;;  and  exhausting,'.  Boilers, 
Types  of.  BolUt,  etc.  B'jrinff,  drilling,  etc. 
Brakes  and  retarding  appliances.  Cams,  Tap- 
pets and  wii)ers.  Carria.;e8,  c^ars,  etc.  Centers. 
Centrifu^a!  force,  applications  of.  Chains,  liolu, 
and  couplings.  Chopping,  slicing  and  miucini^. 
Chucks,  {jrips  and  holders.  Circular  and  reci 
procatin;,'  motion.  Clutches.  Com|>cnsatiag 
and  balance  wei^'hts.  Concentrated  power. 
Concentrating  and  se|jaraling'.  Condensing  and 
cooling.  Connectin;;?  rods  and  links.  Contract- 
ing and  expanding.  Conveying  messages,  etc. 
Conveying  motion  to  movable  ports.  Conveyors. 
Cotters,  etc.  Couplings.  Couplings  for  suaft- 
ing.  Covers,  doors,  etc.  Cranes,  types  of 
Cranks  and  eccentrics.  Crushing,  rolling  and 
disintegrating.  Curves,  apparatus  for  drawing. 
Cushioning.  Cutting  tools.  UifTerential  gear. 
Disintegrating.  Doors,  covers  manhole.s.  Draw- 
ing and  rolling  metals,  etc.  Drawing  curves, 
etc.,  Apparatus  for.  Drilling,  boring,  etc. 
Eccentrics.  Elastic  wheels.  Elliptical  motion. 
Engines  and  boilerscombined,  typesof.  Engines, 
types  of.  Exhausting  and  blowing.  Expand 
ing  and  contracting  devices.  Fastening 
wheels  


SUBSCRIPTION  BLANK. 

•ttessrs.  EGBEUT  P.  WATSON  k  SON,  150  Nassau  St.,  N.  Y. 

Enclosed  please  find  |2.00.  Please  send  to  my  address  The  Enqqieeb  for  one  year 
from  

Sign  Name  and  Address  very  plainly  and  always  give  your  house  number  icher^ 

possible,   


ENGINEER'S  LOG  BOOK 

TO  GO  IN  BREAST  POCKET.-^ 

Ueing:  a  record  of  daily  run.**  lor  one 
year,  riil<-d  for  all  teinpcratnre«i,  presst- 
iire.ti,  revolutions,  i>iKlon  Kpeed,  ler- 
uiinals,  liot  well  leniperatiirei,,  Tiiol 
burned,  aslics  and  wastcN,  oil  iiitcd, 
drrcct.'i,  rcpairti,  and  remarks. 

Price,  One  Dollar  by  Mail. 
EGBERT  ?.  WATSON  &  SON,  N.  Y. 


THE  MIU.\VRI(iHT  AND  E.N(JINKKJi-S .  COM- 
PANION, comprising  decimal  arithmetic,  tables 
of  square  and  cube  root.s,  practical  geometry, 
mensuration,  strength  of  materials,  mechanic 
powers,  water-wheels,  pumps  and  pumping^- 
gines,  steam-engines,  tables  of  specitic  gravity, 
etc.,  by  William  Templeton.  Seventeenth  edi- 
tion, corrected  by  Samuel  Maynard.  Plates, 
tSmo,  cloth  $a.SO 

FIVE  HUNDRED  AND  SEVEN  MECHANICAL 
MOVEMENTS.  Embracing  all  those  which  are 
most  important  iu  dynamics,  hydraulics,  hydro- 
statics, pneumatics,  steam-t-ugines,  mill  and 
I  other  gearing,  presses,  horology,  and  miscelUv- 
neous  machinery;  and  including  many  move- 
ments never  before  published,  and  several  ol 
which  liave  only  recently  come  into  u.se.  By 
Henry  T.  Brown   $I.U 


FOGflRIY'S  PATENT 

BALANCED  STEAM  TRAP. 


The  important  feature  of  this  trap  is  that  it  has  bal- 
anced valves,  so  that  they  will  operate  with  any  pressure, 
no  matter  how  lieavy  or  light.  These  valves  give  a  full, 
clear  opening,  and  can  be  made  of  any  size  desired,  pas- 
sing a  large  or  small  amount  of  water.  Another  feature 
of  this  trap  is  that  it  is  not  intermittent  in  its  action;  the 
How  of  condensed  steam  (water)  is  constant,  no  matter 
what  tho  quantity  may  be.  But  little  power  is  required 
to  open  and  close  the  valves,  as  they  are  balanced.  The 
trap  is  practically  self-adjusting  and  automatic.  The 
valves  and  valve-seats  are  of  brass,  as  also  the  lloat.  which 
is  a  solid  drawn  brass  tube  very  carefully  made  and  tested. 
These  trapsare  largely  used  for  draining  coils  and  heating 
surface  in  sugar  evaporators,  for  kettles  iu  breweries,  con- 
densed milk  factories,  for  steam  heating  apparatus  of  all 
kinds— in  fact,  all  places  where  it  is  necessary  to  carry  off 
condensed  water. 

For  further  particulars,  price  list,  etc.,  address 

JAMES  H.  rO&ARTY,  97  Liberty  St.,  N.Y. 


-May  14,  1!5!)U. 
q-EALED  PROPOSALS  will  be  received 
O  at'the  office  of  the  Siipervit-ing  Archi- 
tect, Treasiuy  Departuient,  Wasliinj^tun, 
D.  C  ,  until  2  o'clock  p.  M.  on  the  6th  day 
of  June,  lb!)0,  for  all  the  labor  and 
material  required  to  fix  in  place  complete 
the  Lo^v-i're.'^sure  Return-Circulation 
Steam  Heating  and  Ventilating  Appara- 
tus, and  Power  Uoiler,  with  connection.*!, 
fur  the  U.  S.  Post  Office,  Court  House, 
etc.,  building  at 

WK'HIT.l,  KANS.IS, 

in  accordance  witli  drawings  and  specih- 
cation,  copies  of  which  may  be  had  on 
ai)i>licatioM  at  this  uttice  or  the  olBce  of 
the  .Supt'riuteniieiit. 

Each  bid  must  be  accompanied  by  a  cer- 
tified check  for  $100.00. 

The  Department  will  reject  all  bids  re- 
ceived after  the  time  fixed  for  opening  the 
same;  also  bids  which  do  not  comply 
strictly  with  all  the  requirements  of  this 
invitation. 

James  H.  "WixnnrM. 

iSitpt^rvi.'iiiHj  A  i  vh  itect. 


MeCH.XNICS.— The  E----'M,'ntial  EleuienUs  ot: Practi- 
cal .Mechanics,  biiseil  uii  the  printiple  of  work, 
desiirued  fi>r  Engineering  Student,--.  By  Oliver 
Byrne,  formerly  l*rolessor  of  Mathematics,  Col- 
legefor  Civil  Engineers.  Fourth  edition,  tllutlrat- 
etl  by   nmneioua    icvod   eii(/ruriMy«,   post  svn, 

cloth  $:;.00 

Contents.— Chap  1.  How  work  is  measured  by  a 
unit,  both  with  and  without  reference  to  a  unit 
of  time.  Chap.  2.  The  work  of  living  agenl-s  the 
intluence  of  friction,  and  introducei*  one  o(  tho 
most  beautiful  laws  of  motion.  Chap.  i.  Tho 
principles  ex|K)Uiided  in  the  first  and  secuod 
chapters  are  ajiplied  to  the  motion  of  bodies. 
Chap.  4.  The  transmission  of  work  by  simple 
macliiues.   Chap.  5.    Useful  prupo^ilioas. 

STEAM  ENGINE.— The  Cadet  Engineer,  or  Steam 
for  the  Student,  by  John  H.  I.oug,  Chief  Engi- 
neer, U.  S.  Navy,  and  R-  H.  Bu£i,  .\siustunl  tii- 

gineer, U.  S.  Navy,  riir«,  Svo,  cloth   $".3 

Contents. — Tlio  .  i    .  _e3 

of  various  kinds  •  ui- 
tages,  and  disari  ..f 
Boilers;  ap;  ■  :ie 
Pud.lleWhc  n 
of  Coiil,  Ere  n 
of  Steiinv,  I...-  1.  i.i.il.  ..  .-..de 

Valve,  Balanced  \  aives.  Saturation  of  Water  lu 
Marine  Boilers.  Scale, and  theraeans  of  J*revent- 
ing  its  Formation;  Coi.  i  ;  -^^  ;ter 

Healers.  Ke  atioii  of  1  .-J 
ill  Steam  N.n  i;,ation,  .es 

and  Bi>i;ors  at  Sea,  Ove:  ,      c  :    .    ■  ■■  .iiid 

lioilers  in  Port,  etc. 


THIS   PAPER   CIRCULATES    ALL   OVER   THE   UNITED  STATES. 


tllE  ENGINEER. 


I^omponnd  and  Triple 
"    Expansion  Engines, 

For  Steam  Yachts  and  Launcbes. 
Estimates  furnished  on  application. 

RILEY  &  COWLEY, 

MACHINISTS  AND  ENGINEERS, 

Richard  A.  Bowne  Sts-, 

Brooklyn,  N.  T. 
Teleplione— 347« 


14  YEARS, 


1873-1887. 


IDSO 


JARVIS  B.EDSON 

No.  145 

Broadway 


Recording 

STEAM 


GAUGE 


86  LibertySt 
N.Y. 

"RECOROS 
THE  PRESSURE 
OAY\NICHT 
ONOURMAINS 
AND  ONOUR 
BOILIRS" 


II 


STEAM  USING.— Steam  Usin?,  or  Steam  Engine 
Practice,  by  Chas.  A.  Smith,  C.  E.,  8vo,  cloth. 

  $300 

Contents. — On  the  Nature  of  Heat  and  the  Prop- 
erties of  Steam  ;  Valve  Gear  ;  The  Quantity  of 
St«am  which  might  he  used  and  which  is  used  ; 
The  Indicator  and  Indicator  Diagram  ;  The  ex- 
periments of  Hirn  and  Hallauer  ;  Steam  Heat- 
ing. 

A  MANUAL  OF  STEAM  BOILERS.— Their  design, 
construction  and  operation;  for  technical 
schools  and  engineers.  Illustrated.  693  pp. 
By  R.  H.  Thurston,  M.  A.  Doc.  Eng.,  etc.,  etc. 
New  York  $6.00 


PUMP  MAKING.— A  Practical  Hand  Book  on 
Pump  Construction,  by  Philip  R.  Bjorling.piaieg, 

crown  8vo,  cloth    $1,50 

Contents. — Principle  of  the  Action  of  a  Pump  ; 
Classification  of  t-umps  ;  Description  of  various 
classes  of  'umps;  Remarks  on  Designing 
Pumps  ;  Materials  Pumps  should  be  made  of  for 
different  kinds  of  Liquids;  Description  of  vari; 
ous  classes  of  Pump-valves ;  Materials  Pump- 
valves  should  be  made  of  for  different  kinds  of 
Liquids;  Various  Classes  of  Pump-buckets; 
On  designing  Pump-buckets  ;  Various  classes  of 
Pump-pistons  ;  Cup-leathers  ;  Air-vessels;  Rules 
and  Formulas,  etc.,  etc. 


THE  CONTINENTAL  IRON  WORKS. 


SOLE  MANUFACTURERS  OF 

CORRUGATED  BOILER  FLUES 

Under  their  own  patents  and  those  of  SAMSON  FOX,  of  Lieeds,  England. 
inADE  IN  SIZES  FROTI28  Ins.  TO  60  ins.  DIAmETER, 
wltli  Flanged  or  Plain  Knds. 

^"Tabe  Ferry  from  10th  or  23d  Sts.,  N.  Y.,  to  Greenpoint.-^ 

Thos.  F.  Rowland,  Pres.,  Warren  E.  Hill,    I  vie*,  pvoo 

Thos.  F.  Rowland,  Jr.,  Treas.  Chas.  H.  Cohbett,  j 


THE  LANE  &  BODLE7  CO., 

AntoiatlcCnt-ofEiliiG!! 


From  heavy  patterns  and  of  unexcelled 
workmanship. 

Steel  Boilers,  Feed  Water  Heaters, 
Shafting,  Pulleys  and  Gearing. 

THE  LANE  &  BODLEY  CO., 

267  to  215  Water  St., 

CINCINNATI.  O. 


AMERICAN  POP  SAFETY-VALVE. 

The  only  Automatic,  Adjusting,  Safety  Yalye  ever  produced. 

FOR  LOCOMOTIVES,  STATIONARY,  MARINE  AND 
PORTABLE  BOILERS. 

It  does  not  infringe  on  the  patents  of  any  valve  made 
"We  guarantee  all  parties  buying  or  using  them  protection 
against  all  suits. 

Accepted  for  application  to  all  marine  boilers  by  the  Board  of  Super- 
visiiig  Inspectors  of  Steam  Vessels,  and  approved  by  the  Secretary  of 
the  Treasury  at  Washington,  D.  C,  January,  1885. 

Approved,  and  its  adoption  recommended  on  U.  S.  Naval  Steam- 
ships,  April  1,  1885,  by  U.  S.  Naval  Board  of  Examiners. 

AMERICAN  STEAM  CAUGE  CO., 

36  Chardon  Street,  Boston,  Mass. 

Send  for  Price  List. 


AUTOMATIC  ENGINES, 

Return  Flue, 
Portable  &  Upright  Boilers 

1 ,  3  and  6  h.  p. 

Send  for  photo  and  price  list. 
F.  J.  CURTIS, 

Spencerport,  N.Y. 


SHIPBUILDING.— The  Power  and  Speed  of  Steam 
Vessels  calculated  by  Rules  adapted  for  Vessels 
of  all  types.  By  William  Bury,  M.I.M.E.,  Con- 
sulting Marine  Engineer,  with  diagrams,  ama,\\ 
4to,  sewn  $1.40 


Key-Seating  Machines 
and  20  in.  Drills 

A  SPECIAIiTY. 
SEND   FOR   LIST  OF 

New  M  MMmi 

liathes,  Planers,  Drills, 

or  anything  in  Machinists 
Tools  or  Supplies. 

W.  p.  DAVIS, 

Rochester,  N.  Y, 

Works  at  North  Bloomfleld. 


NEWPORT  NEWS  SHIP  BDMNG  &DRIDOCK  CO., 

(ON  HAMPTON  ROADS.) 

Equipped  with  a  Simpson's  Basin  Dry  Dock,  capable  of  docking  a  vessel  600 
feet  long,  drawing  25  feet  of  water,  at  any  stage  of  the  tide. 
Repairs  made  promptly  and  at  reasonable  rates. 

SHIP  AND    ENGINE  BUILDERS. 

For  estimates  and  further  particulars,  address 
C.  B.  ORCUTT,  Pres't,  No.  l  Broadway,  New  York. 


NATIONAL  FILTER. 

Guaranteed  to  remove  hardness  from  water  FOK  BOILER  USE. 

For  Domestic  and  Mechanical  purposes. 
I^arge    Sizes   for   Mills   and   \Vater  Wovlcsi. 
NATIONAL  WATER  PURIFYING  CO., 

Address  for  Pamphlet.  145  Broadway  and  86  Liberty  St.,  X.  Y.  City. 


:^ef\EWVRppEi5isEi\^ 

lHli^¥il»eF- 


TRADE  MAiRK 


B.  K.  CRAMP  &  CO., 

SOLE  MANUFACTURERS  OF 
AMERICAN 

MANGANESE  BRONZE, 

MANGANESE  BRONZE  PROPELLER  WHEELS 
 A  Specialty.  

TO  OWNERS  OF  STEAM  YACHTS. 

We  particular!}'  call  your  attention  to  advantages 
derived  from  the  use  of  these  Wheels  for  Steam  Yachts, 
and  would  recommend  as  a  means  of  obtaining-  "maxi- 
mum speed  at  minimum  expense"  that  you  adopt  a 
Manganese  Wheel. 

CORRESPONDENCE  SOLICITED. 


THIS  PAPER  CIRCULATES  .  ALL    OVER  THE   UNITED  STATES. 


New  Series,  1883, 1888.   Vol.  XIX.  No.  13. 
Tenth  Year  of  Publication. 

steam  engineering,  applied 


$2.00  PER  Annum.  -  Single  Copies,  8  Cents. 
June  21,  1890. 

MECHANICS,  AND   THE  ALLIED  ARTS. 


BECK  TWIN-COMPOUND  ENGINE. 

The  Taylor  Mamifacturin^^-  Company,  of 
Chambei'sburg,  Pa.,  have  recently  brought 
out  a  new  compound  eng'ine,  whlcli  lias  some 
novel  and  desirable  I'eatures  introduced  by 
Mr.  R.  M.  P>eck,  the  superintending- 
enginfHH'  of  the  company.  Instead  of  plac- 
ing the  cylindei\s  one  in  front  of  the  other, 
they  are  side  by  side 
with  a  common  wall 
between,  hence  the 
name  "twin."  Each 
cylinder  has  its  own 
piston,  and  both  are  at- 
tached to  one  common 
cross  -  head,  which  in 
turn  is  connected  by  one 
connecting  rod  to  the 
crank  pin.  Pj-essure  on 
pistons  is  regulated  so 
as  to  entir'el}'  equalize 
the  strain. 

The  valves   are  side 
by  side  beneath  the  cyl- 
inders, with  a  chamber 
between  into  which  the 
exhaust  from  the  cylin- 
der  is  discharged 
through   the  port  be- 
tween the  valves.  The 
bonnet  serves  as  a  con- 
nection between  the  end 
of  the  valve  chamber 
of  the  cylinder  and  the 
port  of    the  receiving 
chamber ;   each  end  is 
fitted  with  a  bonnet, 
thus  making  a  very 
short  distance  for  the 
steam  to  pass  from  the 
high  -  pressure  cylinder 
to  the   chamber,  from 
whence  it  passes  to  the 
valve  of    the    1  o  w  - 
pressure  cylinder,  and 
thence  into  the  cylinder 
proper.    The  short  dis- 
tance the  steam  has  to 
travel  from  one  cylinder 
to  the  other  prevents 
loss  of  pressure  from 
radiation    of   heat,  as 
certainly  occurs 
through   the  ordinary 
long    and  exposed  re- 
ceivers connecting  tlie 
two  c^iinders.  The  wall 
of  exhaust  receiving- 
chamber   next  to  the 
valve  chamber  of  high- 
pressure  C3'linder  is  ex- 
posed to  live  steam  be- 
fore it  enters  the  high- 
pressure    cylinder,  and 
helps  to  prevent  loss  of 
heat  from  the  exhaust  in  the  chamber.  Still 
further  protection  is  affoixled  the  exhaust 
by  passing  it  through  the  piston  valve  of 
the  high-pressui'e  cj'linder,  which  is  sur- 
rounded by  live  steam  from  the  boiler  pre- 
paratory to   going  into  the  high-pressure 
cylinder.    The  exhaust  chamber  is  of  such 
proportion  as  to  receive  the  steam  without 
back  pressure  and  prevents  unnecessary  ex- 
pansion of  the  steam  before  entei'ing  the 
low-pressure  cylinder,  the  importance  of 


which  is  readily  understood  by  engineers. 
These  compound  engines  are  designed  for 
electric  lighting  and  street  railway  sei-vice, 
as  well  as  foi- other  purposes,  esiiecially  ma- 
rine, for  which  service  a  line  of  vertical  en- 
gines is  being  designed,  the  advantages  of 
compactTU!ss  being  important  in  marine 
work,  particularly  for  yachts.    They  require 


pressure  cylinder  with  1')'  stroke.  In  a  15 
liour  test,  above  engine  developed  90  h  p. 
p(!r  liour  on  2  lbs.  of  coal,  and  24  lbs.  of 
watei-  per  h.p.  per  hour,  with  boiler  pres.s- 
ure  of  100  lbs.  Same  engine,  in  txist  of  same 
duration,  developed  40  h.p.  on  21  lbs.  of  coal 
and  27  lbs.  of  watei-  per  h.p.  per  hour, 
boiler  pressure  100  lbs.  Same  engine  in  11 
hour  test  develo[»ed  25 
h.p.  on  3  lbs.  of  coal 
and  35  lbs,  of  water 
per  h.p.  per  hour,  boiler 
pressure  100  lbs. 

The  last-named  test  is 
with  a  very  light  load; 
consequently  the  econ- 
omy is  .not  so  good  as 
with  full  load,  but  un- 
der the  circumstances 
the  results  are  equally 
as  flattering  as  with  the 
maximum  lead. 

The  coal  and  wa1<T 
u.sed  in  the  tests  were 
ascertained  by  t  li  e 
actual  weight  and  meas- 
urement of  same  as  sup- 
plied to  the  boiler. 

The  test  was  made 
with  common  retui-n 
tubular  type  of  boiler 
with  plain  setting, 
using  good  bituminous 
coal  from  the  Cumbei-- 
land  regions.  Feed 
water  at  208  degrees 
temperatui  e,  and  all  live 
steam  pipe  covered. 

The  compound  engine 
is  patented  by  R.  M. 
Beck,  to  whom  patents 
have  been  granted  and 
are  now  pending  on 
center  crank,  mai'ine, 
and  all  other  types  of  en- 
gine. They  are  now  man- 
ufactured in  sizes  from 
50  to  500  h.p.  by  the 
Taylor  Manufacturing 
Co.,  Chambersbui  g,  Pa., 
witli  New  York  oltice 
;it  22  Cortlandt  Street. 


no  more  space  than  an  ordinary  engine. 
They  have  no  large  receivers  nor  live  steam 
superheating  attachments,  but  are  as  simple 
as  a  single  cylinder  engine  and  therefore  can 
be  handled  b}-  any  engineer  of  ordinar}'  in- 
telligence. 

The  makers  will  guai^antee  an  economical 
performance  of  engine  in  regular  service  as 
given  in  the  following  tests,  made  at  their 
shops  with  an  engine  of  S'  diameter  of  liigh- 
pressure  cylinder  and  1-iV  diameter  of  low- 


A  JOURNAL,  when 
properly  lubricated,  and 
if  kept  clean  from  grit, 
and  not  allowed  to  heat, 
will  have  formed  on  it  a 
hard,  smooth,  glassy 
surface,  which  is  the 
best  possible  condition 
for  minimum  friction, 
and,  consetiuently,  least 
wear.  If  it  can  be  kept 
in  that  condition,  it  will 
run  for  years  with  almost  imperceptible  re- 
duction in  diameter,  and  outlast  the  other 
portions  of  ihe  machine.  It  has  been  the  opin- 
ion of  many  mechanics  that  this  very  desir- 
able glassy  surface  was  peculiar  to  iron,  and 
that  the  surface  of  a  steel  journal  would  not 
"  polish  "  in  the  same  way.  But  an  inspec- 
tion of  some  locomotive  crank-pins  and  driv- 
ing journals,  made  of  steel  and  of  good  pro- 
portions, shows  that  they  attain  as  high  a 
degree  of  polish  as  iron, — JIaster  Mechanic. 
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POWER  FOR  NOTHING. 

An  Englishman  who  claims  to  be  a  rela- 
tive of  Mr.  F.  W.  Webb,  of  the  London  and 
Northwestern  Railway,  proposes  to  use 
electricity  for  generating-  steam  in  boilers, 
and  trials  have  been  made  of  an  apparatus 
designed  for  the  purpose.  Wires  are  coiled 
round  a  filling-  of  asbestos,  the  combination 
making-  up  a  plug  about  four  feet  long, 
which  is  pushed  into  a  boiler  Hue.  About 
twenty  of  these  plugs  are  used  for  a  twenty 
horse- power  boiler.  The  wires  form  circuits 
in  which  the  asbestos  causes  a  superficial  re- 
sistance. When  the  wires  are  connected 
with  an  electric  dynamo,  and  a  current  of 
electricity  forced  through  them,  the  wires 
get  white  hot,  and  impart  the  necessary 
heat  to  the  boiler.  That  is  the  inventor's 
theory  of  how  it  will  work.  We  are  puzzled 
to  see  what  will  prevent  the  wire  heated  to 
incandescence  from  oxidizing  and  burning 
up.  But  the  inventors  appear  to  have  faith 
in  some  law  of  nature  being  suspended  to 
make  their  visionary  plans  work  successfully. 
The  man  insists  that  with  ten  horse-power 
of  electrical  energy  convei^ted  into  heat  he 
can  generate  sufficient  steam  to  supply  a 
forty  horse-power  engine.  This  would  be  a 
very  neat  and  convenient  \va,y  of  making 
something  out  of  nothing.  Those  interested 
in  the  invention  did  not  like  to  be  told  that 
they  were  working  upon  a  perpetual  motion 
scheme.  The  most  surprising  feature  of  the 
whole  thing  is  that  many  sensible  business 
men  are  ready  to  accept  it  as  practicable,  and 
to  manifest  their  faith  by  giving  it  financial 
support. —  National  Car  Builder. 

No,  they  never  do;  but  they  have  to  pa3^ 
their  money  all  the  same. 

 •  

Gas  has  been  tried  in  lighthouses,  but  the 
results  were  not  very  satisfactory.  Gas 
pipes  will  get  out  of  order,  and  a  lighthouse 
mu.st  be  always  in  order.  At  the  px'esent 
time  there  are  but  three  lighthouses  where 
gas  is  used.  They  are  near  cities.  One  is 
at  Alexandria,  just  below  Washington.  To 
provide  against  accidents  a  set  of  oil  lamps 
is  kept  constantly  in  readiness.  In  one  of 
the  sounds  on  the  North  Carolina  coast  there 
are  ten  small  lights  which  are  kept  supplied 
with  gas.  The  gas  is  manufactured  by  the 
Government,  and  is  compressed  in  tanks. 
The  keepers  go  from  light  to  light  in  a  steam 
launch,  hauling  the  gas  tanks  in  a  scow. 
These  lights  can  burn  ten  days. 

In  New  York  harbor,  on  Dry  Romer 
Shoal,  there  is  an  iron  pier  which  supports  a 
skeleton  tower  twentj^-five  feet  high.  The 
light  on  this  tower  is  supplied  with  com- 
pressed gas  from  a  tank  which  holds  a  ninety 
days'  supply.  The  light  can  be  seen  eleven 
miles.  It  is  the  only  structure  of  the  kind 
on  the  coast.  The  cost,  including  the  com- 
pressed gas  apparatus,  was  less  than  $15,000, 
but  the  Board  has  not  seen  fit  to  duplicate 
it. 

At  some  pier  heads  and  breakwaters  on 
the  lakes  a  combination  gas  machine  is  used. 
It  makes  gas  from  gasoline,  as  needed,  by 
an  automatic  contrivance.  According  to 
the  size  of  these  machines,  they  will  keep  a 
light  going  steadily,  without  attention,  from 
thirt}^  to  ninety  days.  The  keepers  live  on 
shore,  and  are  required  to  visit  these  combi- 
nation machine  lights  dailj^  if  the  weather 
will  permit,  to  keep  the  light  clean  and  to 
see  that  the  mechanism  is  in  order.  When 
a  protracted  storm  comes  and  it  is  impossi- 
ble for  the  keeper  to  reach  the  light  the  ma- 
chine has  been  found  to  be  reliable.  It  goes 
on  making  gas  and  burning  it  day  after 

We  are  desirous  of  obtaining  several  serial 
articles  for  the  coming  fall  and  winter,  and 
will  thank  all  who  have  practical  matter  of 
this  class  to  submit  their  copy.  Essays  are 
not  wanted. 


In  the  '  Baltimore,^  U.  S.  N.  cruiser,  the 
people  have  a  vessel  of  which  they  maj'  well 
be  proud.  She  is  capable  of  very  high  speed 
at  sea  and  long  endurance. 


EMERY  WHEEL  GRINDING. 

The  president  of  an  emery  wheel  manu- 
facturing company-  in  Pennsylvania  re- 
cently delivered  a  lectui-e  befoi-e  the  Frank- 
lin Institute  at  Philadelphia,  and  among 
other  things  compar-ed  emery  grinding  with 
filing  as  a  method  of  removing  and  shaping 
metal.  This  is  begging  the  question,  be- 
cause people  do  not  file  of?  soft  metal  nowa- 
days. The  file,  as  an  instrument  for  shap- 
ing metal,  has  nearly  disappeai'cd  from 
modern  machine  shops.  The  true  functions 
and  possibilities  of  emery  grinding  as  a 
rough  process,  that  is,  for  shaping  soft 
metal,  are  pretty  well  understood,  and  have 
been  pushed  beyond  its  legitimate  place. 
For  "adjustment"  or  fine  finishing,  es- 
pecially of  hard  material,  the  matter  is  dif- 
ferent, but  to  compare  with  filing  is  no  com- 
parison at  all. 

For  example,  the  lecturer  emplo\^ed  dia- 
grams to  show  the  difference  between  grind- 
ing and  filing  notches  in  a  plate.  Such 
notches  are  either  punched  out  or  cut  out, 
and  in  either  case  much  cheaper  than  by 
gi-inding.  As  a  general  rule  the  removal  of 
material  is  expensive  in  pi'oportion  as  it  is 
pulverized  instead  of  removed  in  chips  and 
pieces. 

This  is  illustrated  in  working  iron,  wood, 
stone,  or,  indeed,  any  kind  of  material. 
When  there  is  but  little  to  be  cut  away,  the 
waste  may  be  pulverized,  as  in  grinding;  but 
when  there  is  much  to  "come  off,"  tha 
larger  the  chips  or  pieces  the  better.  Saw- 
ing out  forms  is  an  extreme.  In  that  case 
the  waste  is  removed  in  a  single  piece,  only 
a  thin  kerf  being  pulverized.  This  is  a  law 
of  cutting  and  shaping  all  kinds  of  material. 
Trueing  or  preparing  surfaces,  also  cutting 
material  too  hard  to  be  acted  upon  by 
"  edges,"  is  another  matter,  and  is  the  true 
function  of  emery  grinding. — Indtistry. 


ROBERTSON'S  SEPARATOR  FOR  STEAM 
BOILERS. 

Boilers  which  prime,  or  are  short  of 
steam  room,  give  great  annoj^ance  to  en- 


gineers by  the  water  they  deliver  along 
with  the  steam,  and  which  may  be  said 
truthfully  to  be  matter  in  the  wrong  place. 
James  A.  Robertson,  45  Cortlandt  Street,  N. 
Y.,  has  designed  the  appliance  shown  hei^e- 
with  to  free  saturated  steam  from  the  water 
held  in  suspension,  and  the  construction  is 
so  plainly  shown  by  the  engraving  that  no 
explanation  is  needed.  It  is  claimed  to  an- 
swer the  purpose  for  which  it  is  designed, 
and  can  be  readilj'^  applied  to  s^ny  steam 
pipe  at  very  short  notice.  Address  Hine  & 
Robertson,  45  Cortlandt  Street,  N.  Y.,  for 
price  list  and  catalogue  of  their  engineers 
specialties. 

Etching  is  of  two  kinds — the  bitten  and 
the  dry  point.  The  lirst  is  simply  an  acid 
process  b^'  which  the  plate  is  bitten,  or  cut, 
by  acid ;  the  other  is  actually  cutting-  the 
metal  itself  with  a  tool,  so  that  it  will  hold 
ink. 


MAKE  AN  AGREEMENT. 

It  is  dillicult  to  deal  with  men  who  will 
neither  give  norieceive  a  definite  proposition 
looking  toward  compensation.  If  you  meet 
a  man  who  says  "  That  will  be  all  right ;  I 
gue-ss  we  won't  have  any  trouble  about  that 
part  of  it,"  there  will  be  trouble  on  just  "that 
part  of  it."  If,  on  the  other  hand,  3'ou  find 
a  man  who  is  always  declaring.  "You'll  not 
lo.se  anything  by  this;  I'll  see  that  it's  all 
right,"  you  may  be  sure  it  will  be  all  wrong 
in  the  end.  When  two  men  of  this  sort  get 
together,  and  the  .services  are  of  such  nature 
that  to  determine  their  exact  value  at  the 
time  of  their  inception  is  impossible,  the  end 
will  be  a  misunderstanding,  mutual  dis- 
satisfaction, possibl}'  an  estrangement.  Yet 
there  is  no  case  in  which  a  probable  value 
cannot  be  got  at.  If  you  estimate  the  value 
of  results  as  3'Ou  plan  them  to  happen,  j'ou 
can  never  be  far  wrong.  If  one  cannot  do 
that,  he  has  no  business  to  undertake  to 
make  contracts  at  all.  It  may  be  that  there 
are  times  when  a  man  ma3'  go  into  a  business 
engagement  without  a  definite  idea  of  Avhat 
his  pay  is  to  be,  and  there  may  be  men  who 
will  always  settle  satisfactorily,  but  one  is 
never  safe  to  make  engagements  in  this  way. 
False  modest}'  stands  in  the  way  of  business 
arrangements.  As  an  old  merchant  said 
once,  "  We  are  friends,  and  I  trust  will  al- 
waj'S  remain  so.  When  you  are  making  an 
agreement  for  the  purchase  and  delivei-y  of 
goods,  don't  think  of  your  feelings.  Buy  of 
me  as  you  would  of  a  stranger;  consider 
your  own  needs  and  profits,  and  don't  hesi- 
tate to  buy  where  you  can  do  best,"  It 
should  be  exacth'  this  wa^'  in  making  ar- 
rangements for  employment.  Treat  the 
matter  simply  as  business,  pure  and  simple. 
You  can't  afford  to  do  business  without 
making  proper  arrangements  for  all  points. 
— National  Grocer. 


A  PARAGRAPHER  recently  made  a  sarcas- 
tic note  to  the  ettect  that  a  Western  justice 
of  the  peace  had  recent!}'  reversed  the  decis- 
ion of  the  United  States  Supreme  Court  on 
the  original  package  question.  In  our  Legal 
Decisions  in  Trade  column,  a  case  is  re- 
corded where  a  Texas  judge  gave  it  as  his 
opinion  that  an  unskillful  man,  acting  as  an 
engineer,  can  recover  damages  if  the  engine 
breaks  down  and  injures  him.  Succicntly 
and  directl}',  the  learned  judge  says: 

"Impaired  capacit}'  to  labor  and  follow  a 
business  or  vocation  is  a  proper  element  for 
damages  in  a  case  like  this." 

This  is  just  a  little  curious;  it  would  seem 
to  the  unlearned  observer  that  if  a  man  en- 
gages for  the  wages  he  receives  to  perform 
a  certain  kind  of  work  that  he  knows  is 
hazardous  by  reason  of  his  ignorance  of  it, 
that  he  assumes  all  the  risks. 


There  are  innumerable  t^-pewriters  in 
the  market  of  the  one-hand  class,  where  a 
pointer  is  moved  over  an  index,  the  same  as 
in  the  Wheatstone  telegraph.  Some  of  them 
are  very  useful,  in  that  tliej'  are  handy  and 
do  efficient  work;  but  they  are  only  suited 
to  limited  correspondence,  and  most  of  them 
have  bad  faults.  In  one  the  impression  has 
to  be  i"egulated  b}-  a  screw  for  ever}'  thick- 
ness of  paper,  varying  from  a  postal  card  to 
"onion-skin"  note.  Some  of  them  are  hard 
to  get  the  paper  in, and  equalh'  as  hard  to  get 
it  out  without  soiling.  Another  one  has  a 
type  form  like  a  hammer-head,  and  strikes 
like  one.  The  perfect  one-hand  machine  is 
not  made  yet,  but  it  will  be  some  day. 
When  it  is  let  the  makers  of  it  do  good 
work  on  it,  not  rat-trap  work;  too  man}'  of 
them  are  of  this  class  now. 


It  is  predicted  by  the  builder  of  the  '  Citi/ 
of  Paris  '  that  the  trip  from  New  York  to 
Ireland  will  soon  be  covered  in  five  days.  So 
it  will  in  four  days,  if  tliey  only  shorten  up 
a  little  more  on  the  starting  points.  The  time 
for  taking  the  record  begins  about  lift}-  miles 
outside  of  New  York,  and  the  same  distance 
outside  of  Liverpool ;  that  means  fi^ve  hours 
cut  oif  of  the  actual  time. 
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FACTS    ABOUT    RUBBER  HOSE. 

Rubber  hose  is  stronger  l  liati  ihut  made 
of  leather,  but  its  i)rincii)al  advantaf^e  lies 
in  the  fact  that  it  luicds  only  to  l)e  huti^^-  up 
to  dry  after  use,  while  leather  hose  must 
frequently  be  "  stuffed,"  after  tlie  manner  a 
currier  finishes  leather,  only  the  stullinf^- 
must  be  forced  inside  of  the  hose,  making- 
t  he  operation  more  dillicult.  For  tliese  rea- 
sons the  use  of  leather  hose  is  confined  al- 
most entirely  to  small  country  towns  for 
fiiv  purposes,  wliere  only  hand  engines  ai-e 
used,  and  where  the  volunteer  fii-einen  hav(! 
ample  time  to  devote  to  leather  dr-essing. 
Among-  the  first  manufacturers  in  this  line 
are  the  New  York  Belting-  and  Packing- 
Company,  of  New  Yoi-k  ('ity,  the  oldest,  as 
well  as  the  largest,  manufacturers  in  the 
world  of  vulcanized  rubber  goods  for  me- 
chanical purposes.  The  hose  made  by  this 
firm,  some  brands  of  which  are  illustrated 
herewith,  can  be  thoroughly  relied  upon, 
and  is  well  worthy  of  notice. 

A  few  words  as  to  its  manufacture.  In 
the  making-  of  rubber  hose  by  this  firm,  spec- 
ial cai-e  is  taken  in  the  selection  of  the  raw 
rubber  for  the  goods  to  be  manufactured , 
dill'erent  mixtures  being  used  and  the  tr-eat- 
ment  varying-,  in  ordei"  to  obtain  the  exact 
condition  wiiich  will  allow  the  i-ubber  to  be 
applied  to  and  incorporated  with  the_duck, 
to  give  the  g-reatest  amount  of  strength. 
The  lengths  and  widths  required  for  making 
each  piece  of  hose  are  cut  fi'om  long  strips, 
and  tlien  wrapped  around  long-  mandrels,  so 
that  the  freshly  cutedg-esof  rubber  will  Just 
meet.  The  rubber  is  then  in  such  condition 
that,  on  the  edges  being-  pressed  tog-ether, 
they  unite  so  firmly  as  to  hold  vvith  g-i-eat  ten- 
acity. To  make  the  joints  of  e(iual  strength 
with  the  other  portions,  a  thin  ribbon  of  rub- 
ber is  pressed  against  it,  and  the  mandrel  re- 
volved against  other  cylinders,  in  which  pow- 
erful pressure  and  the  requisite  heat  makes 
firm  and  compact  the  entire  fabric.  This 
mandrel  remains  in  each  leng-th  of  hose  until 
after  the  subse(i[uent  vulcanizing  pi-occss  has 
been  completed;  but  to  prevent  the  rubber 
sticking  to  it,  the  rubber  is  coated  with  a 
powder.  The  last  operationis  the  vulcanizing. 
It  consists  ui  subiectmg-  the  rubl)er,  mixed 

with  its  proper 
proportions  o  f 
sulphur,  to  a 
certain  deg:ree  of 
heat  for  a  special 
leng-th  of  ti  m  e, 
the  lieat  and  time 
varying-  accord- 
ing- to  the  mix- 
ture, the  kind  of 
rul^ber,  and  the 
article  to  be 
made.  This  is  the  way  in  which  all  rubber 
hose  is  generally  inade.  The  popular 
"  Cable "  Cotton  Hose,  also  used  largely 
for  steam  purposes  and  in  the  principal  fire 
departments  of  the  United  States,  is  made 
of  rubber  lined,  extra  heavy  seamless  cot- 
ton fabric,  circular  woven,  in  a  manner  dif- 
fering- radically"  from  all  other  hose.  This 
has  won  for  it  a  reputation  unequaled 
for  enduring  g-reat  pressure  and  long-,  severe 
service,  without  bursting-.  It  has  a  double 
looped  covering-,  duplicating-  the  wearing- 
surface,  and  is  the  only  hose  that  can  be  so 
made.  To  prevent  decay  and  rot,  the 
"Cable"  is  treated  with  well-known  anti- 
septics, under  a  patent  process,  and  it 
is  the  only  fabric  hose  so  prepared.  The 
best  Para  rubber  is  used  in  the  fining,  which 
is  extra  heavy  and  smooth  bore.  It  is 
woven  solid,  in  plys,  and  with  a  jacket  or 
double  for  the  different  service  required  of 
it.  The  rubber  suction  hose  illustrated  is  a 
new  invention.  The  walls  of  this  hose  are 
stiffened  and  strengthened  b.y  a  galvanized 
iron  spirally-wound  coil,  which  is  em- 
bedded in  the  rubber  entii'ely  out  of  sight, 
so  that  it  cannot  be  acted  upon  b}-  water 
or  other  fluids,  nor  displaced  by  anj'  in- 
ternal pressure,  when  used  in  connection 
with  fire-plugs  or  hydrants.    The  interior 


or  bore,  being-  p(>rfectly  smooth  and  even, 
watei- will  pass  through  it  with  less  friction 
and  more  i-apidly  tiian  through  the  old  style 
suction  liose,  in  which  the  exposed  metal 
rings  or  spiral  coil  g-ave  it  a  r-ough,  uneven 
interioi',  that  considerably  retai-ded  the  pass- 


ag-e  of  water  through  it.  It  is  also  strong-er 
and  much  more  flexible  tiuxn  the  old  sliyle 
suction  hose,  its  tlexibiiity  being  so  great 
that  a  4-inch  "Smooth  P)ore"  can  without 
injury  be  coiled  within  a  circle  three  feet  in 
diameter.  In  pumping-  pulpy  or  semi-fluid 
matter,  such  as  would  clog-  and  render 
useless  the  old-style  suction  hose,  the 
"Smooth  Bore"   will   prove  very  useful. 

Hose  made  expressly  for  steam  fire 
engine  use,  will  stand  a  pressure  of  over 
400  pounds  to  the  scjuare  inch.  It  is  of 
extra  (luality,  and  one  of  the  oldest  brands 
upon  the  mar- 
ket. It  is  com- 
posed of  the 
best  Para 
rubber  and 
duck.  This 
Para  rubber 
is  the  strong-- 
est  and  very 
best  known, 
and  will  not 
crack  or  hard- 
en. The  duck 
used  in  the  manufacture  of  this  hose  is 
made  to  order  fi-oni  the  best  long-  staple 
cotton,  a  fabric  of  great  strength,  and 
is  chemically  treated  with  vaporous  car- 
bolic acid  by  a  patent  process  to  prevent 
mildew.  The  "Test"  is  especially  valuable 
where  a  heavy  hose  is  needed. 

Another  brand  lately  put  upon  the  market 
is  the  "Herkner"  multiple  red-dot  cable 
hose.  It  is  what  is  called  a  jacket  hose.and  the 
advantag-es  afl'orded  by  its  use  are  clear 
water-way  and  no  friction.  The  loose  jacket  is 
woven  solid  on  the  inside  of  the  hose  in  finer 
threads,  making-  an  even  inner  cushion  or 
soft  bed  for  the  rubber  lining  ;  these  two  plys 


are  firmlj^  united  into  one  solid  base, 
inci-easing  the  strength,  making  the 
lining  longer  lived,  and  forming  a  perfectly 
smooth  wat  erway,  thus  overcoming  the  fric- 
tion of  the  corrugated  interior  of  other  cot- 
ton hose.  The  outer  plys  or  covers  can  be 
worn  away  without  visibly  affecting-  the  in- 
ner fabric.  It  is  distinguished  from  other 
hose  by  the  red  dots  across  the  surface — the 
patent  trade-mark  of  the  manufacturers. 

A  DEALER  in  millinery  has  just  learned  the 
pecuniary  peril  of  free  and  easy  coi-respond- 
ence  about  a  rival  in  business.  He  wrote 
letters  aflirming-  that  their  mercantile  credit 
was  extremely  doubtful.  They  g:ot  the  let- 
ters and  beg-an  suit,  asking-  for  $15,000  dam- 
ages. It  cost  him  >;()00  for  leg-al  and  other 
expenses.  Altogether  the  correspondence 
cost  $4,100. 

 •  •  

The  people  of  the  United  States  during 
ISS'J  smoked  3,955,955,713,722  cigars. 


SAME  OLD  FALLACY. 

Here  is  the  same  old  failacv — untruth  is 
the  harsh(!r  tei-m — i-epeated  iti  Goodeve's 
"  'J'ci  t  Jiookoa  Ui«  Stfuiii  J'Jiujine,"  pag-e 
1h7;  he  says:  "Cieai-ance  will  modify  the 
form  of  the  expansion  curve  by  i-emoving^ 
backwards  (?)  throug^li  a  small  space  the 
zero  line  of  volume,  and  if  the  steam  be  com- 
pletely exhausted  from  the  cylinder  during- 
the  return  stroke  tlie  effect  of  clearance  is  to 
waste  a  (piantity  of  steam  during  tliedoul)le 
sti-oke.  j-Jut  inasmuch  as  it  is  possiljle  to 
compi-ess  a  poi  tion  of  the  steam  in  the  cylin- 
dei-  during-  the  return  stroke,  the  lo.ss  above 
lefer-i-cd  to  may  be  g^reatl^'  or  perhaps 
wholly  eliminated.  In  such  a  case  th<!  work 
<;xpended  in  compr-ession  is  restored  again 
during  expansion,  and  the  st,<;am  spring  is 
contitmally  reproduced  witliout  wa.st*;." 

Is  it  indeed  ?  Then  we  must  get  power  for 
nothing-. 

There  are  in  the  service  of  the  United 
States  1,150  lighthouse  keepers.  'J'he  avei-- 
age salary  is$fiOO,  l)ut  by  a  system  of  g-rad- 
ing  some  g-et  as  high  as  $1,()00.  Discipline 
is  very  strict.  For  two  offences  the  penally 
is  immediat(!  dismissal.  A  keeper  found 
under  the  influence  of  liquor  is  not  only  dis- 
missed from  the  service,  but  he  is  ejected 
fi'om  tlie  iig-hthouse  as  soon  as  po.ssible.  The 
keeper  who  allows  his  light  tog-o  out  is  dis- 
mis.sed,  no  matter  what  his  excuse  may  be 
or  how  good  liis  conduct  nia^'  have  been. 
The.se  are  the  two  unpardonable  sins,  'i  he 
keeper  is  expected  to  stay  by  his  lig-lit  as 
long- as  tlie  lighthouse  stands.  The  Sharp's 
Island  lig-hthouse  in  Chesapeake  Kay  was 
lifted  from  its  foundations,  thrown  upon  its 
side,  and  carried  away  by  the  ice.  The 
keepers  had  a  boat  and  mig-ht  have  made 
theii-  way  ashore.  Instead  of  looking-  out 
for  their  own  safety'  they  remained  with  the 
lighthouse  wreck,  floating-  about  until  it 
g-founded.  Then  they  carried  ashore  tlie 
movable  portions  of  the  lig-ht,  the  oil,  the 
library,  and  even  the  empty  oil  cans.  They 
were  drifting  at  the  mercy  of  the  ice  cakes, 
and  w  ithout  food  or  fire  for  sixteen  hours. 
The  keepers  of  another  lighthouse,  becoming- 
alarmed  at  the  ice,  abandoned  their  post  and 
went  ashore.  The^'  were  immediately  dis- 
missed. It  made  no  difference  that  the  ice 
rendered  the  lig-ht  unnecessary.  The  offence 
was  the  same.  The  two  keepers  who  had 
clung  to  the  lig-hthouse  that  floated  away 
were  promoted  to  the  lightliouse  whicli  the 

two  unfaithful  keepers  abandoned. 

 •  •  

The  officers  of  the  'Pe)isacola'  boast  that 
on  that  vessel's  recent  cruise  of  1,710  miles 
she  made  an  average  of  nearly  seven  knots 
an  hour,  using  nineteen  tons  of  coal  daily 
and  encountering  a  head  wind  throughout 
the  entire  trip.  They  think  that  this  is 
pretty  good  time,  considering  the  '  Pensaco- 
la\s'  old  engines  and  faulty  bottom,  and 
take  a  certain  satisfaction  in  comparing  it 
with  the  i-ecent  transatlantic  cruise  of  the 
'Boston  '  and  'Atlanta,^  when  those  ships 
steamed  an  average  of  eight  knots,  with  a 
one  knot  breeze  in  their  favor  all  the  way, 
using-  thirty  tons  of  coal,  and  having  the 
added  advantage  of  high-powered  engines 
and  a  clean  bottom. 

Yes;  but  high-power  engines  are  not  an 
advantage  at  low  speeds.  "  On  the  con- 
trary, quite  the  reverse," 



The  dangers  of  the  Florida  Reefs  and 
the  numerous  wrecks  constantly  occurring 
have  made  wrecking  a  very  profitable  busi- 
ness for  the  Indians  and  the  white  inhabit- 
ants living  on  tlie  keys  and  mainland.  The 
wreckers  save  all  property  possible,  convey 
it  to  Key  West  in  lai-ge  sloop  boats,  have  I't 
appraised  before  the  United  States  Court, 
and  obtain  about  50  per  cent,  salvage  money. 
It  is  a  common  In  word  among  seafaring 
men  that  Key  West  wreckers  can  strip  a 
ship  to  her  very  bones.  They  leave  noth- 
ing. Notwithstanding  many  ships  are  con- 
tinually piling  up  on  the  Florida  Reefs,  not 
a  few  but  could  have  been  saved  \>y  timely 
assistance. 
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To  avoid  misconception  we  state  tfiat  this  department  is  open  to 
all.  The  experienced  and  inexperienced  mechanic  and 
engineer  meet  on  common  ground,  and  are  free  to  express 
their  views  in  their  own  way.  No  communications  will  be 
suppressed  except  their  tenor  and  tone  are  against  the  policy 
of  this  page.  Personal  reflections  sliould  be  carefully  avoided. 
Correspondents  need  not  hesitate  to  write  for  supposed  want 
of  ability.  Such  corrections  as  are  needed  will  be  made  with 
pleasure.  It  is  specially  requested  that  all  figures  be  made 
very  plain  and  all  proper  names  clearly  written. 


THE  LOG  OF  THE  'BUTTERCUP'  WRITTEN  UP  BY 
THE  LADY  CHIEF  ENGINEER. 

Editors  Engineer: 

I  enjoy  the  calm,  beautiful,  early  morning  of  mid- 
summer. I  like  to  sit  on  the  wharf  when  the  tide  is 
full  and  about  to  change,  and  watch  the  lessening 
play  of  the  eddies,  as  tliey  bear  hither  and  thither 
the  flotsam  or  jetsam,  likening  them  to  the  currents 
and  eddies  of  our  lives;  the  unconscious,  irresistible 
influences  that  so  control  life's  progress.  How  wel- 
come the  warm  sun — its  rays  so  permeating!  The 
faint  perfume  of  the  morning  air  instills  a  delicious 
languor;  even  the  pvirple,  gossamer- winged  bee  is 
drowsy,  his  song  is  low  and  surly.  The  pearly 
clouds,  edged  with  pale  gold, are  motionless,  becalm- 
ed; they  seem  to  the  dreamer's  eye  like  mighty 
castles  crowning  the  slopes  of  fairy  land.  The  ship- 
yards on  either  hand,  teeming  with  activity,  remind 
of  reality  with  their  musical  hum — typical  are  they; 
thus  blends  always  the  real  and  the  ideal — the  earth 
and  the  heaven  of  existence.  The  old  Kennebec, 
with  its  thirty  feet  of  water  at  low  tide,  with  its  al- 
most unequaled  scenery,  which  from  its  mouth  to 
Bath,  twelve  miles,  is  rocky,  wild,  bold  and 
picturesque;  from  thence  upwards,  growing 
more  and  more  beautiful  in  its  varied  pic- 
ture of  bluffs,  woodlands  cultivated  farms  with  their 
green  intervales,  rolling  and  hillocks;  all  historical, 
with  living  ideals  of  Indian  life.  This  grand  old 
river  in  its  mighty  power  lies  these  mornings  a 
sleeping  monster,  awaiting  only  the  south  wind's 
breath  to  awaken  its  forces  and  generate  a  fascin- 
ating resemblance  to  old  ocean  itself.  Here,  at 
Bath,  I  have  repeatedly  seen  it  lashed  into  such 
fury  by  a  southwest  wind  against  an  ebb  tide,  i  hat 
tow  and  ferryboats  would  put  their  bows  under  at 
nearly  every  plunge,  and  three  and  four  masters 
roll  very  perceptibly  while  at  anchor.  Ah  !  tliis  is 
life.  This  is  the  time  to  be  out  in  'Buttercup,'  and 
with  hand  on  throttle,  fight  bravely  the  rolling  tide. 
I  have  stood  watch  at  the  wheel,  enveloped  in  rub- 
ber clothing  and  'souwester'  repeatedly,  during 
these  times,  when  the  spray  blown  from  the  top  of 
the  waves  was  three  feet  in  height,  and  so  dense  as 
almost  to  be  blinding,  and  thus  have  sung  grand  old 
songs  at  the  top  of  my  voice.  To  enjoy  nature  in 
this  way  is  inspiring.  I've  never  been  completely 
swamped,  but  have  come  mighty  near  it  many  times, 
and  that,  too,  with  the  bilge  syphon  constantly  work- 
ing full  power;  once  off  Marblehead,  when  the  yacht 
'Mayflower'  had  her  trial  trip. 

I've  traveled  this  country  over,  and  know  the  Mis- 
sissippi from  its  source  to  its  mouth.  I  know  the 
great  Lakes  and  the  St.  Lawrence.  I  know  the 
rivers  of  the  South,  but  nowhere  have  I  found  so 
much  that  is  grand,  picturesque,  and  soul  inspiring, 
beautiful  nature  in  all  her  varied  moods,  as  in  this 
summerland  of  Maine,  this  Kennebec  valley.  I  love 
it.  Every  nook  and  cranny  of  the  winding  river 
is  familiar  to  me.  Every  rock,  tree,  and  shrub  on 
its  shores  are  familiar  objects.  I've  photographed 
the  best  of  them.  Consult  the  chart,  Messrs.  Edi- 
tors, and  you  will  see  how  we  can  make  trips  East 
and  West  and  South  and  North,  for  thirty  consecu- 
tive days  and  visit  new  places  of  interest  each  trip. 
In  '  Buttercup '  I  can  visit  ten  summer  resorts  in  ten 
consecutive  days,  leaving  at  7  a.  m.  and  arriving 
home  at  Bath  before  sunset.  Yachtsmen  in  search 
of  the  picturesque  are  finding  this  out;  canoeists 
also.  Steam  launches  from  all  quarters  are  familiar 
objects  up  and  down  tlie  river.  It  needs  but  a  few 
birch-barkers  to  complete  the  picture,  and  they  will 
surely  come  ere  long. 

It  was  on  one  of  these  ideal  mornings  that  I  sat 
on  the  wharf  musing,  communing  with  nature. 
'  Buttercup,'  with  her  glistening  mahogany  sides, 
rode  quietly  at  her  mooring.  "  Eruditus ''  was  busy 
aboard  in  cleaning  and  polishing,  an  occupation 
that  he  enjoyed.  My  husband  was  at  work  with  a 
monkey  wrench  on  some  repairs  in  which  I  took  no 
interest.  The  smoke-stack,  I  noticed,  was  removed 
from  the  boiler,  and  I  also  noticed  a  passing  tow- 
boat  now  and  then,  the  swell  created  by  it,  its  swash 
against  the  wharf,  and  the  graceful  riding  of  the 
swell  by  our  pretty  boat. 

My  dreamy  musing  was  rudely  broken  in  upon  by 
my  husband  saying  to  me: 

"  Won't  you  go  down  to  the  iron  works  and  get  a 
%  inch  nipple  for  this  jet  in  the  stack?  I  have 
twisted  off  this  one." 

"  Yes,"  I  replied,  but  I  said  it  reluctantly,  for  the 
Iron  Works  were  a  good  mile  away,  and  I  was  not  in 
a  walking  mood  and  did  not  care  to  be  disturbed,  but 
off  I  started.  The  morning  was  warm,  and,  ere  I 
reached  my  destination,  it  seemed  I  had  tramped 
two  miles  instead  of  one.  I  succeeded  in  my  errand 
and  duly  returned.  Scarcely  had  I  resumed  my 
former  comfortable  seat  ere  I  was  again  requested 
to  go  for  a  second  time  on  the  same  errand.  My 
husband,  though  skillful  as  a  physician,  was  a  poor 
hand  in  practical  mechanical  work;  lie  had  "set 
up  "  too  hard  on  the  nipple,  and  had  twisted  it  off, 
as  he  had  done  the  previous  one.    I  saw  he  was  a 


little  ashamed  at  his  want  of  skill,  so  I  kept  back  my 
criticism  and  started  off  a  second  time  for  the  Iron 
Works — two  miles  already  walked,  and  two  miles 
more  to  do  befoi'e  I  could  snuggle  down  in  my  cosy 
quarters  on  the  wharf  for  a  lazy  loaf  at  mj'  ease, 
"  inviting  my  soul  !  "  To  tell  the  truth,  I  was  a  lit- 
tle nettled  to  be  called  upon  a  second  time  for  a  duty 
I  considered  was  more  in  the  province  of  Eruditus  ; 
but,  when  my  husband  re(juested  me  to  go  a  second 
time  on  the  errand,  I  noticed  that  my  son  was  very, 
very  busy  polishing,  and  oh!  so  quiet,  not  even  ap- 
parently noticing  his  father's  request  to  me;  but,  ere 
I  lii'd  gone  many  steps  I  turned,  like  Lot's  wife,  for 
a  farewell  look. 

Ye  Gods!  What  did  I  behold?  "Eruditus"  was 
rocking  to  and  fro,  slapping  his  knees  in  laughter  at 
my  expense,  while  my  husband  was  lying  l)ack  at 
his  ease,  lighting  his  pipe  for  a  good  smoke  while 
awaiting  my  return.  My  first  impulse  was  to  rebel; 
the  joke  was  on  me.  I  would  not  let  them  know 
that  I  was  aware  of  it,  but  decided  1  would  pay  them 
back  with  interest,  for  I  enjoy  a  good  joke,  give  or 
take. 

On  my  way  down-town  I  stopped  over  for  an  ice 
cream  to  calm  my  irritated  nerves,  then  finished  my 
errand,  and  I'eturned  pretty  well  heated  up.  At  my 
first  view  of  the  boat,  as  I  came  around  the  corner, 
I  beheld  those  two  loafers  stretched  out  under  the 
awning  enjoying  the  breeze  that  was  beginning  to 
ripple  the  calm  water.  I  had  not  proceeded  many 
steps  farther  ere  life  in  all  its  activity  seemed  to 
reign  supreme  on  board;  my  husband  was  hammer- 
ing away  at  something  on  the  floor  of  the  boat, 
"  E7-uditus"  was  overhauling  rope  from  the  same 
quarter  for  .all  he  was  worth.  It  was  evident  that 
they  had  seen  me,  but  I  pretended  not  to  notice  their 
zeal  and  refrained  from  comment.  Seeing  that  I 
had  returned,  "  Eruditus"  jumYied  into  the  tender 
and  soon  ferried  me  aboard,  talking  rapidly  all  the 
while,  inviting  my  attention  to  the  result  of  his 
morning's  work.  He  was  in  the  best  of  spirits,  ex- 
uberant and  witty,  saying: 

"Yon  look  tired  and  warm,  but  it  is  such  a  lovely 
morning  for  a  walk  (accent  on  "  lovely"  and 
"walk,")  you  will  have  such  a  good  appetite  for  din- 
ner.   I've  worked  hard,  too,  and  am  awful  hungry." 

Said  my  husband:  "You  are  very  kind  to  do  this 
service,  it  is  a  great  help  for  me.  I've  been  much 
annoyed  by  the  hitch,  hitch  of  these  repairs  ;  I  have 
repacked  the  glands,  and  disconnected,  cleaned,  and 
reset  the  crank  pin  brasses,  quite  a  job;  no  thump  or 
pound  will  annoy  us  as  it  did  yesterday  coming 
home." 

"  Yes  "  I  said,  "you  must  have  worked  hard!  very 
hard!  it  must  have  taken  you  twenty  minutes  or  so, 
to  do  all  that  hard  work.  I've  been  gone  over  an 
hour  and  a  half  on  each  trip,  three  hours  in  all; 
here's  your  nipple,  now  see  if  you  ca.n  twist  this  one 
off  while  I  help  myself  to  a  bottle  of  beer.  My 
gracious,  isn't  the  day  a  hot  one,  and  how  deliciously 
cool  this  lager  is  !  By  the  way,  what  were  you 
pounding  so  hard  at  when  I  came  in  sight?" 

I  noticed  tliat  "Eruditus"  jumped  quickly  behind 
the  boiler  at  this  remark,  but  had  no  time  to  con- 
sider its  significance;  for  looking  towards  my  hus- 
band, who  was  working  on  the  steam-jet  connec 
tion,  I  heard  him  exclaim!  " 

"By  jove,  I've  twisted  it  off  again!" 

This  was  too  much  for  "Eruditus."  He  burst  into 
loud  laughter,  with  the  pent-up  effects  of  the  joke 
on  me,  and  this  third  one  on  his  father.  He  was 
fairly  convulsed. 

"That's  it !  "  he  shouted  while  the  tears  streamed 
down  his  face;  "that's  it!  keep  on  twisting  them  off! 
Mother  will  go  and  get  another  one  while  we  are 
working  so  hard!  ha-ha- ha,  he-he-he;  giggle  giggle." 

"Not  much,"  I  exclaimed,  as  I  looked  into  my  hus- 
band's sober  face.  "Mother  does  not  go  on  any  more 
fools  errands  to-day,"  and  then  to  my  husband  : 

"What  on  earth  are  you  thinking  of,  to  use  so 
large  a  wrench  in  setting  up  so  small  a  nipple? 
Didn't  the  two  previous  lessons  teach  you  anything  ?" 

At  this  "Eruditus"  roared  again,  and  soon  we 
were  all  laughing. 

My  husband  swore  a  mild  oath  or  two  at  his  want 
of  skill,  and  then  turned  to  me  and  said  (in  his 
blandest  tones): 

"  Won't  you  please  go  and  get  another  nipple?" 
This  audacious  request,  at  such  a  moment,  com- 
pletely sobered  "  Eruditus."  He  listened  for  my  re- 
ply. I  did  not,  at  that  moment,  completely  sense 
the  amount  of  cheek  required  to  support  such  a  re- 
quest, for  an  idea  struck  me,  as  it  were,  and  I  was 
mentally  debating  it.    My  husband  continued: 

"  I  don't  care  to  go  down-town  all  covered  with 
grease  and  in  this  old  suit.  If  you  will  go,  I  will 
make  you  a  nice  present  next  Christmas?" 

For  a  second  time  my  son  was  convulsed  ;  he  fell 
oft'  the  seat  on  to  the  flooring  of  the  boat,  and  rolled 
and  groaned  in  his  delight. 

"  Why  not  send  '  Eruditus?  I  asked. 

"  Oh,"  replied  my  husband,  "  he's  no  good  on  er- 
rands unless  yovi  pay  him  half  a  dollar  for  ice 
cream;  besides  I  have  work  for  him  here." 

"  Yes,"  I  replied,  "  coiling  rope  or  pounding  iron." 
Then  we  all  laughed,  but  mine  was  a  grim  laugh. 
My  mental  plan  was  completed,  and  I  .said: 

"Yes,  the  promise  for  a  present  so  soon  as  next 
Christmas  is  too  much  for  me  to  withstand,  I  will 
go!"  Suiting  the  action  to  the  words,  I  jumped 
into  the  tender,  and  announced  my  intention  to 
row  to  the  Iron  Works  instead  of  walking,  and  my 
parting  salute  was:  "Good-bye  you  lazy  loafers; 
you  think  you'v-e  got  another  joke  on  me,  but  you 
just  wait  until  I  return  and  then  see  how  nice  that 


dinner  will  taste."  (Groan  from  "Ej-uditus.")  "1  will 
get  the  nipple,"  and  then  dramatically,  "  I  go,  but 
I  return  in  about  three  hours."  I  heard  "Eruditus" 
say  in  an  undertone  to  his  fatlier: 

"  She's  got  the  best  of  us,  as  she  always  does.  You 
had  better  call  her  back;  I"m  awful  hungry,"  and 
then  my  husband  hailed  to  me:  "Goodbye.  Be 
quick,  and  return  so  we  can  go  fishing  off  Seguin 
this  afternoon;  don't  be  joking,  now,  but  hurry 
up." 

I  knew  I  had  the  advantage  of  them  and  chuckled; 
I  knew  there  were  no  kindlings  aboard  to  start  a 
fire.  I  knew  there  were  no  prosjiects  of  a  passing 
boat  picking  up  my  "forlorn  companions"  at  this 
time  of  the  day;  there  was  onh'  one  way  to  get 
ashore,  and  that  was  to  swim  for  it,  with  clothing 
on;  this  I  knew  they  would  never  do,  so  I  chuckled, 
and  enjoyed  the  jolce  on  the  jokers. 

A  three  mile  an  hour  tide  m  my  favor  soon  helped 
me  to  the  Iron  Works. 

A  smile  wreathed  the  face  of  the  clerk  as  I  explain- 
ed the  reason  for  my  third  appearance  on  the  same 
errand,  as  well  it  might.  I  had  no  reason  to  smile, 
however,  when  I  considered  ray  row  back  to  our 
mooring  against  the  tide.  I  thought  it  over  well 
and  then  left  the  tender  at  the  wharf  and  walked 
back.  I  found  my  family  as  I  had  left  them,  work- 
ing hard  at  loafing;  but  seeing  me  returned,  they 
soon  expressed  desire  to  get  ashore,  and  asked  me 
to  hunt  about  and  get  a  boat  and  come  to  their 
aid. 

"Yes,"  I  said,  "you  want  your  dinner;  that  is 
laudable,  but  I  see  no  other  w^ay  for  you  to  get  it 
but  to  swim  for  it,  and  be  quick  about  it,  for  I  shall 
not  wait  long!  "  Then  I  could  see  that  they  debated 
over  my  proposition,  finally  I  noticed  them  engaged 
in  tying  ropes  together.  This  finished,  "  Eruditus" 
removed  his  clothing,  tied  the  end  of  the  rope  about 
his  waist  and  jumped  overboard  and  swam  for  the 
shore.  After  much  hard  work  with  so  much  rope 
across  the  current,  he  finally  landed,  and  soon 
'Buttercup'  was  made  fast  to  the  wharf. 

The  meeting  between  us  was  not  as  hilarious  as  the 
previous  one.  "Eruditus"  was  very  sober;  his  father 
was  smiling,  but  dignified.  It  was  my  turn  to  laugh, 
and  I  improved  it,  but  my  two  grim  and  hungry 
companions  saw  nothing  to  amuse  them;  they  had 
had  their  laugh.  As  I  looked  down  into  the  boat 
from  my  position  on  the  wharf  I  could  not  but  help 
noticing  how  orderly  everything  was;  evidence  to 
me  that  they  had  done  their  best  to  kill  time.  They 
were  so  thoroughly  beaten  at  their  own  game,  so 
discomforted,  yet  so  gentle,  that  I  took  pity  on  them 
and  heeded  their  recjuest  to  say  nothing  about  it — to 
keep  quiet  and  call  it  square.  I  have,  until  this 
writing. 

It's  well  for  a  woman  to  enforce  her  authority  at 
times,  especially  with  a  fourteen  year  old  son.  Since 
the  above  experience  I  find  I  have  not  been  so  much 
of  a  passenger  aboard  'Buttercup.'  I  have  not  been 
ordered  about  so  much  by  the  captain  and  crew. 
"Eruditus"  always  considered  me  a  landsman,  and 
treated  me  as  such,  ordering  me  around  and  about 
to  suit  his  convenience  ;  'tis  different  now.  How- 
ever, we  did  not  lose  our  good  dinner.  An  hour  or 
so  after  we  started  fire  for  an  afternoon  run  to  Fort 
Popham,  a  summer  resort  at  the  mouth  of  the  Ken- 
nebec. No  breakdowns,  no  mishaps,  no  incidents 
of  account  occurred  on  the  trip.  So  my  story  neces- 
sarily ends.  Mrs.  Buttercup. 

Boston,  Mass. 


IN  THE  MATTER  OF  ALIEN  ENGINEERS. 

Editors  Engineer: 

I  was  very  much  pleased  to  read  your  advice, 
"Taking  the  Bull  by  the  Horns,"  in  i\\e  last  issue, 
and,  as  you  say,  the  remedy  lies  in  the  hands  of  the 
members  of  the  various  associations,  it  is  of  no  use 
writing  or  talking  about  the  matter,  but  collect  the 
evidence,  act  upon  it  before  the  courts,  and  obtain 
a  conviction.  A  few  cases  so  settled  will  stop  this 
nefarious  practice.  I  would  not  advise  any  associa- 
tion to  rely  upon  the  local  or  general  inspectors;  ob- 
tain their  support,  if  possible,  but  push  the  case 
through  the  courts  themselves.  There  was  one  ca.se 
of  an  engineer's  license  being  granted  to  an  alien  at 
Savannah;  he  had  never  resided  in  the  country  for 
one  consecutive  month  in  his  career;  this  was  re- 
ported to  the  authorities,  accompanied  by  affidavits, 
yet  nothing  has  been  done  in  the  matter,  as  the  dele- 
gates to  our  last  two  conventions  well  know;  so  I 
take  this  as  a  proof  that  it  is  no  use  relying  upon  the 
inspectors. 

When  an  association  knows  of  a  case,  appoint  a 
committee  with  power  to  act  and  the  requisite 
money  to  back  them  up.  Prove  the  case  and  push 
for  a  "conviction;  then,  and  then  only  do  you  do 
your  duty. 

Should  No.  13,  M.  E.  B.  A.,  get  on  to  another 
case,  with  as  good  proofs  as  she  had  in  the  late  ones, 
it  will  be  pushed  for  a  conviction  to  the  full  penalty 
that  the  law  allows;  but  I  think  aliens  will  give  Phila- 
delphia a  wide  l)erth  in  the  future. 

Philadelphia,  Pa.  Bell  Crank. 


PARALLEL  MOTIONS. 

Editors  Englneer: 

Please  say  how  the  old  parallel  motion  for  beam 
engines  was  constructed,  and  how  it  works.  Who 
invented  it?  STUDENT. 

New  York. 

[Watt  invented  it,  and  the  diagram  shows  Low  it 
works.  The  beam  center  is  at  A,  and  the  end  of  the 
beam  describes  an  arc  about  it.    The  lever  £>  (radius 
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bar)  ]ia.s  its  center  at  C,  and  its  end  describes  an  arc 
in  a  direction  opposite  to  that  of  the  beam.  These 

two — tlie  beam  and 
^^^"""^ /■  t''**    lever   D — are 

V/  connected  by  t  li  o 

link  whose  cen- 
ter is  at  P,  and  to 
wliicli  t  li  e  i)iston 
rod  is  jointed.  Con- 
so([uently  it  moves 
in  a  straight  line 
between  the  radii 
of  the  beam  and 
radius  bar.  This  motion  is  not  available  for  any 
but  short  strokes  and  long  beams;  if  carried  too  far, 
tiie  link  /'dodges  at  top  and  bottom  of  stroke,  as 
shown  by  curved  lines. — Eds.] 


PRACTICAL  TESTS  OF  A  STANDARD  HORSE-POWER. 

Editors  ENCiiNEKit: 

I  was  recently  at  a  coal  mine  where  two  horses 
are  used  to  hoist  coal  out  of  a  shaft  150'  deep.  As 
the  weight  of  the  cage  and  car  going  down  balance 
tlie  weight  of  the  cage  and  car  coming  u[),  the 
weight  of  the  coal  represents  the  amount  raised  by 
the  horses.  The  horses  hoist  1,000  lbs.  of  coal  in 
two  minutes.  150x1,000=150,000  foot  lbs.  of  work 
done  in  two  minutes  by  two  horses.  150,000  -^  2  = 
75,000  foot  lbs.  of  work  done  in  one  mimite  by  two 
horses.  75,000-^2  =  ;S7,500  foot  lbs.  of  work  for  each 
horse  per  minute.  The  horses  could  not  keep  this 
up  all  day.  I  think  they  would  not  average  over 
30,000  foot  lbs.  per  minute  all  day:  but  I  think  33,- 
000  foot  lbs.  per  minute  is  near  enough  to  a  horse- 
power for  all  practical  pur])oses. 

Ottawa,  111.  Albert  H.  Halladay. 


DAVID  B.  JACKSON. 


At  a  regular  meeting  of  M.  E.  B.  A.  No.  50,  held  at 
their  rooms,287  Hudson  Street,  N.  Y.,  on  the  evening 
of  June  10,  1890,  the  following  preamble  and  resolu- 
tions were  adopted  : 

Whereas,  It  has  pleased  Almighty  God  in  His  in- 
finite wisdom  to  remove  our  esteemed  and  faithful 
co-worker,  Bro.  David  B.  Jackson  ; 

Be  it  resolved.  That  while  we  bow  in  humble  sub- 
mission to  the  decree  of  the  All  Wise,  and  our  hearts 
are  touched  by  sorrow,  that  we  testify  our  sense  of 
loss  in  the  decease  of  our  lamented  brother. 

In  the  person  of  David  B.  Jackson  were  centered 
those  manly  attributes  which  made  him  a  faithful 
employee,  a  wise  counselor,  and  a  generous  friend. 
Always  kind  and  courteous  to  those  witii  whom  he 
was  associated,  he  leaves  behind  him  a  record  un- 
sullied by  act  of  wrong.  As  we  esteemed  him  in  life, 
so  do  we  mourn  at  his  demise.  To  his  family  in  their 
deep  affliction  do  we  tender  our  sincere  condolence. 

Be  it  further  resolved,  Tliat  in  memory  of  our  de- 
parted brother  we  drape  our  charter  and  altar  for  a 
period  of  thirty  days  ;'  these  resolutions  to  bespread 
upon  our  minute  book,  and  a  copy  transmitted  to  the 
sorrowing  family. 

Andrew  M.  Lester,  Pres. 
G.  Marion  White, 
Jas.  H.  Sipperly, 
Wm.  S.  Holton, 

Committee. 

IN  MEMORTAM. 


Brothers  of  the  M.  E.  B.  A.  everywhere  will  be 
pained  to  learn  of  the  demise  of  Miss  Josephine  A. 
Stetson,  affianced  wife  of  Brother  George  Uliler, 
National  Treasurer,  M.  E.  B.  A.,  and  chief  engineer 
of  the  steamshij) '  El  Paso.'  The  sad  event  occurred 
on  the  evening  of  the  13th  inst.  The  deceased  was  a 
most  lovable  lady  of  rare  personal  quahties,  and 
passed  away  at  the  early  age  of  twenty-five  years. 
Brother  Uliler  will  have  the  sincere  sympathies  of 
all  in  his  sad  affliction. 


There  can  be  no  doubt  but  that  water,  at 
the  instant  it  is  condensed  from  steam,  is 
particularly  active  in  dissolving  glass — 
much  more  active  than  after  it  has  stood 
for  a  time.  We  have  good  evidence  of  this 
in  our  own  experience.  In  fact,  at  the  pres- 
ent moment  the  writer  has  before  him  a  glass 
tube  one-third  of  an  inch  in  diameter  inter- 
nall}^,  and  26  inches  long,  that  was  used  for 
condensing  steam  to  supply  a  laboratory 
with  distilled  water.  Although  it  was  used 
only  three  hours,  it  is  very  perceptibly  cor- 
roded by  the  hot  water  of  condensation. — 
The  Locomotive. 


There  was  a  bad  time  in  Bridgeport, 
Conn.,  recently.  "The  engineer  in  a  shop 
was  called  to  do  some  carpenter  work  in  a 
remote  part  of  the  works,  and  diu'ing  his  ab- 
sence the  governor  balls  blew  off!  The  shock 
was  felt  all  over  the  shop,  and  the  inmates 
were  in  fear  of  a  boiler  explosion,  as  they 
crawled  out  of  every  available  outlet.  The 
engineer  ran  back  to  the  boiler  and  adjusted 
matters,  and  it  is  said  that  but  for  his  prompt 
action  there  would  have  been  an  explosion, 
with  seinous  if  not  fatal  consequences." 

By  the  local  reporters,  of  course. 


LATEST  LEGAL  DECISIONS  ON  TRADE. 

Reported  for  The  Engineer. 

I  Wk  shall  until  further  notice  publish  the  latest 
decisions  in  courts  of  last  resort  upon  topics  of  gen 
(!ral  interest  to  our  rt-aders.     From  these  decisions 
they  will  be  nhU:  to  judge  in  a  measure  of  their  own 
chances  in  similar  cases.  | 

Liability  of  City  for  the  Condition  of 
Wharres. — Wliereonehad  been  in  exclusive 
occupancy  of  a  certain  portion  of  a  public 
whar'f,  paying  a  monthly  rent  for  the  sauK;, 
and  kept  moor'ed  by  the  wharf  two  floats  on 
which  he  ca^rried  on  the  business  of  a  coal- 
doaler,  the  city  removed  certain  of  tlie 
check  ])osts  to  which  the  floats  were  attached 
and  did  not  replace  iliem.  He  madenocom- 
[)laint  when  tiie  posts  were  remov(!d,  nor-  did 
lie  rxMiuest  the  city  to  replace  them.  His 
lh)ats  being  carried  away  by  high  water,  he 
cannot  recover  of  the  ci{y  on  the  ground  of 
their  negligence  in  r-emovingsuch  check  posts. 
— Jaekson  v.  City  of  Allegheny,  United  States  Distriet 
Court,  Western  District  of  Pennsylvania,  41  Fed. 
Rep.,  886. 

(JoUi.sion  at  Sea. — Where  a  schooner 
which  showed  no  lights  was  run  into  by  a 
steamer,  the  vessel  failing  to  show-  the  stat- 
utory lights  is  in  fault,  but  that  fact  does 
not  relieve  the  other  vessel,  if  under  the 
same  circumstances  she  would  have  been 
held  liable  before  the  statutory  rules  were  in 
force. — The  City  of  Savannah,  United  States  iJis 
trict  Court,  Southern  District  of  New  York,  41  Fed 
Rep.,  891. 

Liabilitu  of  Consignee  for  Demurrage 
— Where  it  is  the  custom  of  the  port  that 
when  several  vessels  come  to  the  same  con- 
signee, the  consignee  discharges  them  in 
tui^n,  and  he  is  not  guilty  of  a  failure  of 
his  duty  in  declining  to  discharge  two  at 
the  same  time,  even  though  there  be  suffi- 
cient room  at  the  wharf  to  do  so. — Bartlett  v. 
A.  Cargo  of  Lumber,  United  States  District  Court, 
Eastern  District  of  New  York,  41  Fed.  Rej)..  890. 

Claim  for  Freight  Lost  by  Uncondi- 
tional Delivery. — A  cargo  of  lathes  sold  by 
the  consignee  to  the  claimant  before  arrival 
is  discharged  without  notice  to  claimant  of 
any  lien  to  claim  on  demurrage,  it  being 
customaiy  in  the  port  of  New  York  to  dis- 
chai-ge  cargoes  of  canal  boats  and  demand 
freight  and  demurrage  afterwards.  The 
purchaser  transported  the  lathes  from  the 
wharf  to  the  lumber  yard.  The  delivery 
being  unconditional,  the  lien  was  lost. 
— Egan  V.  A  Cargo  of  Lathe,  United  States  Dis- 
trict Court,  Southern  District  of  New  York,  41  Fed. 
Rep.  830. 

Lied  ility  of  SJdp  Owner  for  Hospital 
Charges  of  its  Seamen. — The  owners  of  a 
ship  are  liable  to  the  New  York  quaran- 
tine commissioners  for  one  of  its  seamen's 
expenses  at  the  hospital,  who  were  sent 
there  ill  with  the  fever  and  remained  there 
134  da^^s,  even  though  he  was  not  ill  with 
the  fever  for  more  than  one-half  the  time 
— Anderson  v.  Wensleydale,  United  States  District 
Court,  Eastern  District  of  New  York,  41,  Fed. 
Rep.  829. 

Relcdionship  of  Felloiv-Work)iien  in 
Unloading  T  'essels. — Plaintiff  was  emplo3'ed 
b^'  a  firm  of  stevedores  who  had  a  contract 
to  load  a  vessel  from  the  dock  of  the  de- 
fendant; the  defendant  furnished  a  man  to  do 
the  signaling  for  hoisting  and  lowering  the 
packages  of  freight;  by  his  negligence  the 
plaintiff  was  injured.  Such  workman  of  the 
defendant  was  not  a  fellow-servant  with 
plaintiff. — Sanfordw  Standard  Oil  Co.,  Court  of 
Appeals  of  New  York,  24  N.  E.  Rep.  313. 

Master  and  Servant — Doctrine  of  Fel- 
low Servant. — Where  the  evidence  is  that 
the  track  inspector  of  a  railroad  company 
and  his  gang  went  over  a  curve  about  two 
weeks  before  the  accident  occurred,  and  ex- 
amined it  carefully  and  repaired  it  for  ser- 
vice, and  where  it  appeared  from  the  evi- 
dence, if  the  railroad  compau}-  was  guilty  of 
negligence  at  all  it  was  in  regard  to  the  con- 
dition of  the  track  at  this  point,  and  the  en- 
gineer who  was  injured  in  the  accident  can- 
not recover,  as  the  proximate  cause  of  the 
injury  was  the  negligence  of  a  fellow-ser- 
vant.— Burrell  v.  Gowan,  Supreme  Court  of  Penn- 
sylvania. 19,  At.  Rep.  678. 

Fellow  Servant  in  Unloading  a  Vessel. — 
The  captain  of  coal  boat  who  managed  the 


guy  rope,  while  a  stevedore,  engaged  by  the 
consignees  of  the  coal  was  unloading,  did  not 
pass  under  tlie  conti-ol  and  become  the  .ser- 
vant of  the  stevedore,  and  the  boat  owners 
are  liable  for  an  injury  to  one  of  tlie  steve- 
dore's men  who  is  injured  by  the  captain's 
negligence  in  managing  the  guy  i-ope. — 
Kilroy  v.  Delaware  &  I [.  Canal  Co.,  Court  of  ApjtealH 
of  New  York.  24  A'.  E.  Rep.  192. 

Fixtures  as  belireen  Buyer  and  Seller. — 
A  st<iain  engine  and  boiler  situated  in  ashed 
atl^ached  to  a  two-story  building  used  as  a 
mill,  the  sh(;d  being  so  constructiid  that  the 
etigiiK!  and  boiler  could  not  be  removed  with- 
out teai  ing  a  pai  t  of  it  down,  and  a  mill  at- 
tached to  the  land  in  the  usual  way,  and 
operated  by  the  engine  are  fixtures  and  pa.ss 
with  tlie  land,  unless  specially  reserved  in 
the  deed. — Horn  v.  Smith,  Supreme  Court  of  North 
Carolina,  11  .S'.  E.  Rep.  373. 

Discliargr  of  Servant  for  Drunfcemiess. 
— Under  a  verbal  contract  with  the  defend- 
ant, the  plaintiff  was  to  cut  and  trim  cer- 
tain stone  work,  and  if  he  got  di  urik  or  neg- 
lected his  work,  h<! should  be  discharged;  it 
was  alleged  that  he  did  get  drunk  and  was 
so  discharged;  both  of  the.se  statements  were 
coiiti'adicted,  and  upon  a  ti-ial  of  the  case 
evidence  should  have  beenadmitled  that  the 
foreman  of  th(!  defendant  had  made  de<  lai-a- 
tions  to  another  person  before  the  plaintiff 
discharged,  that  the  contract  would  be  at 
an  end  if  he  got  drunk  again,  as  affecting 
his  credibility.— jVa//&nee  v.  Duff,  Court  of  Ap- 
]>ealx  of  Maryland,  19  At.  Rep.  708. 

Right  of  Common  Carriers  to  Limit 
tlieir  Liability. — A  stipulation  in  a  bill  of 
lading  that  the  valuation  as  agreed  upon 
and  named  in  this  shipping  receipt,  is  dis- 
tinctively undei'stood  to  be  the  valuation 
that  shall  cover  loss  or  damage  from  any 
cause  whatever,  does  not  relieve  the  carrier 
from  liability  for  the  actual  value  of  the 
goods  when  their  loss  is  occasioned  by  its 
negligence. — Pennsylvania  Ry.  Co.  v.  Weiller,  Su- 
preme Court  of  Pennsylvania,  19  At.  Rej).  702. 

Literest  of  Owner  under  the  Limited 
Liability  Act.—Hhe.  United  States  statutes 
provide  that  the  liability  of  the  owner  of  a 
vessel  for  any  lo.ss,  damage,  or  injury  by 
collision  done,  occasioned,  or  incurred,  with- 
out the  privity  or  knowledge  of  such  owner 
or  owners,  shall  in  no  case  exceed  the  amount 
or  value  of  the  interest  of  such  owner  on  such 
vessel  and  her  freight  then  pending.  Under 
this  statute  the  real  value  of  the' vessel  in 
fault,  is  her  value  without  regai'd  to  liens 
upon  her  at  the  termination  of  her  voyage 
upon  which  she  negligently  cau.sed  the  injury 
complained  of. — Kieman  v.  Leonard  Richards, 
District  Court  of  the  United  States, District  of  New  Jer- 
sey, 41  ted.  Rep.  818. 

A  CHEMIST  recently'  thought  he  was  on  the 
track  of  a  discovery  which  would  bring  un- 
told wealth.  He  actually  succeeded  in  man- 
ufacturing from  the  refuse  of  a  gas  retort  a 
perfect  emerald,  and  undertook  to  produce 
other  precious  stones  by  similar  means. 
Unfortunately,  however,  it  was  discovered 
that  the  emerald  cost  to  produce  ten  times 
as  much  as  a  similar  natural  gem  could  have 
been  bought  for  in  a  jeweler's  shop. 

Yes,  yes;  and  when  emeralds  can  be  made 
by  the  ton  no  one  will  want  them  and  they 
will  have  no  more  value  than  a  ton  of  an}' 
other  stone. 


According  to  a  recent  invention,  injectors 
are  unnecessary,  and  water  can  be  forced  in, 
or  will  run  into,  by  a  system  of  piping,  the 
boiler  directly.  This  seems  to  somewhat 
nullify  the  "  vacuum "  theory,  which 
many  hold  is  the  cause  of  the  action  of  the 
indicator.  It  is  not  based  upon  the  gravity 
or  water  column  system,  but  is  a  very  simple 
and  obvious  arrangement. 


This  is  cut  from  a  New  York  daily  paper 

Engineer — Wanted,  for  brick  yard;  must  be 
thoroughly  competent  and  have  steam  at  day- 
light; ^German.  and  one  who  can  do  a  little  black- 
smithing  preferred;)  wages  |12  per  week  and 
board.    Address  Engineer. 

"Daylight''  occurs  at  about  3.40  a.  m.  in 
this  latitude  at  this  season. 
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OF   DOUBTFUL  UTILITY. 

There  are  many  pliilantliropic  persons 
extant  who  are  trying?  to  do  all  the  good 
tliey  can  to  their  fellows  who  are  not  so  well 
oil'  in  worldly  ^^-oods  as  they  are;  and,  cer- 
tainly, anything-  tendin^^-  to  thrift  and  prud- 
ence among  mechanics  should  be  encourag-- 
ed.  As  a  rule,  they  are  not  provident; 
neither  is  the  average  man,  for  the  matter 
of  that,  whether  he  be  a  mechanic  or  what 
not.  They  earn  their  money  by  hard  work, 
and  there  is  not  much  left  at  the  end  of  the 
month,  after  the  necessaries  of  life  have 
been  paid  for.  Then,  when  the  time  comes 
that  jobs  fail,  or  men  fall  sick,  their  lot  is  a 
hard  one. 

A  form  of  practical  insurance  is  under  advisement 
in  Bo.ston,  in  which  a  large  portion  of  the  people 
should  be  interested.  Aworkingman  is  often  [thrown 
out  of  employment  and  reduced  to  distress  because 
he  is  unable  to  provide  for  his  board  while  out  of 
employment.  It  has  been  suggested  that  a  people's 
mercantile  company  might  be  formed,  which  would 
undertake  to  provide  board  and  lodging  with  land- 
lords at  the  rate  of  f  4,  $5  or  $6  a  week,  on  such 
terms  that,  after  one  month  of  regular  payments, 
one  week'.s  board  at  half-pay  might  be  placed  to  the 
credit  of  the  interested  party,  so  that  if  he  were  out 
of  work,  or  sick,  or  otherwise  disabled,  he  might  not 
be  brought  to  discomfort  because  he  could  not  pay 
his  board.  At  this  rate,  in  six  months  a  man  would 
be  entitled  to  one  and  a  half  month's  credit  for 
board,  and  in  one  year  to  three  months'  crerJit  for 
board,  which,  at  half  rates,  would  only  cost  him  the 
price  of  one  and  a  half  months'  board  anywhere. 
This  plan,  if  it  can  be  carried  out,  would  be  a  great 
relief  to  hundreds  of  working  people  who  are  sud- 
denly disabled  or  compelled  to  be  idle.  It  would  be 
impossible  for  anybody  to  fall  rapidly  in  debt  to 
such  a  company,  and  only  in  cases  of  extreme  mis- 
fortune would  persons  be  willing  to  surrender  their 
certain  insurance  of  food  and  lodging,  which  would 
grow  larger  as  the  years  rolled  by.  A  company  of 
this  kind  would  need  to  have  a  responsible  backing 
in  order  to  secure  public  confidence,  but  though  it 
has  never  been  attempted,  it  could  easily  be  con- 
ducted on  the  basis  which  is  common  to  similar  un- 
dertakings. Payments  would  be  made  to  landlords 
the  same  as  now,  and  the  company,  after  collecting 
a  twenty  per  cent,  discount  every  week  for  a  month, 
could  afford  to  give  one  ween's  credit,  and  do  busi- 
ness on  that  basis.  The  ci-edits  would  not  be  trans- 
ferable except  by  consent  of  the  company  of  direc- 
tors, and  would  be  dealt  with  by  them  in  the  same 
manner  as  if  they  were  a  life  insurance  policy. 
When  such  a  company  was  established  its  range  of 
restaurants  or  lodging  and  boarding  houses  would  be 
such  as  to  meet  the  wants  of  all  classes  of  people. 
This  is  a  system  of  co-operative  effort,  but  it  would 
be  a  company  that  could  accumulate  capital  and  in- 
crease its  resources  in  projjortion  to  its  membership. 
It  would  thus  be  a  safe  investment  for  individuals, 
without  involving  them  in  any  personal  responsi- 
bility beyond  what  their  regular  payments  would 
demand.  This  organization  is  not  j'et  in  existence, 
but  it  is  one  of  the  first  practical  suggestions  for 
self-help  which  has  sprung  out  of  the  movement  for 
Christian  socialism  in  Boston,  and  when  it  is  prop- 
erly developed  and  brought  into  shape,  it  looks  as  if 
it  might  meet  a  present  and  pressing  need  among 
people  who  are  not  forehanded  and  are  not  accus- 
tomed to  making  investments  for  themselves. 

This  is  from  the  Boston  Herald,  and  we 
fear  the  obstacles  in  the  way  of  such  a 
scheme  are  insurmountable.  Workingmen 
are  not  ready  for  it  yet.  They  very  greatly 
distrust  anything  which  .has  any  co  opera- 
tion attachment,  and  very  much  dislike  an}' 
paternal  interest  in  their  domestic  affairs,  so 
to  speak.  Here  and  there  a  weak  brother 
might  fall  in  with  it,  but  the  number  of 
these  are  so  few  that  the  scheme  would  fail. 
A  mechanic  likes  to  save  his  own  mone}', 
and  does  not  wish  anyone  to  do  it  for  him. 


INVESTIGATING  SCIENTIFIC  SUBJECTS. 

Before  men  plume  themselves  much  up- 
on their  accomplishments  and  their  achiev- 
ments  in  science,  it  is  well  enough  to  remem- 
ber how  much  indebted  we  are  to  other  men 
who  have  gone  before.  Not  a  single  inves- 
tigation of  an}^  kind  can  be  carried  on  with- 
out copious  reference  to  the  work  and  the 
discoveries  of  previous  experimenters.  This 
reflection  is  brought  about  by  reading  a 
recent  paper  upon  how  to  conduct  a  cer- 
tain investigation  in  engineering,  from,  as 
the  author  states,  a  new  basis.  About  every 
other  line  of  it  contains  a  reference  to  Clark, 
or  to  Rankine,  Clausius,  Hirn,  Carnot,  and 
who  not !  Really,  the  paper,  which  we  do 
not  point  out  specifically,  is  a  review  of  the 
work  of  other  men  as  applied  to  this  par- 
ticular subject,  £tnd  iu  uo  sense  the  work  of 


the  putative  author.  "Whether  the  applica- 
tions apply  does  not  concern  us  at  the  present; 
but  it  is  hardly  the  thing,  from  our  point  of 
view,  for  a  writer  to  rehash  or  to  repeat  the 
discoveries  or  the  metliods  of  well  known 
experimenters,  call  it  by  a  sounding  title, 
make  it  bristle  with  unfamiliar  mathematical 
characters,  and  tack  his  name  on  it  as  the 
author.  This  is  in  no  sense  technical  work, 
but  is  simply  a  more  or  less  valuable  recital 
of  mechanical  maxims  upon  anj'  given  sub- 
ject. Too  many  such  papers  ai  e  read  before 
engineers'  meetings,  and  it  is  necessary  to 
.say  that  they  are  wholly  valueless;  for 
there  is  no  way,  short  of  an  exhaustive 
analysis,  of  knowing  whether  the  citations 
are  correct  and  the  assumptions  of  the 
author  in  regard  to  them  equally  so. 

Have  we  a  right  to  ask  the  engineer  of 
the  period  to  undertake  original  investiga- 
tions ?  We  think  not,  considering  their 
cost  in  time  and  money.  Elaborate  inquiries 
into  this  or  that  phenomena  are  exceedingly 
expensive,  and,  given,  the  man  fitted  for  the 
work,  we  mu.st  find  some  other  man  who 
will  supply  the  funds.  It  is  not  an  after- 
noon pastime,  or  a  week's  study,  to  discover 
the  real  causes  of  the  water  which  is  found 
in  the  high-pressure  cylinders  of  high  ex- 
pansion engines  ;  yet  in  an  hour  the  average 
observer  will  tell  us  all  about  it,  and  settle 
the  whole  thing — by  speculation.  We  go  too 
fast.  Hei'e  is  a  certain  device  which  acts 
upon  a  principle  which  seems  to  set  all  jire- 
viously  known  laws  aside  ;  some  of  us  invent 
new  laws  for  the  emergencj';  others  of  us  say 
nothing  but  look  ver}'  wise,  all  of  us  are  too 
ready  to  solve  the  paradox  on  sight.  No 
one  man  can  cany  on  an  elaborate  investiga- 
tion into  mechanical  or  scientific  phenomena. 
It  requires  one  to  check  and  to  aid  the  other 
in  order  to  arrive  at  anything  like  correct- 
ness, and  such  inquiries  are  legitimately 
government  work.  Certain  sums  should  be 
appropriated  every  year  to  carry  out  experi- 
mental tests  in  mechanics  ;  and  these,  if  they 
were  conducted  bj^able  men,  would  add  very 
largely  to  the  common  stock  of  knowledge. 


HARD  PUSHED  FOR  AN  ARGUMENT. 

Persons  who  are  engaged  in  introducing 
electricity  on  railwa3's  are,  at  times,  hard 
pushed  for  an  argument,  and  use  the  wild- 
est comparisons  and  estimates  of  locomotive 
performance  to  help  their  view  of  the  mat 
ter.  Whether  it  is  by  far  too  costly  for 
railway  service,  or  whatever  the  reason  ma  \' 
be,  no  electrical  motor  has  as  yet  shown 
any  practical  value  whatever  on  railways, 
where  it  is  possible  to  use  locomotives.  It 
is  not  for  the  want  of  experiments  with  elec- 
tric motors,  for  these  have  been  many,  par 
ticularly  on  the  elevated  railways  of  this 
cit}'.  One  of  the  most  extravagant  writers 
against  locomotives  is  Mr.  John  Henry,  who 
says  this  in  the  Electrical  Engineer: 

"  To  deal  witli  the  subject  properly,  comparisons 
must  be  made  and  weaknesses  pointed  out.  Sta- 
tionary engines  have  automatic  cut-otTs;  locDinotivi  s 
depeiidjupon  manually  operated  ones,  which  are  nt-- 
cessarily  iutermittent  and  much  less  sensitive  to  vary- 
ing conditions  tiian  a  spring  would  be  to  a  changing 
load.  Poor  regulation  means  a  waste  of  steam.  Sta- 
tionary engines  have  balanced  valves;  the  steam  press- 
ure against  them  is  equalized  and  they  consequent- 
ly move  freely.  Locomotives,  owing  to  tiieir  pecu- 
liar construction,  require  the  valves  to  be  on  top  of 
the  cylinders,  which  precludes  the  use  of  anything 
but  slide  valves,  which  have  the  full  weight  of  the 
steam  pressure  bearing  against  their  movement. 
Owing  to  the  compact  retjuirements,  locomotive 
boilers  have  much  less  heating  surface  tJian  station- 
ary boilers;  tliis  necessitates  the  use  of  a  forced 
draught,  which  means  that  the  larger  portion  of  the 
heat  passes  out  of  the  stack,  the  boiler  absorbing 
the  most  intense  lieat  only.  Stationary  boilers  are 
usually  covered  with  several  courses  of  brick  to  con- 
tine  the  heat.  This  would  be  impracticable  on  a 
locomotive;  they  are  usually  covered  with  thin  wi  od 
lagging,  the  detrimental  effects  from  which  in  va- 
rying temperatures  are  great.  I  have  frequently 
seen  locomotives  lose  steam  at  the  rate  of  about  a 
pound  jier  second  when  passing  through  snowdriits 
Tlie  loss  of  fuel  is  very  considerable  in  bad  weather 
or  when  running  against  the  cold  winds.    *   *  * 

In  the  absence  of  other  accurate  data  on  this  sub- 
ject.  I  investigated  the  startling  economical  reports 
of  the  performance  of  the  elevated  railway  locomo- 
tives. I  found  they  consumed  from  50  to  90  lbs.  of 
authracite  coal  per  mile,  vuu  with  five  coaches. 
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striking  tlie  average  at  70  lbs.,  and  estimating  the 
average  weigiit  of  tlic  trains  at  250,000  lbs.,  to  move 
this  weight  100  miles  would  reiiuire  an  expenditure 
of  but  270  h.]).  hours;  dividing  this  into  the  amount 
of  fuel  a<^tually  consumed  would  show  a  consumi)- 
tion  of  25  lbs.  of  coal  to  the  h.p.  hour.  This  esti- 
mate is  based  upon  a  perfectly  level  track  in  good 
(U)ndition  and  no  sto|)s.  Tlie  extra  amount  of 
energy  lost  in  ascending  grades  is  ])artially  regained 
on  tlie  descent,  and  a  certain  proportion  is  lost  by 
the  car  brakes.  Some  years  ago  Mr.  Frank  J. 
Sprague  carefully  investigated  these  losses,  and,  I 
thiidt,  placed  thein  at  al)out40  per  cent,  of  the  total, 
which  seems  to  be  fair;  this  woiUd  leave  the  result 
that  the  New  York  elevated  railway  locomotives 
consumed,  on  the  average,  about  15  lbs.  of  coal  to 
the  h.p.  developed  per  hour.  We  all  know  that 
stationary  (ingines  are  on  the  market  that  will  not 
consume  over  one-tifth  of  this  amount  of  fuel  for 
the  same  power  developed. 

"  We  all  know,"  too,  tliat  Mr.  Henry  has 
not  investig-ated  the  subject  in  the  least,  as 
he  says  he  lias,  or  he  coukl  liiui  plenty  of 
authentic  infor-mation  on  the  subject  of  loco- 
motive performance.  This  would  show  him 
that  the  modern  locomotive  is  a  very  econom- 
ical machine,  considering  its  service  and 
the  way  in  which  it  is  performed.  The 
average  passenger  locomotive,  in  g-ood  con- 
dition and  running- at  high  speed  will  pr-o- 
duce  a  horse  power  for  three  pounds  of  coal, 
and  it  is  not  easy  to  beat  this  even  witli  the 
average  Corliss  engine.  Mr.  Henry  should 
read  up  a  little  before  writing-  again. 


AMERICAN    WORKMEN'S  DIETARY. 

A  c'OKRESPONi>ENT,  who  signs  his  letter 
"An  Americanized  Englishman"  says 
that  he  noticed  a  comment  in  this  paper  re- 
cently' upon  the  fact  that  an  English  firm 
had  advertised  for  an  American  lathe  hand, 
olfering-  him  $10.50  per  week,  as  ag-ainst  $15 
to  $18,  which  the  same  man  would  receive 
here.  '■^  An  Americanized  Englishman" 
thinks  that  we  have  omitted  to  note  that 
money  has  more  value  in  England  than  here; 
that  is,  the  same  money  will  buy  more 
g-oods.  From  this  aspect  $10.50  is  better 
wages  in  Eng-land  than  it  seems  to  be  from 
our  standpoint.  This  is  true  in  a  certain 
sense.  This  for  instance  :  That  $10.50  would 
buy  more  comforts  for  an  Eiig-lisli  workman 
than  the  reg-ular  wag-espaid  there;  but  "An 
Americanized  Englishman,'"  if  he  has  lived 
long-  enough  in  this  country,  must  have  ob- 
served that  there  is  a  vei'y  marked  differ- 
ence in  the  way  that  Americans  live  and 
that  in  which  Eng-lishmen — both  being- 
workmen — live.  So  that,  viewed  from  the 
American  standpoint,  $10.50  is  no  wages  at 
all  in  Eng-land  for  an  American.  We  have 
read  consular  reports,  and  find  that  the  diet- 
aiy  of  Eng-lish  workmen  is  on  what  we  would 
call  a  very  low  scale  here.  Bacon  seems  to 
be  a  prominent  feature  of  it ;  beer  is  also 
used  in  astonishing  quantities.  Of  bread 
there  is  some  mention,  but,  judging 
from  what  we  have  read  in  foreign 
papei's — English  papers — the  main  re- 
liance is  upon  beer  and  bacon.  We  have 
no  doubt  but  that  these  items  are  cheap 
enough,  but  we  do  not  think  that  an  Ameri- 
can workman  would  thrive  upon  them  as  a 
steady  diet.  If  he  did  not  lie  would  be  com- 
pelled to  purchase  other  food  that  he  was 
accustomed  to,  such  as  beef  and  mutton,  and 
a  more  generous  dietaiy  all  round.  When 
he  did  this  he  would  find  that  his  board,  or 
the  cost  of  living,  would  be  as  much  as  it  is 
here,  for  the  prices  of  beef  and  mutton  vary 
but  little  the  world  over.  This  same  is  true 
of  staples,  (jualit}'  for  quality.  Bread  is 
cheaper  nominally,  but  not  actually,  for  it 
is  not  the  same  bread,  by  any-  means,  that 
Americans  are  accustomed  to  use.  It  is  made 
from  cheaper  flour,  and  ver\'  badly  made, 
if  we  may  trust  what  we  read.  Cereals  form 
a  large  proportion  of  the  dietary  of  an  Eiig- 
lisli  workingman,  in  the  morning  at  least. 
Porridge  figures  in  alarmingly  large  quan- 
tities, and  however  palatable,  nourishing,  or 
satisfying  it  may  be  to  the  natives,  it  has 
never  obtained  popularity  in  American  work- 
ingmen's  boarding  houses. 

If  it  comes  to  clothing,  the  same  compari- 
sons hold  good.  A  man  can  huy  clothing 
as  cheaply  in  this  country  as  anywhere  on 


the  globe.  Quality  for  (pmlity,  it  is  equal  to 
any;  foot  gear  likewise;  excellent  shoes 
(gaiters),  good  enough  for  anyone  to  wear, 
durable  and  stylish  in  every  way,  can  be 
l)ought  for-  $:5.50  a  pair.  We  know  this  is  a 
fact  fi-oiii  personal  experience,  foi-  out  of 
curiosity  we  bouglit  a  pair,  and  see  no 
manner-  of  diU'crcnce  between  tlieni  and 
gaiter-s  costing  $10,  whicii  price  we  were 
silly  enougii  to  pay  for-  year-s.  In  sliort,  to 
sum  up,  Iheie  is  no  mor-e  vahu;  in  money  in 
England  than  ther-e  is  in  tliis  countiy,  (qual- 
ity considered. 

CIVILITyIn  TRADE. 

A  (iENTLEMA.N  bought  soiui!  machine  tools 
of  a  certain  firm  and  not  receiving  them 
when  pr-omised,  wrote,  recjuesting  to  know 
why  they  were  not  delivei-ed.  To  this  lie 
received  no  reply.  Waiting  for  three  days 
longer-  than  it  would  take  for  an  answer,  he 
telegi'aphed  briefly:  "Send  tools  at  once,  or- 
let  us  know  why;  in  great  need  of  them." 
This  br-oiight  a  r-eply  from  the  Superinten- 
dent, who  fancied  that  this  called  for  what 
he  thought  was  a  dignified  rebuke.  So  he 
ariswer-ed:  "Tools  will  be  sent  when  we  ar-e 
r-eady;  not  befor-e."  The  customer-  took  the 
next  tr-ain  to  the  work-s — only  one  hour's 
I'ide — ^arid  brought  the  telegram  with  him. 
He  ignor-ed  the  Superintendent,  and  went  to 
the  Pr-esiderit  with  his  grievance,  who  being 
a  sensible  man,  soon  aiTanged  matters  to  the 
buyer's  satisfaction.  Then  the  Pr-esident 
interviewed  the  Superintendent,  and  gave 
him  some  good  advice  on  the  subject  of  po- 
liteness in  trade,  which  it  is  to  be  hoped  he 
profited  by. 

Human  nature  is  weak,  and  the  best  of  us 
are  liable  to  err;  but  it  is  a  bad  thing  to  err 
on  the  side  of  incivility'.  No  matter  how 
large  or  how  small  an  order  may  be — five 
cents  or  fifty  thousand  dollars — the  buy'er 
is  entitled  to  courteous  treatment  and 
prompt  attention.  The  mouse  gnawed  the 
lion  free  of  the  net,  and  the  five  cent  or-der 
man  may  know  a  fifty  thousand  dollar  or-der 
man,  whom  he  will  take  where  he  will  be 
well  treated.  Civility  pay's  every  time.  It  is 
a  cardinal  point  in  business,  and  boors 
should  I'emember  that  rudeness  always  re- 
coils upon  those  who  exhibit  it. 


PUBLIC  OPINION. 

A  CONTEMPOKAKY  in  this  city,  the  Twen- 
tieth Century,  to  wit,  thinks  that  the 
power  of  public  opinion  was  magnificently 
displayed  by  forcing  General  Porter,  Super- 
intendent of  the  Census,  to  back  down  from 
the  position  he  took  in  attempting  to  com- 
pel the  people  of  this  country  to  tell  the 
enumerators  about  their  diseases  and  debts. 
This  incident  shows  how  unlikely  it  is  that 
the  powers  of  the  Government  will  ever  be 
increased  in  this  country.  Many  per-soiis 
think  that  they  want  nationalism,  but  when 
it  is  tr-ied  they  find  that  they  want  fi-eedom 
fr-om  governmental  interference.  The  de- 
desire  of  the  politicians  is  for  more  govern- 
ment, but  the  people  at  large  are  slowly 
learning  how  to  get  along  with  less. 

Well,  pei-haps  they  are;  but  from  our 
point  of  view  they  learn  very  slowly,  and 
move  very  slowly. 

Politics  is  a  ti-ade,  or  an  occupation  fol- 
lowed for  the  sake  of  the  money  to  be  made 
out  of  influence,  and  it  is  very  assiduously 
followed  in  this  country.  It  is  a  dii'ty  busi- 
ness, which  moi'e  speedily  corrupts  men  than 
any  other-  foi-m  of  trading,  for  the  reason 
that  nothing  stops  men  of  this  class  who 
have  an  object  in  view.  Once  to  be  a  poli- 
tician was  to  be  a  statesman;  now  it  is  to 
be  a  huckster  of  votes,  a  giver  and  taker  of 
bi'ibes,  and  a  small  man  generally.  Public 
opinion  is  a  mighty  power  when  put  in  mo- 
tion, but  it  is  seldom  exei'ted,  and  it  is  not 
always  successful  when  it  is.  Public  opinion 
is  dead  against  the  practices  of  coal  opei'- 
ators  and  miners  of  coal  generally,  but  we 
observe  that  no  abatement  of  the  evils  com- 
plained of  is  manifest.  Public  opinion 
strongly  objects  to  many  things  which  are 
nuisances,  but  these  last  continue  to  exist. 


A  FARCE. 

The  farce  of  examinations  into  this  or  that 
abuse  by  Congiessional  committees  is  still 
being  played  at  gr-eat  expense,  for  no  bene- 
fit whate\  ei-.  Kecently  this  city  has  been 
visited  by  a  (Jongi  e.ssional  committee,  which 
iiKjuired  into  the  manner  in  which  theexci.se 
laws  are  enfor-ced.  It  seems  that  they  are 
not  enforced  at  all.  If  the  official  who  pre- 
sides over  these  in(iuiri(;s  was  fui  iiislied  with 
a  s(iuad  of  marines  and  a  long  i-ope,  and 
empowered  to  bang  to  the  nearest  lamp- 
po.st  all  per-sons  found  guilty  of  infractions 
of  the  law,  ther  e  would  no  doubt  be  hesita- 
tion on  the  part  of  enterprising  per-sons  who 
desire  to  do  business  outside  of  the  law.  As 
matters  starrd  at  pr  e.sent,  the  Corigr-(;ssional 
in(|uiry  ordy  ser-ves  as  a  rnr)st  excellent  ad- 
verti.sernent  to  delinciuenls.  We  cannot  now 
r-ecall  a  single  abus<;  or  riuisanc*;  which  has 
beerr  abated  by  the  examinations  afor-esaid, 
arrd  will  be  ver-y  much  obliged  to  anyorre 
who  can  point  one  out. 

SPECIAL^NOTICE. 

The  notice  in  our  bu.siness  column  headed 
Special  Opportunity  has  attr-acted  the  at- 
tention of  many  who  do  not  (»eem  to  exactly 
comprehend  the  nature  of  the  duties  re- 
(juired.  These  are,  briefiy,  to  repr-esent  The 
Rngineer  in  business  circles  and  among 
manufacturers,  with  a  view  to  increasing  our 
trade.  To  do  this  re(|uir-es  some  busine.ss 
training  and  knowledge  of  busirress  methods. 
It  is  not  at  all  necessary  that  the  represent- 
ative should  be  an  engineer;  professional 
knowledge  would  be  advantageous,  but  Ls 
not  indispensable. 

Also,  some  have  fancied — for  reasons  we 
are  at  a  loss  to  know — that  the  notice  should 
be  read  between  the  lines,  and  that  it  is  de- 
sired to  procure  a  purchaser  for  The 
Engineer.  The  notice  means  exactly  what 
it  says  upon  its  face,  and  The  Engineer  is 
not  for  sale  to  any  one,  or-  any  part  of  it. 
We  shall  be  glad  to  entertain  overtures 
from  practical  business  men  who  wish  to 
place  themselves  eventually  in  possession  of 
a  good  property  upon  very  easy  terms,  but 
such  possession  will  not  inure  to  them  until 
the  death  of  the  present  owner  of  it.  The 
whole  direction  of  the  paper  and  its  conduct 
wfll  remain  as  it  is  under  all  circumstances. 

Read  the  notice  again  carefully. 

Not  long  ago  we  expressed  the  opinion 
that  the  average  passenger  could  be  relied 
on  to  distinguish  himself  occasionally.  Here 
is  an  instance  of  it: 

"The  peculiar-  per  formances  of  a  passenger 
on  the  '  Iroquois'  wer-e  the  cause  of  consid- 
erable excitement  on  the  trip  to  New  York. 
Thegentleman  in  ([uestion  behaved  withgi-eat 
propriety  until  the  steamer  reached  Char-les- 
ton,  when  he  twice  attempted  to  jump  over- 
board as  the  steamer  lay  at  the  dock.  He 
was  pi-evenled,  and  afterwai-d  climbed  the 
mast  to  the  highest  point  and  touched  the 
gold  ball  on  the  masthead.  He  descended 
hand  over  hand  down  the  jibstay  leading  to 
the  bow.  Just  after  ci'ossing  the  bar,  as 
the  steamer  was  passing  Mayport  at  the 
i-ate  of  thirteen  miles  an  hour,  he  tied  the 
lead  line  around  his  waist  and  jumped  over 
the  side  for  a  swim.  He  was  jerked  through 
the  water  at  a  fr-ightful  speed,  and  the  ship 
had  to  be  stopped  and  the  erratic  gentleman 
hauled  aboard.  He  said  he  mei-ely  wished 
to  take  an  ocean  dip,  and  thought'  that  he 
could  keep  up  with  the  ship." 

The  passage  of  the  act  relieving  the  Union 
Ii-on  Works  of  San  Francisco,  from  the  pen- 
alty  of  $:):3,3S4,  incurred  by  the  crui.ser 
'Charleston,'  through  having  fallen  333.84 
short  of  her  guaranteed  horse-power,  shows 
that  Congress  is  disposed  to  deal  liberally 
with  shipbuilding  contractors. 
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THE  ADAPTATION  OF  STEAM  MACHIN- 
ERY IN  MARINE  CONSTRUCTION.*  No.l. 

By  Chas.  E.  Kmeky,  Fh.  D. 
In  the  preparation  of  plans,  the  naval 
architect  and  engineer  must  in  a  sense  work 
tog-ether,  and  can  better  do  so  under  one  di- 
rection, in  distributing  to  the  various  depart- 
ments the  space  available  and  the  proper 
proportion  of  the  displacement.  In  this  con- 
nection it  will  be  necessary  for  the  engineer 
to  prepare  sketches,  or  small-sized  scale 
drawings  of  the  machinery  it  is  proposed  to 
use  as  it  is  developed  upon  the  basis  of  con- 
sidex^ations  hereinafter  to  be  enumerated, 
and  to  furnish  the  weights  of  its  various 
items  concentrated  at  the  centers  of  gravity 
of  the  several  masses,  so  that  not  only  the 
proper  proportion  of  the  displacement  may 
be  reserved  to  carry  the  total  weight  of  the 
machiner^^,  but  the  several  details  be  so  locat- 
ed that  when  balanced  with  the  constructive 
weights  of  the  hull  and  the  added  weights  of 
equipment,  cargo,  etc.,  the  hull  will  have  the 
right  draught  and  trim.  The  preparation 
of  these  preliminary  plans,  and  of  the  speci- 
fications after\vards,will  necessarily^  settle  all 
the  details  of  construction.  The  several 
questions  will  be  naturally  considered  in  the 
following  order:  1st.  The  power  required  for 
a  hull  of  given  size  and  draught  of  water  to 
produce  the  desired  speed.  2d.  The  type  of 
machinery  to  be  emploj^ed.  3d.  The  general 
dimensions  and  design  of  the  boiler  requir- 
ed. 4th.  The  general  dimensions  and  de- 
sign of  the  engine  and  of  its  principal  de 
tails.  5th.  The  preliminary  calculation  of 
weights,  previously  referred  to.  Gth.  The 
preparation  of  the  specifications  for  the  work 
complete.  And,  7th,  the  contract  for  the 
work,the  superintendence  of  its  construction, 
the  dock  and  sea  trials,  and  the  transfer  of 
the  completed  vessel  from  the  contractor  to 
the  owner. 

The  power  required  to  propel  a  given  hull 
at  a  given  speed  depends  so  much  upon  the 
shape  of  the  hull  below  the  water  line  that  it 
seems  unfortunate  in  some  cases  that  the 
engineers  are  not  the  ones  to  tlx  the  lines  "of 
the  hull  and  adapt  them  to  the  conditions. 
The  most  successful  vessels  are  now  design- 
ed by  those  who,  though  naval  architects, 
are  by  education  and  experience  engineers  in 
the  broadest  sense  of  the  term,  and  can 
therefore  consider  the  questions  of  the  prop- 
er shape  of  the  vessel  and  various  com- 
promises which  must  enter  into  the  details 
of  construction  as  parts  of  one  problem. 

The  object  to  be  attained  in  designing  the 
lines  of  a  vessel  is  to  pass  from  the  front  to 
the  rear  a  column  of  water  equal  in  cross 
area  to  that  of  the  midship  section  of  the 
vessel  with  a  velocity  equal  to  the  speed  of 
the  vessel.  If  the  vessel  were  cigar-shaped 
and  submerged  in  a  tube  of  double  the  area 
of  its  midship  section,  necessarily  the  water 
around  it  would  be  required  to  run  back- 
ward at  the  same  velocity  with  respect  to 
the  tube  as  the  vessel  went  ahead ,  and  with 
double  that  velocity  with  respect  to  the  hull. 
If  there  were  no  friction,  this  transfer  of 
water  from  the  front  to  the  rear  could  be 
made  with  very  little  loss  of  power,  for  the 
reason  that  the  iDressure  required  to  produce 
the  velocity  in  front  would  be  advantage- 
ously given  up  to  the  rear  of  a  vessel  of 
proper  shape,  hy  reaction,  as  in  the  opera- 
tion of  turbines.  In  practice  the  backward 
current  is  less  confined,  and  consequently 
some  power  is  lost,  even  below  the  surface, 
in  moving  water  which  cannot  return  its 
energ}^  to  the  hull.  In  addition  to  this,  when 
a  vessel  floats  on  the  surface  some  water 
must  be  thrown  off  in  waves,  from  which 
only  a  small  portion  of  the  energy  stored  up 
can  be  imparted  to  the  stern,  and  the  re- 
mainder is  dissipated  in  smaller  waves  of 
ever-increasing  area  in  all  directions. 

The  chief  problem  is  therefore  to  reduce 
the  formation  of  waves  to  a  minimum,  and 
to  produce  those  that  are  necessary  where 
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they  will  do  the  least  injury.  This  can  best 
be  accomplished  by  so  forming  the  vessel 
that  the  water  will,  as  far  as  possible,  be 
thrown  underneath  or  around  the  sides,  well 
below  the  water  line.  It  has  been  urged 
that  the  water  should  be  opened  with  a  l)ow 
containing  concave  or,  as  they  are  called, 
"  hollow  "  lines,  so  that  the  velocity  of  sep- 
aration will  increase  gi'adually  to  tlie  middle 
of  the  forebody,  whei-e  the  curvature  should 
reverse  and  the  opening  of  the  water  there- 
after be  more  gradual.  It  should  be  boi-ne 
in  mind,  however,  that  a  hollow  line  entrance 
necessarily  makes  the  angle  moi'e  obtuse, 
and  vessel  more  blunt  at  or  near  the  first 
half  of  the  forebody,  than  if  the  entrance  of 
the  bow  were  less  sliarp,  in  which  case  the 
slope  will  be  more  nearly  uniform  and  the 
maximum  angle  less. 

A  straight  line  on  the  bow,  or  even  one 
that  is  convex,  rather  than  concave,  may 
lift  more  water  directly  at  the  bow,  but  the 
superior  elevation  of  the  water  at  that  point 
will  force  it  under  the  vessel.  The  hollow 
line  vessels  generally  show  that  there  is 
a  regular  shoulder  under  water,  by  the 
fact  that  a  high  wave  is  forced  out  near  the 
middle  of  the  forebody,  which  slopes  aft  on 
account  of  the  speed  of  the  ship,  from  which 
wave  only  a  part  of  the  energy  can  be  re- 
turned to  the  hull. 

A  very'  little  consideration  will  show 
that  the  nearer  the  first  wave  is  brought 
to  the  bow,  the  less  energy  will  be 
dissipated-.  It  has,  therefore,  for  a 
long  time  been  the  opinion  of  the  speaker  that 
many  vessels  are  made  too  sharp  at  the  bow 
on  the  water  line,  and,  in  the  endeavor  to 
get  a  straight  stem,  too  blunt  below  the 
water  line.  The  vessel  should  not,  however, 
be  cut  away  too  much  down  at  the  keel  for- 
ward, for  the  displacement  which  can  be  se- 
cured by  carrying  forward  the  floor  is  very 
efficient  in  preventing  the  vessel  from  pitch- 
ing in  a  seaway,  and  does  not  produce  inju- 
rious resistance,  for  the  reason  that  at  that 
point  there  is  very  little  water  to  displace, 
as  the  main  part  of  the  hull  is  above  it. 

A  long  easy  "run"  or  afterbody,  with 
hollow  lines  near  the  stern,  is  desirable,  as 
it  permits  the  water  which  has  been  elevated 
by  the  motion  of  the  ship  to  fall  back  under 
the  stern  readily  and  give  up  its  energy  on 
the  inclined  surfaces  to  assist  in  propelling 
the  vessel,  and,  moreover,  gives  an  ample 
supply  of  water  to  the  screw  propeller, 
thereby  securing",  as  a  whole,  higher  effi- 
ciency and  greater  speed.  It  is  also  thought 
that  the  beam  of  a  sea-going  vessel  will  be 
increased  very  greatly,  compared  to  what  it 
has  been  in  the  past,  with  a  view  of  forcing 
the  water  under,  rather  than  around,  the 
sides  of  the  hull. 

This  subject  is  not  without  its  difficult 
features,  as  such  a  vessel  may  be  too  "  stiff," 
or  endeavor  to  right  herself  too  quickly  in  a 
seaway,  and  thereby  be  very  uncomfortable. 
This  principle  was  carried  to  an  extreme  in 
the  construction  of  a  yacht  for  the  Czar  of 
Russia,  which  was  nearly  circular,  and  was 
found  so  uncomfortable  that  she  was  turned 
into  a  troop-ship. 

Undoubtedly  the  highest  speeds  of  the 
future  will  be  obtained  with  the  hulls  which 
are  swelled  out  below  the  water  line,  so  that 
the  water  will  be  displaced,  where  it  will 
form  less  waves,  while  the  initial  stability 
can  be  controlled  hy  the  distribution  of  the 
weight  and  a  reduced  area  at  the  water 
line. 

With  small  vessels,  it  is  found  that  while 
those  with  hollow  lines  forward  nvdy  do  well 
in  still  water,  they  pitch  violently  at  sea  and 
lose  headway  by  buiying  in  the  waves. 
The  form  of  vessel,  therefore  which  is  some- 
what full  below  water  does  not  bury  as  much 
and  is  easier  at  sea:  but,  for  i-easons  before 
expressed,  the  fullness  should  be  kept  well 
down  near  the  keel  rather  than  at  the  liori- 
zontal  water  lines  near  mid-draught.  It  has 
been  demonstrated  in  the  speaker's  experi- 
ence that  a  small  yacht  with  rather  full 
water  lines  at  the  surface  of  the  water,  but 
hollowed  out  below,  required  less  power  than 


a  Herreschoff  yacht  of  the  same  length  when 
driven  at  the  same  speed,  though  the  latter 
was  considerably  sharper  on  the  water  line 
and  had  considerably  less  displacement. 

It  can  readily  be  seen  by  watching  one  of 
these  horizontal  wedges,  as  the  narrow 
yachts  may  be  termed,  that  they  cause  a 
depression  amid.ship,  which  might  as  well  be 
filled  by  additional  hull  as  by  vacancy',  with- 
out perceptible  increase  of  resistance.  A 
compromise  po.ssessing  the  advantages  of  the 
two  forms,  for  duty  at  .sea,  would  .seem  to  be 
a  ram-shaped  bow,  blunt  at  the  water  line 
and  sharper  both  above  and  below.  The 
question  is  a  broad  one,  which  needs  to  be 
studied  in  detail  with  great  care.  Beginners 
should  not  think  of  attempting  any  new 
forms  until  they  have  had  long  experience 
with  the  old  ones. 

The  engineer,  having  done  all  that  is  pos- 
sible to  secure  a  proper  shape  for  the  hull 
under-  the  known  conditions,  is  prepared  to 
calculate  the  power  required  to  propel  the 
vessel  at  a  given  speed.  It  should  be  in 
general  borne  in  mind  that  the  resistance 
varies  nearly  as  the  square  of  the  velocity, 
and  hence  that  the  power  varies  nearly  as 
the  cube  of  the  velocity;  so  the  simplest  for- 
mula for  determining  the  speed  of  the 
steamer  is  simply  that  the  indicated  horse 
power  (i.h  p.)  equals  the  cube  of  the  speed 
multiplied  hy  the  midship  section  and  divid- 
ed by  a  constant  which  varies  from  300  for 
small  blunt  vessels  to  GOO  and  upward  for 
vessels  of  better  form  and  greater  length. 

The  United  States  revenue  cutters,  which 
are  required  to  do  duty  along  the  coast  after 
storms  in  assisting  vessels  in  distress,  are 
good  examples  of  steamers  made  as  small  as 
they  can  be,  and  yet  be  able'  to  take  cai'e  of 
themselves  and  others.  They  must  neces- 
sarily^  therefore,  have  the  power  at  least  of 
the  largest  tugboats,  and  at  the  same  time 
have  hulls  of  sufficient  size  to  accommodate 
the  officers  and  crew,  and  to  carry  sufficient 
coal  for  ordinary  voyages.  These  vessels 
vary  from  125  to  160  feet  in  length,  the  aver- 
age size  having  a  length  of  about  140  feet, 
and  a  midship  section  of  about  133+  square 
feet.  The  constant  in  the  formula  above 
stated  for  the  average  vessel  is  about  5ot>  to 
525,  as  found  by  trial.  For  vessels  160  feet 
long,  the  constant  rises  to  600,  and  for  those 
125  feet  long,  which  have  to  caiTy  as  large 
a  crew,  and  nearly  as  much  coal,  and,  thei-e- 
fore  have  much  blunter  lines,  the  constant 
drops  to  450,  and  even  400  in  some  cases. 

We  thus  see  the  necessity  of  using  judg- 
ment in  the  selection  of  the  constant,  and 
many  efforts  have  been  made  to  devise  a 
formula  which  would  take  into  consideration 
the  shape  of  the  hull  without  exercising  so 
much  judgment.  The  best  formula  for  this 
purpose  is  that  of  Prof.  Rankin,  who  deduc- 
ed from  a  large  number  of  trials  of  vessels 
of  different  sizes  that  the  principal  resistance 
of  vessels  of  good  form  at  fairly  high  speeds 
is  due  to  skin  resistance,  and  to  provide  for 
difference  in  model  he  constructed  a  formula 
based  on  the  skin  resistance,  in  which  the  ac- 
tual itnmersed  sui-face  of  the  vessel  is  "  aug- 
mented" by  introducing  a  function  of  the 
mean  angle  of  entrance  into  the  formula,  so 
that  the  probable  speed  of  the  vessel  with 
such  angle  is  determined  from  the  skin  re- 
sistance of  an  imaginary  vessel  of  sufficient- 
ly gi'eater  surface  dimensions,  to  show  that 
speed  in  a  calculation  based  on  the  skin  re- 
sistance. The  formula  was  so  carefully 
constructed  that  it  has  given  the  most  accu-. 
rate  results  of  any  other  which  has  been 
proposed. 

The  speaker  has  attempted  to  obtain  from 
Fronde's  formula  of  comparison  the  approxi- 
mate speed  of  large  vessels  compared  with 
small  ones.  The  Froude  experiments  were 
made  by  pulling  models  through  a  still  tank 
of  water,  measuring  the  strain  with  a 
dynamo-meter,  and  carefully  noting  the 
speed.  The  models  were  carefully  shaped  to 
the  form  proposed  for  the  large  vessel,  and 
the  model  and  vessel  compared  at  what  were 
called  "corresponding  speeds,"  varying  as 
the  square  I'oots  of  their  I'espective  lengths, 
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atwhicli  speeds  it  was  assumed  that  the  re- 
sistances vai'ied  approximately  as  the  cubes 
of  tiie  leus'tlis. 

From  this  we  may  deduce  that,  at  the  so- 
called  correspond! n^»-  speeds,  the  relative 
horse  power's  reiiuired  would  be  as  the  three 
and  one-half  powers  of  the  len^;ths.  The 
ell'ective  {)ower  must  necessarily  be  increas- 
ed l)v  dividing-  the  calculated  power  l)y  the 
CO  eilicient  of  etllciency  of  the  machinery  and 
I)ropeller  as  actually  applied  in  tha  hull. 
On  tills  basis,  if  we  consider  as  a  model  a 
steam  yacht  designed  by  tlie  writer,  which 
was  US  feet  long-,  and  made  a  speed  of  12.8S 
knots  an  hour,  with  an  averag-e  of  250  i.h.p., 
the  corresponding-  speed  of  a  steamer  44 
times  thelenglh,  or,  say,  5:31  feet  long-,  would 
be  the  square  root  of  -4.5,  eciuals  2A2  times 
as  g-reat,  or  2?. 15  knots.  The  yacht  should 
be  long-  enoug-h  to  make  the  correction  for 
increased  unit  i-esistance  due  to  reduced 
leng-th  unnecessary,  so,  on  the  basis  that  the 
power  vai-ies  as  the  7.2  power-  of  the  leng-th, 
the  lar-g-e  vessel,  at  a  speed  of  27.:]  knots, 
should  re(iuire  48,32G  i.h.p.  This  speed  is 
too  hig-h  for  compai-ison  with  ocean  steam 
ers  now  in  operation,  but  the  pi-obable 
results  for  a  r-educed  speed  may  be  made  on 
the  customar-y  basis  that  the  i.h.p.  is  pro- 
portioned, to  the  cube  of  the  speed.  This 
comparison  gives  21,990  i.h.p.  for  a  speed  of 
21  knots,  which  is  known  to  be  somewhat 
larg-er  than  the  power  actually  required  by 
steanu'i-s  of  this  length  at  that  speed.  This 
may  be  accounted  for  fr'om  th(!  fact  that  the 
yacht  was  not  as  good  a  model  as  that  of 
the  larger  vessel,  and,  thei-el'oi-e,  showed  a 
higher  resistance  ;  but,  since  both  ar-e  fair- 
models,  this  should  not  make  a  gr^eat  dilfer-- 
ence.  If,  however,  we  consider  that  the 
etfective  hor-se-power  of  the  lai-ge  vessel  was 
62  per  cent,  of  the  i.h.p.,  and  for  the  smaller 
one  only  53  per  cent.,  the  power  for  the 
lar-ger  vessel  would  be  reduced  to  18,854 
i.h.p  ,  which  is  about  right. 

This  result  shows  that  possibly  Froude's 
method  of  compar-ison  ma^'  be  advantageous- 
ly employed  in  ascertaining  the  speed  of 
steamers  of  unusual  size,  by  using  other 
vessels  of  known  performance  as  models. 
The  Froude  formuhe,  however,  need  careful 
revision,  as  some  of  the  preliminary  assump- 
tions were  modified  b}-  the  exper-imental  re- 
sults, and  the  accur-acy  of  the  results  is 
simply  due  to  the  balancing  of  errors. 

All  the  formuUv  adopted  for  this  purpose 
under  consideration  are  necessarily  largely 
empir-ical  and  are  not  applicable  through  a 
very  wide  range.  Even  Rankin's  formula 
gives  speeds  too  low  for  our  very  large  ocean 
steamers,  which  now  cross  the  ocean  at  such 
remarkable  speeds.  Oi'dinarily  it  is  about  as 
well  to  use  a  formula  containing-  a  constant 
based  on  the  results  obtained  with  a  steam- 
er approximately  of  the  same  size,  thereby 
utilizing  the  latest  developments. 

The  applicability  of  the  simple  formula 
i.h.p.  equals  speed  cube  multiplied  by  the 
midship  section,  and  divided  by  a  constant,  is 
shown  b3^  the  fact  that  it  will  give  for  an 
ocean  steamer  about  500  feet  long,  with  a 
midship  sectiori  of  say  1,200  square  feet,  us- 
ing as  a  constant  600,  a  speed  of  21  knots 
with  18,522  h.p.,  and  will  give  for  a  revenue 
cutter  of  13;)|  squar'e  feet  midship  section, 
using  same  constant,  a  speed  of  11  knots 
with  2!)(j  h.  p. — results  in  both  cases  substan- 
tially correct. 

There  is  an  interesting  relation  between 
the  speeds  of  similar  vessels  of  different  size 
which  ai-e  actually  obtained  in  practice. 
The  whole  question  in  relation  to  steam  3'achts 
was  vevy  actively  discussed  several  years 
ago  in  connection  with  the  development  of  a 
time  allowance  for  thei-egattasof  the  Ameri- 
can Yacht  Club.  One  gentleman, with  great 
care,  obtained  the  i-ecorded  speeds  of  yachts 
of  dilfer-ent  lengths  on  the  water  line 
and  made  up  a  table  based  thei-eon,  suggest- 
ing that  a  yacht  of  a  given  length  should 
make  those  speeds,  but  no  r-ule  was  given  by 
which  the  speeds  for  any  other  lengtlis  than 
those  stated  could  be  computed.  Others 
proposed  time  allowances  in  which  it  was  at- 


tempted in  var  ious  ways  to  consider-  the  ac- 
tual power-s  employed  as  well  as  the  size  of 
the  vessel,  so  as  to  r-equir-e  the  vessels  con- 
taining- the  gr-eatest  power  to  make  more 
speed  in  or-d(!r-  to  compare  with  others.  The 
wr-iter-  considei-ed  that  as  ever-y  ves.s(!l  was  a 
com{)r-omise,  the  fastest  yacht  of  a  given 
length,  whi(;h  pr'ovided  suitabh;  accommo- 
dations in  addition  to  th(!  r-e(|uired  space  and 
displacemtMit  for  the  macliinery,  was  tin;  bet- 
ter one  ;  that  is,  that  the  owiwr  had  made 
the  best  use  he  could  of  the  g-encr-al  dimen- 
sions he  had  selected,  and  that  yachts  of 
different  sizes  should  only  be  handicapped  by 
the  increased  dimensions  the  owner-  had  se- 
lected. He,  therefor  e,  decithid  to  adopt  in 
a  formula  such  function  of  the  length  of  a 
yacht  as  would  giv(>  fairly  the  speed  custom- 
arily made  by  a  first-class  yacht  of  that 
length,  and  fr-om  that  compar-e  the  relative 
per'for-manc(!S  of  other-  yachts  of  the  .same 
length,  wlien  the  formula  would  make  due 
allowance  for- the  dilfer-ences  in  length.  This 
plan  was  received  with  favor,  and  sever-al 
prizes  termed  "  Emer-y  Cups  "have  been 
awai'ded  under-  what,  was  ter-med  the  time 
allowance  of  the  speaker,  based  orr  the  r-ule 
that  "  the  speed  of  the  yacht  in  knots  per 
hour- should  eciual  2.T  times  the  cube  i-oot  of 
the  length  of  the  hull  orr  the  water  liire." 

Tables  were  prepar-ed,  of  which  an  abstract 
is  presented,  giving  the  speeds  of  .yachts  of 
different  lengths  and  the  time  i-equir-ed  to 
run  over  the  official  co'ur-se  of  80  krrots  at 
such  speeds,  and  the  latter  made  the  basis 
of  the  time  allowance.  For  instance,  a  ves- 
sel which  by  rule  should  run  10  knots  per 
hour  was  allowed  eight  hour-s,  and  one  which 
b.y  rule  should  run  16  knots  an  hour-  was  al- 
lowed five  hours,  and  the  r-elative standings 
of  vessels  of  all  lengths  wer-e  shown  by  the 
number  of  mirrutes  each  fell  short  or  exceed- 
ed the  time  allowance  due  to  its  particular 
length.  The  rule  proved  to  be  I'emarkably 
well  adapted  for  the  vessels  of  the  squad- 
ron. Dui-ing  the  second  regatta,  the  large 
3'acht  'Afalanta,'  229  feet  long,  belonging  to 
Mr.  Jny  Gould,  r-an  over-  the  cour-se  within 
three  minutes  nine  seconds  of  her  time 
allowance  on  this  basis;  the  '  EadJia,^  135 
feet  long,  within  three  seconds  ;  the  '  Rival,' 
88  feet  long,  within  three  minutes  four-teen 
seconds;  other  yachts  within  ten  to  twelve 
minutes,  and  no  vessel  was  an  hour  behind 
its  time  allowance.  Similar  results  were 
obtained  at  other  regattas.  This  gr^atifying 
result  does  not  show  any  theoretical  rela- 
tion between  speed  and  length.  It  simply 
means  that  in  ordinary  pr'actice  the  com- 
promises of  weight  ar-e  so  made  that  the  rule 
expresses  ver  y  closely  the  speeds  that  may 
be  expected.  When  more  power  is  applied 
and  everything  else  sacrificed,  higher  speeds 
are  obtained.  It  will  be  observed,  also,  that 
the  rate  of  increase  for  length  is  less  than 
that  for  comparison  by  Fr-oude's  formula, 
which  shows  .simply  that  in  yachts  it  is  not 
ordinai-ily  convenient  to  increase  the  hor-se- 
power  as  the  7.2  power  of  the  length,  and,  in 
fact,  not  quite  as  rapidly  as  the  increase  in 
cubic  capacity,  the  increase  in  hoi-se-power 
being-  nearer  the  7.3  power  than  the  cube  of 
the  length. 

Having  determined  the  probable  power 
requir-ed  by  means  of  the  above  sinrple  for- 
mula based  on  the  midship  sectioir,  checked 
by  Rankin's  formula,  arrd  any  other  that 
may  be  convenient,  using,  however-,  for  com- 
parison in  all  cases, vessels  as  rrearly  the  size 
proposed  as  possible,  we  rrext  pi-oceed  to  set- 
tle the  type  of  machinei-y  which  is  to  be  se- 
lected for  pr-oducing  the  power  in  a  hull  of 
the  size  and  for-m  fixed  by  the  other  consid- 
er-ations  hereinbefore  referred  to. 

(To  be  coniiuiieiL) 

The  Mason  Regulator  Co.,  10  Centi-al 
Str-eet,  Boston,  Mass.,  will  send  you  a  handy 
little  device  for  cari-ying  postage  stamps  in 
your  pocket  if  j'ou  send  them  a  penu}- stamp. 

"  I  HAVE  long  observed,"  says  Captain 
Butlin,"that  there  is  some  thi-ee  miles  an 
hour  diffei-ence  betweerr  sixteen  measured 
miles  and  "  about  sixteen  miles  an  hour." 


PETROLEUM  IN  STEAM  BOILERS.* 

1>Y  R.  (J.  C.\.KPE.STEIi. 

The  paper  oir  this  subject  by  L.  F.  Lyne 
irrduced  me  to  give  tire  oil  a  trial  in  the  boil- 
ers of  the  steam-heatirrg  plant  of  our  State 
Agricultural  College  at  Ijimsing,  Mich. 

The  boiler  s  exjrcM-imented  orr  ai-e  of  the  or- 
dinar-y  tuhirlar-  type,  each  b<Mng  twelve  feet 
in  height,  font-  are  four  feet  in  diameter 
each,  and  the  t-emairriirg  two  five  feet  in  di- 
amet<;r. 

'i'he  use  of  the  oil  was  commenced  in  April. 
1889,  wrth  the  l>oiler-s  very  Iradly  inci  ustea 
with  a  har  d  scale,  Previous  to  this  lirire 
the  only  method  used  to  remove  the  scale 
had  been  by  enrploying  a  workman  to  go 
irrside  the  ])oiler  arrd  knock  off  what  could 
be  reached  with  a  hammer-  arrd  scaling  ir-oii 
The  estimated  cost  of  this  nrethod  of  cleaning 
was  $18  to  $25  per-  arrnurir  for- each  boiler-, 
and  th(!  resulis  wer-e  very  irrrsatisfactory,  as 
mor  e  than  two-thir  ds  of  the  heating  sur  face 
wasentir  el.\'  inaccessil)le.  Tiie  .scale  wasfuily 
three-eighths  of  an  irrch  thick  in  many  places. 

The  first  at)plicatiori  of  the  oil  was  made 
while  the  boilers  were  beiirg  but  little  used, 
in  the  warm  season,  by  in.sertirig  a  gallorr  of 
oil,  fillirrg  with  water,  heating  to  the  boiling 
point,  and  allowing  the  water  to  stand  in  the 
boiler-  two  or  thr-ee  weeks  befor-e  removal. 
By  this  method  fully  one- half  the  scale  was 
removed  dur  ing  the  warm  season ,  and  be- 
foi-e  the  boilers  were  needed  for  heavy  llr-ing. 
We  found, however-, that  a  mor-e  effectual  way 
was  to  supply  the  oil  irr  small  (prantities  when 
the  boiler  was  in  actual  use.  Ther-e  is  no 
question  regar-ding  the  action  of  kei'osene 
oil  in  softerring  the  particular  scale  deposit 
ed  fr  om  the  water-  which  we  use  and  it  also 
seems  to  work  in  between  the  scale  and  the 
boiler  plate  in  such  a  manner-  as  to  loo.sen 
large  Hakes  of  the  scale,  sometimes  fully  a 
foot  in  length.  On  opening  the  boiler  they 
are  found  deposited  on  the  bottom,  and 
readily  removed  by  rakes;  the  gr  eat  ma.ssof 
the  scale,  however-,  is  removed  as  a  line  mud 
thi-ough  the  blow-off  pipe. 

In  r  egar-d  to  the  quantity  to  be  u.sed,  we 
found  that  beyorrd  a  certain  amount  no  ben- 
efit seemed  to  result;  for  boiler  s  4  feet  in  di- 
ameter and  12  feet  long  we  obtained  the  best 
results  by  the  use  of  2  quar  ts,  or-  one-half 
gallorr,  for  each  boiler  per  week,  and  for 
each  boiler  5  feet  in  diameter  3  quarts  per 
week. 

The  oil  was  readily  fed  b\-  addirrg  a  one- 
fourth  inch  br-anch  to  the  suction  pipe  of  the 
feed  pump,  and  leading  it  to  a  vessel  con- 
tainirrg  kero.sene  oil.  By  this  method  a 
qirantit^'  as  lar  ge  or  small  as  desired  could 
be  irrtr-oduced  into  the  boiler  at  the  same 
time  with  the  usiral  feed,  arrd  in  the  form  of 
an  emulsion  of  water  and  oil. 

At  the  present  writing  our  boilers  have 
less  scale  in  them  than  at  any  previous  time 
during  the  past  four-  years,  and  the  small 
amount  in  them  seems  to  be  soft  and  gi-adu- 
ally  disappearirrg.  A  lai-ge  portion  of  each 
boiler-  shows  the  clean  black  steel,  apparent- 
ly- in  as  good  condition  as  when  new. 

I  do  not  believe  that  the  oil  will  produce 
ar\y  injur-ious  effect  on  the  iron  :  in  fact,  I 
cannot  see  why  it  is  not  the  best  possible 
preservative  for  it 

Our  boilers  are  some  distance  from  the 
var-ious  birildings heated,  and  steam  istrans- 
poi  ted  thrt)ugh  undergi'ound  pipes;  the  ex- 
tr-eme  distarrce  being  about  800  feet  in  op- 
posite directions.  Despite  the  small  quan- 
tity' of  kerosene  used  in  the  boiler-s,  the  odor 
was  perceptible  by  opening  an  air  valve  to 
any  steam  radiator  in  any  of  the  buildings. 

When  as  much  as  a  gallon  per  week  per 
boiler  was  used  the  odor  was  vei'v  sti-ong, 
brrt  with  one-half  that  amount  it  was  har-dly 
perceptible,  and  only  to  be  noticed  when  an 
air  valve  had  beeir  open  a  long  time. 

Since  commencing  to  use  the  oil,  a  much 
greater  deposit  of  i-irst  scales  than  usual  has 
been  found  irr  the  var  ious  steam  traps  in  the 
buildings,  indicatnig.  in  my  opinion,  that  the 
oil  is  also  exerting  a  cleansing  influence  on 
the  pipes  of  our  whole  system. 

*PreseDt«d  at  tbe  CiuciaDati  meeting  of  tlie  Uecbaaict^r 
Eogineers. 
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The  expense  of  this  oil  is  very  light,  as 
compared  with  any  other  preparation  for 
cleansinf!:  boilers  known  to  the  writer.  The 
expense  to  the  coUeg-e  per  boiler  has  not  ex- 
ceeded $3  per  aniiuna  for  the  kerosene  used. 

POINTS  FOR  AMERICAN  MANUFAC- 
TURERS. 

American  manufacturers  have  been  in 
the  habit  of  forwarding  to  Colombia,  States 
of  America,  such  goods  as  they  thought 
the  Colombians  would  bu.y,  and  have  been 
surprised  to  find  they  made  no  sales.  Many 
of  these  goods  were  absolutely  dead  stock 
for  the  simple  reason  that  the  people  had 
not  an  idea  of  how  to  use  them  or  could  not 
apply  them.  Wliat  is  the  use,  for  example, 
of  shipping  a  McCormick  reaper  to  farmers 
that  grow  no  wheat?  Some  of  the  goods 
sent  out  could  not  be  sold  because,  in  a  coun- 
try of  canoes  and  pack-mules,  they  could 
not  be  carried. 

For  instance,  the  standard  American  white 
cotton  is  woven  twenty- seven  inches  wide. 
This  cannot  be  sold  in  Colombia,  because 
with  pack-mules  the  carga,  or  pack,  must 
not  be  more  than  twenty -two  inches  long, 
as  otherwise  it  will  gall  the  hips  and  shoul- 
ders of  the  animals.  American  cotton  can 
be  roped  on  a  pack-mule,  with  the  bolts 
lashed  vertically,  but  such  a  pack  is  very 
apt  to  get  disarranged,  and  the  cargero,  or 
muleteer,  charges  more  for  the  trouble  he  is 
put  to.  Naturally  the  merchants  in  the  in- 
terior of  the  country  purchase  English  or 
German  cotton, woven  to  forty-four  and  fold- 
ing to  twenty-two  niches.  Again,  the  Amei-i- 
cans  have  shipped — and  may  still  ship — col- 
ored prints  to  Colombia.  These  have  been 
very  bright  and  prett3',and  have  been  such  as 
have  sold  well  in  this  countr3^  They  have 
not  sold  ther-e  except  among  a  few  of  the 
ladies  who  have  seen  them.  Why?  Simply 
because  the  majority  of  Colombian  ladies 
wear  nothing  but  black  and  white,  and  the 
peon  women  do  not  want  the  new  patterns. 
If  there  is  any  person  on  earth  who  is  con- 
servative, it  is  the  peon  woman.  In  colored 
prints  she  wants  the  same  pattern  and  the 
same  material  her  mother  and  her  grand- 
mother wore  before  her,and  which  her  daugh- 
ter will  wear  after  her.  These  patterns  are 
not  pretty,  being  chiefl3'  purples  with  white 
spots,  but,  such  as  thej'  are,  they  have  been 
worn  by  the  lower-class  women  in  Colombia 
for  centuries.  Why  should  an  America.n 
manufacturer  try  to  overcome  such  a  pre- 
judice— if  you  like — as  this?  The  Germans 
and  English  are  wiser  in  their  generation. 
They  make  the  prints  the  peon  women  want, 
and  they  color  them  with  the  ugly  purples 
these  women  admire,  and  they  make  them  of 
a  width  that  will  pack  easily'  on  a  mule,  and 
of  a  weight  that  gives  eight  pieces  as  a 
mule's  load.  And  then  they  sell  them,  and 
the  trade  grows  to  such  a  point  that  we  are 
compelled  to  pay  our  Colombian  bills  for 
rare  woods  with  exchange  on  England. 

Mr.  E.  P.  Pellet,  of  Barranquilla,  Colombia, 
one  time  United  States  consul  in  that  city,Avas 
so  much  struck  with  the  absurdity  of  Ameri- 
can shipments  of  prints  that  he  procured 
samples  of  all  sold  in  Colombia.  With  these 
he  prepared  a  table,  giving  weight,  width 
and  length,  and  the  number  of  pieces  of 
each  imported  through  the  Barranquilla  and 
Carthagena  custom  houses  for  ohe  j^ear. 
He  mailed  the  whole  package  to  the  presi- 
dent of  the  Boston  Chamber  of  Commerce, 
advising  him  by  letter  of  his  action,  and  saj'- 
ing  he  supposed  the  information  would  be  of 
sufficient  value  to  the  Chamber  to  make  it 
worth  their  paying  the  postage.  This 
amounted  to  $2.37.  The  president  of  the 
Chamber  of  Commerce  that  year  did  not 
consider  the  package  worth  $2.37,  and  it 
was  returned  to  Mr.  Pellet,  who  thereupon 
paid  the  postage  both  ways.  They  are  poor 
cottons,  full  of  cla.y  and  not  well  woven,  but 
they  will  sell  in  Colombia  better  than  the 
handsomest  prints  made  here. 

We  believe,  and  with  reason,  that  with 
our  great  wheat  fields,  our  enormous  mills, 
and  our  labor-saving  machinery,  we  are  in  a 


position  to  command  our  fair  share  of  the 
trade  in  breadstulfs.  We  sell  flour  to  Eng- 
land, and  she  nuikes  "  biscuits,"  called  by 
us  "crackers,"  and  sells  them  to  Colombia. 
There  is  no  reason  why  we  should  not  have 
this  trade,  if  our  manufacturers  would  con- 
sider the  necessities  of  tlie  market.  I  saw 
in  the  little  town  of  Zaragoza  some  caryero.s 
packing  a  box  of  American  crackers  on  a 
mule.  As  far  as  Zaragoza  the  box  had 
come  by  steamer  and  steamboat,  but  from 
this  point  to  Remedies  it  was  to  travel  on  a 
pack-mule.  The  box  was  four  feetlong, two 
feet  wide,  and  twenty  inches  thick.  The  car- 
(jeros  procur-ed  a  long  gang-saw  and  cut  the 
box,  crackers  and  all,  exactly  in  halves. 
Over  the  open  ends  thus  made  they  tied  raw 
hides,  to  protect  the  contents,  and  then  lash- 
ed the  two  halves  in  place  with  the  pack 
rope.  Alongside  of  this  American  box  was 
one  from  Elngland.  It  measured  22  by  22  by 
20  inches,  the  wooden  sides,  top,  bottom,  and 
ends  were  more  closely  joined,  and  it  was 
just  the  right  size  to  pack  easil^^  Which 
box  would  bring  its  contents  in  better  condi- 
tion to  Remedies  after  a  six  days'  ti'ip 
through  woods  dripping  with  moisture  from 
the  heavy,  nightly,  tropical  rains — the  En- 
glish or  the  American  ?  What  were  the 
chances  for  those  American  crackers  after 
they  had  traveled  for  six  days  under  filthy' 
raw  hide  covers?  Who  would  get  the  next 
order  for  crackers — the  English  or  the 
American  merchant?— TAe  Century. 


LIGHTNING  RODS. 

Those  who  understand  the  power  of  the 
electric  current  are  least  favorably  impress- 
ed with  the  methods  of  drawing  off  that  cur- 
rent from  the  atmosphere  during  an  electric 
discharge.  Both  the  size  and  composition 
of  the  rods  are  inadequate  for  carrying  off 
so  heavy  a  dischai'ge.  Iron  is  one  of  the 
poorest  conductoi^s,  compared  with  copper  or 
zinc. 

A  copper  rod,  to  be  efficient,  should  be  at 
least  three-fourths  of  an  inch  in  diameter. 
An  iron  rod  of  equal  efficiency  should  be 
eight  times  the  size  of  the  copper  rod,  as 
copper  has  eight  times  the  conductive  capac- 
ity of  iron.  If  parties  emplo}-  iron  rods,  then 
galvanized  iron  is  better  than  the  common 
by  reason  of  the  coating,  which  protects  it 
from  rust. 

As  to  insulation,  any  known  insulator,  be 
it  glass  or  wood,  or  any  of  the  common  forms 
of  insulation,  are  inadequate  dui  ing  a  heav}^ 
discharge  from  the  clouds.  To  indicate  the 
enormous  electromotive  force  of  the  ordi- 
naiy  electric  storm,  it  might  be  well  to  com- 
pare the  artilicial  lightning  produced  by 
human  beings.  The  ordinary  induction  coil, 
with  a  voltage  be^yond  measurement  at  the 
present  stage  of  the  art,  only  creates  a 
spark  varying  in  length  from  one-half  inch 
to  three  inches.  Such  a  spark  is  difficult  to 
insulate,  as  it  will  pierce  glass  to  the  thick- 
ness of  one-eighth  of  an  inch,  and  wood  or 
paper  two  or  three  times  as  thick.  Now, 
compare  such  a  diminutive  spark  with  a  dis- 
charge of  lightning  which  has  been  known 
to  rea:h  one  mile  in  length.  If  the  spark  of 
the  induction  coil,  measuring  two  or  three 
inches  in  length,  pierces  glass  or  wood  as 
above,  what  must  be  the  insulation  required 
to  control  a  spark  half  a  mile  to  one  mile  in 
length,  with  all  the  batteries  of  the  sky,  and 
with  an  electromotive  force  millions  of 
times  beyond  the  computation  of  man? 

It  is  apparent  that  the  usual  insulators 
used  on  buildings  must  be  entirely  made- 
([uate  for  such  a  purpose.  In  many  electric 
storms,  where  the  discharge  follows  the 
wire,  it  divides  in  many  instances,  part  of 
the  discharge  following  the  wire,  and  part, 
regardless  of  any  insulator  comraonl^y  used, 
entering  the  house  at  one  or  more  points. 
For  all  practical  purposes,  the  building  is  in 
a  worse  position  than  if  its  owner  had  not 
attempted  to  protect  it. 

In  the  ordinary  electric  storm  a  house 
would  usually  fare  better  without  the  pro- 
tection of  the  lightning  rods,  because  the 
electric  clouds  in  their  discharge  would  nat- 


urally strike  a  tree,  high  rock,  or  some  other 
elevated  object  in  proximity  to  the  house,  and 
would  not  be  attracted  to  the  house  by  the 
iron  or  copper  rod.  In  other  words,  if  the 
lightning  I'od  will  do  what  is  claimed  by  the 
manufacturer,  it  becomes  at  once  a  danger- 
ous fixture,  simply  becau.se  if  it  does  attract 
the  electricity  it  alfords  no  adeciuate  means  of 
taking  care  of  it.  And  it  would  be  far  better 
to  let  the  cloud  discharge  at  some  other  point 
than  tlie  house,  rather  than  to  take  the  risk 
of  its  discharge  down  the  conductor,  with  al- 
most a  certainty  of  its  dividing  and  en- 
tering the  house.  Lightning  always  takes 
the  shortest  conductor  to  the  earth,  and  tall 
trees  in  the  vicinity  of  a  house  are  an  efficient 
safeguard.  It  has  been  suggested  l)y  expei'ts 
in  electricity  that  a  very  efficient  safeguard 
would  be  to  run  a  large  iron  or  copper  con- 
ductor into  a  txee,  and  then  if  the  lightning 
was  attracted  to  the  tree  or  the  conductor, 
and  it  divided  up  in  the  passage  to  the  earth, 
no  damage  would  be  done  to  near-by  build- 
ings. 

One  thing  may  be  safely  said,  that  if  a  dis- 
charge of  lightning  from  a  cloud  is  pointed 
dir-ectly  toward  a  house,  there  is  no  human 
means  of  diverting  it  from  its  course,  or  pre- 
venting its  passage  in  the  direction  which  it 
has  taken,  and  all  the  feathei-  beds  and  light- 
ning conductors  that  might  be  prorided 
would  scarcel}^  protect  a  person  who  stood  in 
the  way  of  the  current.  It  is  a  well-known 
fact  among  observers  that  the  presence  of 
lightning  rods  upon  houses  has  often  failed  of 
providing  the  expected  protection,  and  there 
are  millions  of  houses  unprotected  by  light- 
ning rods  that  have  never  been  struck  by 
lightning. 

If  one  stops  to  consider  the  enormous  cur- 
rent to  be  dealt  with  and  the  tremendous 
electromotive  force  of  such  a  current,  it  is 
plain  to  be  seen  that  no  human  method  can 
be  devised  for  safely  taking  such  a  current 
out  of  harm's  way,  and  the  man  who  sits  in 
his  house  during  a  thunder  storm,  protected 
by  iron  lightning  rods  the  size  of  his  little 
finger,  and  insulated  with  little  pieces  of 
glass,  which  are  no  more  protection  than 
tissue  paper,  has  not  the  safety  which  the 
lightning  rod  man  promised. 

Telegraph  wires  are  insulated  by  glass 
fully  an  inch  in  non-conducting  surface,  with 
glass  sides  fully  one-quarter  of  an  inch  in 
thickness.  And  yet  all  this  precaution  in 
insulation  is  taken  with  a  current  not  exceed- 
ing 400  volts  of  electromotive  force.  Leak- 
age is  a  troublesome  factor  even  then.  What 
shall  we  say  when  the  lightning  rod  man 
places  similar  glass  insulators  on  your 
house  to  protect  your  little  iron  rods  from 
discharging  into  your  buildings  the  lightning 
of  the  heavens,  whose  electromotive  force 
cannot  be  measured  even  by  billions  of  volts. 
It  is  like  comparing  the  pop-gun  with  the 
thousand-pound  Columbiad. 

There  is  no  special  attraction  in  an  ordi- 
nary dwelling  house  wh.y  the  discharge 
should  select  that  medium  for  reaching  the 
ground.  Trees,  rocks,  moist  earth,  soil  with 
minerals,  are  equal,  if  not  better,  conductors 
than  ordinary  houses  and  baj-ns.  If  the 
electricity  in  a  storm  cloud  has  reached  suf- 
ficient tension  to  overcome  the  resistance 
offered  to  its  passage  to  the  earth,  it  will 
discharge  at  that  point  and  at  that  time, 
and  no  human  elfort  or  contrivance  can 
change  its  course.— Manufacturers'  Ga- 
zette. 


At  a  recent  drill  of  cadets  at  West  Point, 
after  the  squads  of  skirmishers  had  advanced, 
fired  and  reti-eated,  the  field  pieces  thundered 
a  volley,  and  when  the  smoke  had  cleai-ed 
awa,y  not  a  vestige  of  the  battalion  was  to  be 
seen",  save  an  occasional  wheel  or  sponge. 
Every  one  of  the  300-pouud  guns  had  been 
dismounted,  and  tlie  gun  crews  had  disap- 
peared with  the  pieces  thereof  in  the  short 
space  of  six  seconds.  This  was  something 
new  to  the  board,  and  the  gentlemen  made 
a  note  of  it. 

This  was  probably  the  flj'ing  artillery 
squad  ! 
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MONEY  IN  HONEY. 

"I  have  thorouf^lily  convassed  eveiy  lar^^e 
city  in  Eui'opc  and  America  in  selliiif?  lion- 
ey,  and  it  is  ti'ue  tliat  inor'o  honey  is  bon^^-ht 
for  table  use  in  and  near  New  Yor-k  City 
than  in  any  other-  spot  in  tlie  woi'ld.  There 
are  in  New  York  and  J5i'ooklyn  ei<;ht  con- 
cerns which  deal  exchisively  in  honey,  and 
keep  twenty-six  wagons  carrying;-  on  busi- 
ness with  the  retail  f^rocei-s.  In  this  way 
about  a  ton  of  honey  a  day  is  sold,  or  consid- 
erably over  31  ;i  tons  a  year.  This,  of  course, 
does  not  include  the lai'^e ((uaiitity  distr'il)ut- 
ed  to  outside  towns  by  wholesale  dtialei's. 
However,  while  local  consuin[)tion  of  honey 
is  greater  in  New  York  and  vicinity  than 
anywhere  else  on  earth,  the  lai'^^est  genei'al 
distribution  is  from  California.  We  shipped 
from  Southern  California  last  year,  mostl}' 
to  Easter-n  States,  !»0(),()(H)  pounds  of  extract- 
ed honey,  while  1, ()()(), Ooo  pounds  were  sent 
out  in  1888, !)")(), 000  pounds  in  1S87,  ^.',000,000 
pounds  in  188(i,and  1,270.000  pounds  m  1885. 
To  Europe  from  San  Francisco  last  year 
1,745  cases  of  extracted  honey  were  sent 
In  the  past  seven  years  an  average  of  7,500 
cases  per  year  were  sent  by  sailing  vessels 
to  foreign  por-ts,  mostly  to  England.  We 
send  honey  to  Australia,  the  Sandwich  Is- 
lands, British  Columbia,  and  even  to  India. 
This  foreign  demand  was  aroused  by  the  100 
tons  of  American  honey  which  I  took  to  Eng- 
land in  1877. 

"It  was  collected  on  the  bee  farm  of 
J.  S.  Harbison,  California,  and  was 
probably  the  largest  crop  of  honey  ever 
gathered  from  one  apiai-y.  At  that 
time  English  people  had  no  faith  in 
American  honey,  and  I  placed  a  large  lot 
on  exhibition  in  theKilbur'n  show.  One  day, 
whentlie  Prince  and  Princess  of  Wales  came 
to  visit  the  show  with  their  children,  they 
spent  considerable  time  examining  the  Amer- 
ican hone,y  department,  and  asked  me  no  end 
of  questions  about  the  extent  of  the  industry, 
and  the  methods  of  carrying  it  on.  The 
Princess  was  especially  inter-ested.  I  was 
green  from  the  States  at  that  time,  and  to 
the  questions  of  the  Princess  1  replied  'Yes 
ma'am,'  and  'No  ma'am,'  and  so  on.  Next 
morning  1  awoke  to  find  myself  famous,  for 
George  Augustus  Sala  had  written  an  edi- 
torial in  the  London  Dailij  TeLecirapli,  in 
which  I  leai'ned  that  I  ought  to  have  said 
'Your  Royal  Highness'  instead  of  'ma'am.' 
It  seems  my  unconventional  American  way 
of  talking  rather  interested  them,  for  I  was 
rewarded  by  receiving  an  order-  for  a  lot  of 
honey  to  be  sent  to  the  Prince  at  Sandring- 
ham,  and  also  another  to  be  sent  to  the 
Queen  at  Windsor  Castle.  After  that, 
American  hone^^  was  in  great  demand. 

"To  most  persons  honey  is  honej',  and 
notliing  else,"  continued  Mr.  Hoge,  "but 
there  is  a  great  diversity  in  the  flavor  and 
color,  caused  by  the  different  plants  from 
which  it  is  gathered.  It  varies  as  the  flowers 
vary  in  the  various  districts  where  the  honey 
is  gathered,  and  by  a  little  practice  a  blind- 
folded man  can  distinguish  the  difl'erent 
flavors,  as  a  wine  taster  can  describe  the 
different  flavors  in  wines.  Bee  culture  has  so 
far  progi-essed  of  late  that  bee-keepers,  b\'  a 
little  intelligent  management,  can  keep  the 
various  flavors  of  honey  separate.  To  those 
who  persist  in  the  habit  of  eating  honey  and 
hot  biscuits  for  supper,  a  slow  educational 
process  has  been  of  advantage  in  learning 
the  ditt'erent  flavors  of  hone\',  and  there  has 
come  to  be  a  scale  of  value  in  the  market  ac- 
cording to  the  flavor.  The  favorite  flavors 
are  white  clover,  basswood,  white  sage, 
Spanish  needle,  golden  rod,  eucalyptus, 
and  orange  blossom.  The  medicinal 
principle  of  plants,  futhermore,  is  contained 
in  the  honey  in  greater  purity  than  the 
pharmacists  have  yet  discovered.  A  tea- 
spoonful  of  honey  gathered  from  smartweed 
causes  profuse  perspiration.  You  remember 
that  Xenophon  noticed  that  soldiers  of  the 
Ten  Thousand,  on  their  march  through  Col- 
chis, who  ate  honey  gathered  from  the  poppy 
flower,  '  lost  their  senses.'  They  fell  asleep 
through  opium  eating — that  was  all.  Honey 


gathered  from  blossoms  of  the  fig  tree  is  a 
laxative,  while  honey  from  the  horehonnd 
llower  is  with  many  a  specilic  for  coughs 
and  sore  throats.  It  has  been  discovered 
also  that  bee  stings  made  into  a  lotion  are  a 
specific  for  r-heum;i,tism,  gout,  and  lumbago. 
I  have  made  some  liniment  myself  by  jtulling 
out  tlie  b(!e  si ings.  Tin;  op(!ral  ionis  nalur 
ally  a  delicate  one.  1  take  up  the  bee — alive 
of  course — with  a  paii-  of  Jcnvclei-'s  twee/.ei  s, 
anil  by  scjueezing  it  the  i)e(^  thi-usts  out  the 
sting.  'J'his  is  gras|)e(l  with  another  pair  of 
tvveezei-s  and  the  sting  and  little  [)oison  sack 
pulled  out.  1  have  made,  as  1  believe,  sev- 
eral cures  of  rheumatism  l)y  the  aid  of  the 
lotion.  , 

"  It  is  acui  ious  fact,"  continued  Mr.  Hoge, 
"that  a  bee  will  return  time  after  time 
to  the  same  flower,  although  its  hive  may 
be  a  mile  or  more  distant.  How  did  I 
discover  it  ?  By  sitting  down  beside  a  flower 
l)los.som,  and  when  a  bee  alighted  sprinkling 
a  lil;tle  flour  on  him.  While  sitting  aiul 
watching  for  the  bee  to  i-etui-n  another 
strange  thing  I  obsei-ved.  The  nectar  fi-om 
which  the  bee  distils  his  honey  gathers  slowly 
on  the  petals  of  tiie  llower  and  forms  a  very 
tiny  di-o])  at  the  bottom  of  tlie  cnp.  If  a  bee 
happens  to  alight  at  that  instant  on  the  blos- 
som he  sucks  the  nectar  into  her  hone^'  sack 
and  flies  olf  to  the  hive  with  it,  but  if  the  bee 
does  not  come  just  at  that  minute  then  the 
dr-op  of  nectar  is  evapoi^ated  by  the  sun  and 
wind.  Perhaps  this  happens  a  score  of  times 
in  a  bee  distr'ict  before  a  bee  visitsa  blossom. 
Taking  into  consideration  all  the  flowers  that 
bloom  in  this  big  country,  and  the  nectar 
that  is  evapoi-ated  only  to  perfume  the  air, 
thei-e  is  as  much  wealth  lost  every  summer 
from  failui-e  to  gather  the  honey  as  there  is 
gold  dug  out  of  the  mines  in  California.  I 
can  remember  the  time  when  in  Southern 
California  the  natural  luxuriance  of  plants 
was  not  checked  by  grazing  of  cattle,  and 
from  Washington  Territory  to  Lower  Cali- 
fornia and  from  the  Sierras  to  the  Pacific 
Ocean  was  one  vast  bee  garden.  Yet  at  that 
tune  there  was  not  a  bee  hive  m  the  State. 
Now  it  is  the  chief  hone^'  producing  State  in 
the  Union."— iV^.  Y.  Sun. 


Zinc  is  troublesome  to  cast,  and  more 
troublesome  when  small,  thin  molds  are  to 
be  cast.  Lining  the  mold  with  whiting  and 
water,  which  must  be  allowed  to  thoroughly 
dry,  will  often  cause  the  metal  to  fill  the 
mold  well.  Burning  of  the  zinc  (oxidizing) 
may  be  prevented  by  covering  the  metal 
while  in  crucible  or  ladle  with  a  layer  of 
common  salt,  a  little  muriatic  acid,  which 
amounts  to  the  same,  as  a  coat  of  zinc  oxide 
is  immediately  formed  on  the  surface  of  the 
melted  metal,  which  effectuall3'  prevents 
further  oxidation  from  action  of  oxygen  in 
the  atmosphere.  It  is  an  improvement  to 
keep  a  layer  of  charcoal  on  top  of  the  zinc, 
or  any  other  soft  metal  which  can  be  melted 
in  a  ladle.  The  coating  of  oxide  forms  a 
protection  against  oxidizat  ion  to  only  a  cer- 
tain degree,  while  the  layer  of  charcoal  tends 
to  reduce  the  oxide  again  to  its  metallic 
form.  Indeed,  it  is  possible  to  recover  lead, 
tin,  zinc,  and  antimony,  from  the  "dross" 
or  oxide  which  gathers  in  the  ladle.  It  is 
only  necessary  to  melt  the  oxide  with  char- 
coal, salt  and  soda  to  get  it  again  into  use- 
ful shape.  The  dross  should  be  powdered, 
likewise  the  salt,  charcoal,  and  soda.  ]\Iix 
them  together  and  melt.  The  soda  and  salt 
melt  into  a  pasty  mass,  and  the  carbon 
unites  with  the  oxygen  of  the  dross,  leaving 
the  metal  fi-ee,  but  burning  off  the  charcoal. 
The  salt  and  soda  act  simply  as  flux  in  re- 
ducing the  oxides. — The  Northtvesteni 
Mechanic. 

 •— •  

Glass  tubes  can  easily  be  bent  by  heating 
them  in  a  spirit  lamp  ilame,  revolving  the 
tube  gradually,  and  moving  it  endwise  so 
that  some  area  is  exposed  to  heating.  The 
upper  part  of  the  flame  is  the  hottest,  and 
when  the  glass  is  seen  to  be  hot  enough 
slight  pressure  with  the  fingers  will  give  al- 
most any  radius. 


The  enterpri.se  of  California  mining  men 
seems  unlimited,  and  overcaineall  obstacles. 
Tlie  machinery  now  in  u.se  in  tlie  different 
branches  of  mining  is  unexcelled,  and  every 
idea  suggested  b^'  experience  lias  been 
worked  out  in  a  practical  foi-iii,  wliich  lias 
established  a  l  eputatioii  foi-  the  State  that  is 
appreciated  tht;  world  over.  In  quartz 
mills  the  reduction  of  ores  has  been  brought 
down  to  a  science,  and  the  gravel  miner 
thinks  nothing  of  turning  a  river  miles  out 
of  its  course  or  working  its  bed  witli 
wing  dams,  whichever  seems  most  feasible 
at  the  moment.  Water-  has  often  to  be 
br-oiight  in  from  great  distances,  requiring 
at  times  gr  eat  erigineei-ing skill  to  overcome 
topograpical  diflicnlties.  Gr  eat  storage  res- 
ervoirs have  been  built  in  the  Sierras, 
comrnensui-ate  with  llie  magnitude  of  the 
liydr-aulickiiig  oper-ations.  The  i-eservoirs 
built  in  the  Yuba,  J^x'ar-,  Feather-  and  Ameri- 
can Rivers  hav(!  an  aggregate  storage 
capacity  of  about  50,000,000  gallons.  Thei-e 
are  in  all  about  thirty  main  ditches  in 
Placer,  Nevada,  Butte,  and  El  JJor-ado 
counties,  the  cost  of  construction  ranging 
fr-om  $500,000,  to  $1,000,000. 

In  conveying  the  water-  many  or  iginal  de- 
vices have  been  employed.  None  more  .so 
than  the  br-acket  flume,  which  has  been  con- 
structed in  Butte  County  along  the  face  of 
pi-ecipitous  cliffs  to  avoid  the  erection  of 
lofty  and  expensive  ti-estlework.  In  this 
ca.se  the  line  of  ditch  was  run  some  two 
hundr-ed  yards  up  the  canon,  abutting 
against  a  pei-pendicular  wall  of  bassaltic 
r  ock,  along  the  face  of  which,  118  feet  above 
the  bed  of  the  r-avine  and  feet  below  tlie 
top  of  the  cliff,  the  flume  was  cari-ied  in 
br  ackets  for  a  distance  of  4SG  feet.  The 
brackets  are  made  of  T  rails  bent  into  the 
form  of  an  L.  The  br-ackets  are  8  feet  apart, 
and  wer  e  tested  to  sustain  a  weight  of  14.i 
tons.  The  flume  is  4  feet  wide  and  3  feet 
deep  (inside  measurement),  and  has  a  ca- 
pacity of  3,000  inches. 


The  ([uestion  as  to  who  was  tlie  inventor 
of  the  pencil  er-aser  is  one  that  has  cau.sed 
considei-able  inter-est  fr  om  time  to  time,  and 
it  is  only  lately  that  some  one  in  Fr-ance, 
who  was  poring  over  the  history  of  the 
Academy  of  Sciences  in  Par  is  for  the  year 
175;i,  came  upon  the  following  passage, 
which  explains  the  matter-:  "  Those  who 
make  use  of  pencils  fr-om  lead  mines  to  draw 
architectur-e,  for-tifications,  and  so  for-th,  use 
the  crumb  of  brx'ad  to  r  ub  out  the  marks  of 
the  pencil.  M.  Magalhaens,  or-,  as  we  spell 
it,  Magallan,  member  of  the  Academy,  a 
worthy'  descendant  of  the  gr-eat  navigator 
whodiscover-ed  thestr-ait  south  of  Patiigonia, 
which  now  has  his  nanre,  pr  oposed  a  rrror-e 
effectual  and  convenient  er-a.ser  irr  the  shape 
of  a  piece  of  rubber-,  which  can  always  be 
carried  about.  Rubbing  by  this  new  method 
is  fownd  to  moi-e  satisfactoi-ily  remove  the 
marks  of  the  pencil  and  all  other  spots  that 
are  on  the  paper." 

The  above  is  from  the  New  Yor-k  Times, 
but  it  seems  to  leave  the  matter  open. 
Er-asive  rubber,  so-called,  is  a  compound  of 
rubber  and  pumice  stone,  and  the  inventor 
of  this  is  not  known  to  fame.  It  dues  not 
seem  to  be  a  vei-y  important  matter,  any- 
way. 


"Italian  bees  were  the  fir  st  bi-ought  to 
the  I'liited  States  b}-  Par  k  Superintendent 
Samuel  B.  Par-sons,  then  a  horticulturist 
and  bee-keeper  in  Flushing  in  1850.  There 
are  now  sever-al  dealers  who  receive  regu- 
lar invoices  of  Italian  queen  bees  in  sum- 
mer dir-ect  fr-om  Italy.  An  Italian  queen 
bee  is  sold  fr  om  >4  to  $10.  The  best  queens 
ar-e  as  yellow  as  gold  from  head  to  tail. 
Italian  bees  have  longer  tonijues  than  black 
bees,  anil  ar-e  enabled  to  gather  hoirey  from 
llowei-s  which  cannot  be  fathomed  by  the 
black  woi-kiiig  bees.  Another  thing,  they 
ar-e  almost  pr  oof  against  moth,  the  pest  of 
honey  bees;  and,  furthermor-e,  they  are 
ver  y  pr  olific.  It  seems  as  if  |10  is  a  high 
price  for  one  bee,  but  it  is  wor-th  the  price." 
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TRADE  NOTES. 

Joseph  Cragg,  a  well-known  Baltimore  marine 
engineer,  died  June  1,  aged  seventy-six  years. 

*  * 
* 

The  perfection  of  ventilation  is  now  attained  by 
electricity.  The  new  United  States  man-of-war 
^Baltimore'  is  supplied  with  an  electrical  ventilator 
whicli  will  change  the  atmosphere  of  the  engine 
room  completely  in  two  minutes. 

*  * 

Drunkards  are  to  be  prohibited  from  riding  in 

public  conveyances  in  New  York.  It  seems  that  there 

are  no  places  in  this  world  where  drunkards  are 

wanted,  and  yet  there  are  thousands  of  young  men 

in  training  for  drunkards. — Neiv  Orleans  Picayune. 

»  * 
* 

The  American  Society  of  Mechanical  Engineers, 
at  its  convention  in  Cincinnati,  appointed  a  com- 
mittee to  report  a  standard  method  of  testing  loco- 
motives, to-  include  the  engine,  the  boiler,  the  qual- 
ity of  the  steam  and  the  comparative  efficiency  of 
simple  and  compound  locomotives. 

*  * 
* 

The  sailors'  and  firemen's  unions  in  this  city  and 
vicinity  have  been  asked  to  send  delegates  to  a 
World's  Congress  of  all  marine  trades,  that  is  to  be 
held  in  Glasgow,  Scotland,  the  first  week  in  Sep- 
tember. The  congress  will  appoint  an  executive, 
with  general  power  over  the  marine  unions  through- 
out the  world. 

*  * 
* 

David  B.  Jackson,  chief  engineer  of  the  steam- 
boat 'James  VF.BaWtoiw, 'running  between  New  York 
and  Rondout,  was  found  dead  in  his  berth,  Junu  4. 
He  was  72  years  old,  and  had  been  in  the  employ  of 
the  Romer  Company  for  forty  years,  and  chief  en- 
gineer of  the  'Baldimn'  since  she  was  launched, 
thirty  years  ago. 

*  * 
* 

The  steel  steam  yacht  '  Alrny,'  building  for  Fred- 
eric Gallatin,  of  this  city,  was  launched  at  the  Har- 
lan &  Hollingsworth  Company's  shipyard  at  Wil- 
mington, Del. ,  June  5.  The  yacht  is  176  feet  long,  34 
feet  beam,  13  feet  deep,  has  triple-expansion  surface- 
condensing  engines,  and  is  divided  into  six  water- 
tight compartments. 

*  » 

* 

The  '  H.  M.  Wliitney '  has  just  been  built  by  the 
Cramps  of  Philadelphia,  and  is  intended  for  service 
in  the  Metropolitan  Line  between  New  Yoik  and 
Boston.  She  is  288  feet  long,  43  feet  beam,  and  has 
a  gross  tonnage  of  2,706.  She  has  triple- expansion 
engines,  with  three  cylinders  of  29,  45  and  74  inches, 
and  four  steel  boilers,  with  a  steam  pressure  of  160 
pounds  to  the  square  inch.  She  was  designed  by 
Herman  Winter,  Supt.  Engineer  for  the  company. 

*  * 

* 

The  Admiralty  Court  awarded  £7,500  to  the 
British  steamer  'Aldersgate,'  and  £600  to  the  Ameri- 
can steamer  'Ohio,'  for  the  services  they  rendered  to 
the  Inman  Line  steamer  '  City  of  Paris'  in  towing 
her  to  Queenstown  alter  the  breaking  down  of  her 
machinery.  Mr.  Justice  Bull  says,  in  his  decision, 
that  if  the  weather  had  been  bad  after  the  accident 
occurred,  the 'Ci<2/ o/Pa»'/s' would  doubtless  either 
have  founded  or  drifted  ashore.  He  praised  the 
conduct  of  everybody  on  l)oard  the  '  City  of  Paris.' 

*  * 
* 

The  efficiency  of  the  street  car  motor  is  unques- 
tionably not  yet  high  enough  for  the  motor  to  com- 
pete with  the  locomotive  in  railroad  service.  The 
cumbei-some  gearing  now  in  use  is  a  serious  obstacle. 
There  seems  little  doubt,  however,  that  it  will  pres- 
ently be  dispensed  with,  and  an  economical  motor 
will  be  applied  directly  to  the  axle.  When  this  is 
done  the  commercial  efficiency  of  the  electric  loco- 
motive will  be  equal  to  that  of  the  steam  locomotive, 
and  electricity  will  be  adopted  for  ordinary  railroad 
service. 


Burgess  has  finished  the  lines  of  a  steam  yacht  for 
John  M.  Forbes,  to  be  used  in  southern  cruising. 
The  new  vessel  will  be  built  of  steel  and  will  be  140 
feet  long  on  the  water  line,  25  feet  6  inches  beam, 
and  8  feet  draught.  She  will  be  an  auxiliary  cruiser, 
with  light-powered  machinery,  a  double  boiler,  and 
sufficient  sail  speed,  in  the  form  of  a  two  masted 
schooner,  to  drive  her  at  good  speed  under  sail  alone. 
For  the  bettering  of  her  performance  by  the  wind, 
the  new  vessel  will  be  fitted  with  a  centerboard,  to 
fit  below  the  cabin  floor,  24  feet  long  and  dropping 
7  feet.    A  feathering  propeller  will  also  be  used. 

«  * 

«■ 

The  State  Factoi-y  Inspector  is  charged  with  the 
duty  of  seeing  that  the  weekly  payment  law  is  en- 
forced. He  proposes  to  know  what  the  corporations, 
manufacturing  or  municipal,  intend  to  do  when  the 
law  becomes  operative,  on  July  1,  1890.  To  this  end 
he  has  prepared  two  blank  forms,  which  are  to  be 
printed  and  sent  to  every  manufacturing  corpora- 
tion in  every  city,  and  every  incorporated  village  in 
the  State.  These  blanks  the  President  or  Superin- 
tendent or  other  officer  of  a  manufacturing  corpora- 
tion, and  the  Mayor  and  President  of  city  or  village 
are  requested  to  fill  in  with  information  as  to  the 
number  of  persons  (male  or  female)  employed  by 
the  corporation  they  rej)resent;  the  mode  of  paying 
each  person  his  or  her  salary  or  wages;  whether 
they  propose  to  change  their  system  to  that  pre- 


scribed by  law  after  July  1,  1890,  and,  if  so,  how 
much  they  propose  to  keep  back  of  their  employees' 
wages  each  week. 

Rochester  and  Buffalo  have  received  ofjinions 
from  their  respective  Corporation  Counsels  to  the 
effect  that  the  law  includes  all  the  employees  of  the 
City  Government.  New  York's  legal  adviser  is  of 
the  opinion  that  day  laborers  are  alone  affected, 
while  the  Factory  Inspector  deems  the  terms  wage 
and  salary  as  used  in  the  law,  synonymous,  and  will 
take  issue  with  any  cor|)oration,  municipal  or  other- 
wise, which  declines  to  pay  all  its  employees  once  a 
week. 

* 

Mr.  S.  N.  Hartwell,  C.  E.,  says,  in  describing  a 
tubular  boiler  12  feet  long,  54-inch  shell,  containing 
seventy-three  SJo-inch  tubes  :  "The  furnace  gases, 
owing  to  their  levity,  find  their  way  througii  about 
one-half  of  the  upper  half  of  the  bank  of  tubes,  and, 
so  far  as  mere  thoroughfares  for  the  gases,  one-half 
or  five-eighths  of  the  number  would  be  ample,  while, 
as  a  matter  of  heating  surface,  the  balance  are  not 
worth  their  cost.  This  has  been  demonstrated  by 
experiments  made  by  the  United  States  Government 
in  plugging  successive  rows  of  tubes,  making  an  ac- 
tual gain  in  economy  of  evaporation.  By  the  writer, 
a  still  greater  gain  has  been  realized  by  fitting 
thimbles  to  the  exit  ends  of  a  number  of  banks  of 
tubes." 


PoSTMASTER-General  Wanamaker  is  anxious  to 
increase  the  efficiency  of  the  free  delivery  service, 
and  to  this  end  desires  to  secure  a  device  for  a  letter 
box,  of  simple  construction,  cheap,  and  that  can  be 
fastened  to  doors  without  injuring  or  defacing  them. 
He  has  appointed  Postmaster  Van  Cott,  of  this  city; 
Postmaster  Hanlon,  of  St.  Louis;  Postmaster  Ross, 
of  Washington;  Postmaster  Nott,  of  New  Orleans, 
and  Postmaster  Corse,  of  Boston,  a  committee  to 
report  as  to  the  box  best  suited  for  the  purpose.  He 
will  then,  probably,  recommend  the  box  selected  by 
the  committee  to  the  public  for  general  use.  Man- 
ufacturers and  inventors  will  have  until  Oct.  1  to 
send  in  their  models  to  the  committee.  They  may 
be  sent  to  any  member  of  the  committee.  The  pub- 
lic are  also  invited  to  send  suggestions. 

*  * 
« 

The  Barnard  Separator,  15  Cortlandt  Street,  has 
spec  al  value  when  attached  to  the  exhaust  pipe  of 
an  engine  using  a  surface  condenser.  By  an  improv- 
ed device,  the  separator  is  continuously  and  effectu- 
ally drained.  No  water,  oil  or  dirt  from  the  exhaust 
steam  can  pass  into  the  condenser.  This  feature  is 
of  great  value  to  all  engines,  marine  or  stationary, 
having  a  surface  condenser,  as  it  insures  maximum 
efficiency  and  greater  durability  of  the  condenser,  on 
account  of  tlie  cleanly  condition  of  the  steam  and 
consequent  absence  of  deposit  on  the  tubes  of  the 
condenser.  By  removing  the  oil  and  dirt  from  the 
steam  before  its  condensation, the  condensed  water  is 
available  for  feed,  as  it  is  practically  pure  distilled 
water  of  the  very  best  character  for  use  in  boilers 
afloat  or  ashore. 

*  * 

* 

As  an  instance  of  the  speed  at  which  the  world  is 
advancing,  the  Electrical  World  calls  attention  to  a 
prophecy  which  a  writer  in  Harper's  Magazine  haz- 
arded in  the  year  1856.  This  infatuated  dreamer 
predicted  that  in  the  year  3000  men  would  be  able 
to  attach  an  ear  tube  to  a  wire  and  hear  conversa- 
tions two  miles  away.  In  tlie  course  of  a  dozen  cen- 
turies, he  dared  to  believe,  news  would  he  printed  by 
electrical  agency  on  rolls  of  paper  for  prompt  and  con- 
venient distribution, and  that  fac-simile  transmission 
by  wire  would  become  an  accomplished  fact.  ''It is 
not  easy  to  realize,"  says  the  Electrical  World,  "that 
since  the  Harjier's  ingenious  contributor  thus  gave 
reign  to  his  imagination  there  have  elapssed  not  the 
twelve  centuries  he  expected,  but  merely  a  matter 
of  less  than  two  score  years." 

*  -x- 

"  Commodore  Starbuck  is  very  well  pleased  with 
the  two  500  h.p.  Roberts  water  tube  boilers  in  his 
iron  steam  yacht  'Tiliie,'  and  says  that  he  has  at  last 
found  something  to  suit  him,  as  they  have  increased 
his  speed,  decreased  his  draught  and  coal  consump- 
tion,and  give  him  all  the  steam  he  wants  with  natural 
draught,  whereas  formerly  he  had  to  use  his  blower. 
The  yacht  '  Radha'  has  four  of  these  boilers  in  her, 
giving  collectively  about  1,000  h.p.  This  is  said  to 
be  the  first  attempt  made  to  run  water  tube  boilers 
in  a  battery  of  four,  and  they  give  excellent  satis- 
faction. The  '  Radha'  made  a  trip  around  Long 
Island  last  week  on  about  live  tons  of  coal,  and  her 
time  from  Fire  Island  inlet  to  the  Hook  Dock  was 
just  two  hours  and  thirty  minutes;  the  distance  be- 
ing thirty-eight  .sea  knots.  She  will  run  nearlj-  as 
fast  with  three  of  the  boilers  as  with  four,  and  has 
no  use  for  a  blower. 

*  *■ 

The  third  meeting  of  the  American  Boiler  Manu- 
facturers' Association  will  convene  in  this  city 
Tuesday,  Jul3'  1.  The  (juestion  which  will  no  doubt 
attract  most  attention  is  that  of  forming  a  boiler 
manufacturers'  insvirance  company,  as  was  proposed 
last  year.  The  committee  appointed  to  consider 
the  subject  is  a  large  one,  having  for  its  chairman  Mr. 
R.  Hammond,  Lake  Erie  Boiler  Works,  Buffalo,  and 
Philip  Rohan,  of  St.  Louis.  Every  member  of  the 
committee  is  in  favor  of  establishing  the  company, 
and  intend  to  formulate  a  scheme  for  adoption  by 
the  association.    The  Committee  on  Materials  and 


Tests  will  report  the  proportional  thickness  of  iron 
and  steel  to  the  diajneter  of  the  boilers,  also  the 
Committee  on  Manholes  and  Manheads,  and  the 
Committee  on  Safety  Valves  and  Horse-Power.  The 
Committee  on  Uniformity  in  State  Inspection  Laws 
will  submit  a  form  for  a  law  governing  the  inspec- 
tion of  boilers,  the  adoption  of  which  will  be  urged 
upon  the  ditt'erent  states. 

*  * 

A  lULL  has  passed  the  House  giving  authority  to 
the  Director  of  the  Jlint,  with  the  approval  of  the 
Secretary  of  the  Treasury,  to  change  the  patterns 
and  styles  of  the  United  States  coins.  As  soon  as 
the  bill  passes  the  Senate,  which  it  is  thought  will  be 
in  a  very  short  time,  Dii-ector  Leech  will  advertise 
for  designs,  and  the  contest  will  be  thrown  ojien  to 
all  amateurs  and  professionals,  with  awards  of  ^500 
for  each  design  acce)jted.  Up  to  the  present  time 
the  law  has  not  permitted  any  alterations  in  the  coins 
of  the  nation,  save  by  special  act  of  Congress  in  each 
case.  ]5ut  the  passage  of  the  bill  referred  to  will 
give  the  Director  of  the  Mint,  with  the  Secretary's 
approval,  power  to  make  changes  according  to  his 
discretion  once  in  twenty-five  years.  When  the  time 
comes,  competitors  should  send  in  their  designs,  if 
possible,  in  the  sha])e  of  models  of  jjlaster  or  papier 
mache,  or  any  convenient  substance,  and  not  merely 
drawings,  llere  is  a  great  op])Grtunity  for  some  m- 
genious  person  to  earn  fame  and  a  pretty  sum  of 
money  by  turning  out  one  or  two  acceptable  sugges- 
tions. 


The  big  steamship  '  City  of  Borne  '  has 
been  butting-  the  Fastnet  Rocl<,  after  which 
the  passengers  fell  down  and  worshipped  her 
commander  for  the  prompt  manner  in  which 
he  got  them  out  of  the  difficulty.  In  this 
case  the  commander  got  them  into  it,  and 
the  engineer  got  them  out  of  it.  Congratu- 
latory services  should  have  been  held  in  the 
engine  room  by  the  passengers,  instead  of  in 
the  saloon. — Mainne  Journal. 


We  are  desirous  of  obtaining  .several  serial 
articles  for  the  coming  fall  and  winter,  and 
will  thank  all  who  have  practical  matter  of 
this  class  to  submit  their  copy.  Essays  are 
not  wanted. 

CLUB  RATeT'fOR  1890. 

In  former  ^  ears  w^e  have  made  large  re- 
ductions for  clubs,  varying  in  amount  with 
the  numbers  sent.  These  rates  have  been 
lower  than  we  can  longer  afford,  and  we 
feel  that  we  cannot  continue  them  longer. 
We  hope  our  friends  will  feel  that  they 
get  $2  worth  of  value  in  each  issue,  at  least 
that  annuall}^  and  continue  their  favors  for 
1890.  We  have  therefore  to  announce  that 
our  rates  for  1890  are: 

Tw^o  names,  one  of  them  new.  .$1.80  each. 

Five  names  1.70  each. 

Ten  names  1.50  each. 

This  is  the  lowest  rate  we  can  make  for  The 
Engineer  for  diuy  number  of  names.  We  add 
also  that  all  names  comprising  a  club  must 
be  handed  in  at  one  time;  we  cannot  extend 
the  privilege  of  joining  a  club  at  any  time 
during  the  year  to  one  or  tAvo  persons. 

Those  who  are  willing  to  aid  our  enterprise 
to  the  extent  of  soliciting  their  friends  to 
come  in,  can  write  the  names  on  a  sejjarate 
sheet  and  send  them  with  the  money.  Send 
an  express  company's  receipt  or  postal  notes 
in  preference  to  postal  ordei  s.  Be  particular 
and  have  all  names  and  addresses  coi-rect. 

RATES  AT  WHICh'wE  FURNISH  OTHER 
PAPERS  WITH  THE  ENGINEER. 

Subjoined  will  be  found  our  clubbing  rates 
with  other  papers,  the  proprietors  of  which 
make  a  reduction  in  their  rates  in  connection 
with  us. 

All  complaints  of  irregularity  m  receiving 
other  papers  should  be  made  directly  to  the 
publishers  of  them,  not  to  us. 

Publii-ation  With 

Price  per  year.  The  Engineer. 

Scientific  American                3.00  4.50 

American  Miller                      1.00  2.75 

Manufacturer  and  Builder. ..  1.50  3.00 

American  Machinist                3.00  4.T0 

London  Engineer  10.00  11.00 

ENGINEERS'GAZETTE.London  1.50  3.50 

National  Car  Builder   1.00  2.75 

Cotton,  Wool  and  Iron   8.00  4.25 

These  rates  are  for  new  subscribers  to  the 
journals  named,  and  those  who  send  money 
thi'ough  us  will  please  state  whether  their 
subscriptions  are  new  or  a  renewal. 

Any  periodicals  not  on  this  list  will  be  fur- 
nished at  a  discount  from  regular  rates. 

John  B.  Jaceson,  Printer,  iS  Centre  St.,  New  York.  ' 
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ALI.    BOOKS   ADVERXISEO    IN    THESE    PAGES    SOLD    BY  US..^^ 


Hinrs  Idp 
S(Bam  Yachfsmen^ 

A  pamphlet  of  about  forty  payees,  full  i<f  iiiforriia- 
tion  for  owners  and  eiixiin'crs,  by 

E.  E.  ROBERTS, 

auth  r  of  Useful  Hints  ou  Steam,"  and  inventor 
of  tlio 

ROBERTS  SAFETY  WATER-TUBE  BOILER. 


SENT  KlUCK  ON  llKtlKIPT  OF  TWO-CKNT  STAMI'. 

Address 

K.  K.  KOItKUTS, 

Telephone  Big,,  18  Co.tlandt  St.,  New  York. 


OCEAN     MARINE  ENGINEERS' 
BENEFICIAL  ASSOCIATION, 
No.  69,  N.  Y. 
HALL,  IHi)  J50Wi:itY, 
meets   every   WediieNday    Eveiiiii";  al 
7.:J0.    Vihiliiig-  Ki-otli«-i-K  Willi  Credoii- 
lialM  eoi-tlially  invited. 
GEO.  UHLER,  Sec'y.  J.  GEO.  HERMES,  Prest 


KATZENSTEIN'S 

Self-Acting  Metal  Packing, 


JB>  For  Pieton  Rode,  ValT« 
[jT  1  Sterne,  etc. 

^*lQof  every  description. 

For  Steam  Engines,  L»- 
ir^comotives,  Punips,  &C, 
j,  r^J  Adopted  and  in  nee 
by  the  principal  Iron 
Works  and  Steamship 
(lompaniee  within  th« 
last  10  years  in  this  ami 
Foreign  Countries.  For 
full  particnlars  and  r«- 
ferencee,  address, 

I.  XATSElfSTEIH  k  09. 

359  West  St., 

IVew  Vorli* 


HORACE  SEE, 

Engineer  .and  Naval  Architect, 

(CONSIJI.TINO,  C'ONSTIU;CT1NO,  AN1>  F,XI>KHTJ 

Number  I  Broadway,  New  York. 


LANSDELL  SYPHON 

A  Cheap  and  Simple  Stearn  Pump. 

\Vorl<lnK'  li.v  cllnci  HctloM  ofnti'iirn.  Huh 
no  valves  or  ottirr  workiii^  [jurts,  aird 
cannot  ni'L  out  of  repair,  cannot  frcejc, 
nrtil  will  pump  anln-H,  waste,  or  anyt^'IiiK 
I  li;it",-ill  enter  the  pipes,  "inviilualilc  as 
.1  lillk'i-  pump." 

Made  in  Ifad  or  brass  for  acids. 

J<JHN  S.  LENG'S  SON  &  CO., 


4  I'Mclclier  St., 


NEW  VOKIV. 


MAX HAT J  AN 

SELF-LUBRICATING 

I'liiiiiliiiuo  I'lieliiiiB 

's  the  Ik  .s|  lo  t,|.  luiil  for  Stci.nieis, 
l.o(  rimollvcs,  St(iri(.nary  KnKliies, 
I'unip  ,  Willi  oil,  hot  or  colli  water. 
Valves.  Sleam  lliimmeis,  etc.  It  Is 
made  round  ;in<l  squfire. 

.Send  for  elf.  iiljirtJ,  or  sample  for 
trial  to  lli|,  (jcncial  ,\(,'ents, 
<;ilEK\K,  TWKKI)  A;  CO., 
s:;  ('II  vMBi'  i.'s  ^T.,  X.  y. 


Screw  Propellers 

MANrPACTtlRKI)  liY 

22  Cortland  street.  New  Vorli. 

SUP'T  OF  THE  LATE  DELAMATEI!  IliON  WOIiKS 
of  same  pattern-s  .lud  deKi;,'ns  as  before,  aflapted  to 
each  vessel.    (Jonsultins  F-'ipert  and  Construct  in 
Engineer.  Estimates  on  machinery,  damages,  etc. 
AlK  K'li  MAtlHUVES. 


STEAM  YACHTS  AND  LAUNCHES.— Steam 
Yachts  and  Launches,  their  Machinery  and 
iManagement,  a  Review  of  the  Steam  Engine  as 
applied  to  Yachts.  Laws  governing  Yachts  in 
American  Waters,  Rules  for  Racing,  Rules  for 
Huilding,  Pilot  Re.gulations,  Specific  types  of 
Machinery,  Design  of  Hulls,  etc.,  etc.,  by  C.  P. 
Kunh.ardt,  8vo,  cloth,  $8,011 


THE  PRATT  8c  WHITNEY  CO., 

MANUFACTURERS  OF  MACHINE  TOOLS 

For  Railway  and  General  MacPiine  Shops. 

COMPRISING 

Lathes;  Planers;  Corrugating  Macbhies  for  Grooving  Chilled  Grinding  Soils  for  FUntring  Mils; 
Drilling  Machines  {Horizontal  and  Vertical);  Screw  Machines;  Milling  Machines; 
Cutter  and  Twist-Drill  Grinding  Machines,  Tmret  Head  Chucking, 
Bolt-Cutting,  Fvrging  and  Finishing  Miwhirury;  Nut- 
Tapping  and  Cutting  OJf  Machines;  Boring-Mills. 

And  Plants  Complete  for  Gun  and  Sewing  Machine  Manufacture. 
Special  Machinery  for  Metal  Working, 

inacIiiucM  Completely  Equipped  witli  Tools,  Fixtures  and  Oang-ea 
for  iTlaiiuEactttrius  Metal  Oocds  Generally. 

U.  S.  Standard  Taps  and  Dies  for  both  Hand  and  Machine- Work  ;  Pipb  Taps  and  Rkamkrs. 

■raster  Car-Builders'  Standard  Limit  Gauges  for   ROUND  BAR  IRON.     U.  S.  Standard 

Thread  Gauges.   Standard  Cylindrical  Size-Gauges.   Drop-Forged,  Steel  Caliper  Gauges. 
Standard  Hand,  Shell,  and  Chucking  Reamers.    Taper  Reamers  for  every 
purpose.  Hardened  and  Ground  Steel  Mandrils,  and  every  appliance 
in  TOOLS,  FIXTURES,  or  SPECIAL  GAUGES,  necessary 
for  STANDARD  INTERCHANGEABLE  WORK. 

Combination  I^athe-Cliucks;  Renshaw  Ratcbet  Drills.  Etc* 

^?~Send  for  Illustrated  Catalogue  and  Price-List. 


J.  M.  ALLEN,      ...  President. 
Wm.  B.  FRANKLIN,  -  Vice-President. 
.    F.  B.  ALLEN,  .   Second  Vice-President. 
^  J.  B.  PIERCE,  Secretary  and  Treasurer. 

Issues  Policies  of  Iiisuriince  .after  a 
careful  Inspection  of  the  Boilers, 

COVERINQ  ALL  LOSS  OR  I)AM.\GK  TO 

BOILiKRS 


WORTHINCTON 

STEAM  PUMPS 
PUMPING  ENGINES 
INDEPENDENT  CONDENSERS 

HENRY  rTwORTHINGTON 

Boston.   Philadelphia.   Chicago.   St.  Louis.   St.  Paul.  San  Francisco. 

JOSEPH  DE  RYCKE, 

itorMHTlV    with   .Joll.s    l!iMi  11  .V 

94  LIBERTY  ST., 

Rooms  9  and  10.  New  York. 

liiawiiiKs,  plans  and  fipeciHcatimiM  for 
marine  ciigineH  and  lioiler.s,  steam  vcshcIh, 
vaclits  and  tugs,  and  iron  structures  in 
gcnr-ral. 

I'EKSONAI.    ""I  I'KUNI-ION  (.l\KN. 


^\■|■  rn;ikc  aM.\  I  liint;  111  Mic  ial  ri  om  -cn-w  s  to  complete 

INVENTIONS  PERFECTED  ! 

DETAILS  WORKED  OUT! 

DRAWINGS  MADE. 

Small  I  rivatc  wr>rksliolis  III  li  d  wllh  lutlieK  ami  con, 
plete  ouilIlK  of  tools  to  li  i  Ijy  the  day  or  week,  to  In 
veutois.    tlrculars  .sei  t. 

.\.  .1.  \\  EEI)  &-  Ct). 
DrniiKliiMiieii  anil  lUixlel  .>lnkeri., 

11'  .■mil     I'i  I  ll'.l.KI  V  .^T  ,   .Nl  w  VoicK. 


Corrugated  Metal  Gaskets.  BOOKS  for  ENGINEERS. 


(I'ATENTKD.) 

Are  the  most  reliable  for  flange 
connections;  made  plain,  oval, 
square  and  irregular  for  pipes, 

CYLINDERS,  VALVES  AND  CHESTS. 

Is  not  affected  by  water,  steam, 
gas,  oil,  vapors  or  acid  solutions. 


U.  8.  MINERAL  WOOL  CO., 
2  Cortlandt  Street, 

NEW  YORK. 


Second-Hand  Machinery 

Also,  all  kinds  of  Second-Hand  Machinery  fur- 
nished. New  JIachinery  furnished,  and  Second- 
Hand  taken  in  exchange  or  purchased.  Send  for 
Monthly  List;  Uxi  long  fur  [lublication. 

NEW  YORK  MACHINERY  DEPOT, 

BRIDGE  STORE,  No.  16, 

On  Frankfort  St.,  New  Yorki 

A  TREATISE  ON  THE  USE  (iF  BELTING  FOR 
THE  TRANSMISSION  OF  POWER,  with  numer- 
ous  illustrations  of  actual  methods  of  arranging 
main  driving  and  quarter  twist  belts,  and  of  belt 
fastenings.  Examples  and  rules  in  gre;it  number 
for  exhibiting  and  calculating  the  size  and  driv- 
ing power  of  belts.  By  John  H.  Cooper.  M.E.$3..W 

PRACTICAL  ELECTRICITY.— A  laboratory  and 
lecture  course  for  first  year  students  of 
electrical  engineering,  based  on  practical  defi. 
nitions  of  the  electrical  units.  By  W.  E. 
Ayrton,  F.  R.  S.,  Asso.  Mem.  Inst.  C.  E. 
Illustrated.    New  York  $2  50 


118  page  Catalogue  free  on  application. 
TREATISE  on  the  Richards  Steam  Engine  Indica- 
tor, by  C.  T.  Porter.    Illustrated,  8vo  $3  00 

IRON  and  Steel   Founding,   by  Claude  W'ilie. 
I    Second  e<lition,  revised  and  enlarged,  8vo.  00 
VLIiEIJK.V  Self-taught,  by  W.  P.  UiggH.    An  eaay 

and  simple  explanation,  8vo  $1  00 

THE  FIRE.MEN  S  Guide.     A  Handb<x>k  on  the 

(  are  of  Boilers.    Fourth  edition.  8vo  %()  sfi 

L'SEl'UL  HINTS  to  Sea  going  iZngineers,  and 
how  to  repair  and  avoid  "  breakdow n.t."  8vo. 

SO  Ml 

E.       F.  N.  SPON, 

12  Cortlandt  Street,     -     NEW  YORK. 

■iTEAM  ENGINE.— A  Pwket-Bwk  of  Practical 
Rules  for  the  Proportions  of  Modern  Engine!' 
and  Boilers  for  I^nd  and  Marine  purp<«»e>i,  by 
N.  P.  Burgh.  Details  of  High-Pressure  Engine, 
Beam  Engine,  Condensing,  Marine  Screw  En- 
gines, Oscillating  Engines,  Valves,  etc.,  I^nd 
and  Marine  Boilers,  Proportions  of  Knginen  pro- 
duced by  the  rules.  Proportions  of  Boilers,  etc. 
32mo,  roan  ,  $1  50 

STEAM  ENGINE-— Iveson's  Horse-Power  Diagram 
shows  power  of  Sinvple  or  Compound  Engines, 
with  any  diameter  of^cylinder,  pressure,  speed  or 
cut-ofT,  quantity  of  water  used,  mean  pressure 
for  any  cut-off,  and  Gross  Piston  pressure,  with 
explanations  $4  25 

THE  POCKET-BOOK  OF  POCKET-BOOKS,  being 
Molesworth  and  Hurst's  Pocket  Books,  printed 
on  Indian  paper  and  bound  together  in  one  vol- 
ume, royal  ilmo,  Russia,  gilt  edges   J-I.OQ 

Engine  and  Plant  For  Sale. 

One  6  Horse  Double  Cylinder  Vertical 
Engine,  used  only  '.i  months,  complete, 
with  sight  feed  lubricator,  and  all  ti.xtures 
readj-  for  use.  iVlso,  one  30  inch  Howard 
and  Morse  Ventilating  Fan.  Will  be  closed 
out  at  a  bargain  to  the  first  comer. 

CORNISH,  54  Beekman  St.,  N.  Y. 


BUILDINGS  AND  MACHINERY,  3©  QOs'i^l^  .Htl^lHll.l-^IHUlt.rjl!, 

AT.«0  l-llTVNil  ^^•^^^•■R^?^^^^^.*..^^ 


Covering  Loss  of  Life  and  Personal  Injury 


ARISING  FROM 


STEAM  BOILER  EXPLOSIONS, 

The  Business  of  the  Company  includes  all  Kinds  of  Steam  Boilers. 

Full  information  concerning  the  plan  of  the  Company  can  be  obtained  at  the 


COMPANY'S 


OFFICE,    HARTFORD,  CONN., 

OR  AT  ANY  AGENCY. 


Pattern  Letters  for  Moldersl 

Brand  Letters,  etc.    Vaiidvrl>iir^.'li,  Wells  A; 

Co.,  No.  y  Spruce,  near  Nasi-aii  St.,  New  York. 

GARY  &  MOEN  COMPANY, 

234  West  29tU  St.,  New  York. 

Spiral  Springs  for  All  Purposes, 

Bteel  Wire  Rods  Straightened  and  Cut  to  Lengths, 


HYDRAULICS.— Practical  Hydraulics;  a  series  ot 
Rules  and  Tables  for  the  use  of  Engineers,  etc., 
etc.,  by  Thomas  Box.  Sixth  edition,  numerous 
plates,  post  Svo.  cloth  82  00 

THE  PRACTICAL  STEAM  ENGINEERS' GUIDE 
in  the  design,  construction,  and  management  of 
American  stationary,  portable,  and  steam  fire 

1    engines,  steam  pumps,  ooilers,  injectors,  govern, 
ors,  indicators,  pistons,  and  rings,  Kvfety  valves  , 
and  steam  gauges,  for  the  use  of  engineers,  fire- 
men, and  steam  users,  by  Emory  Edwards.  Illus 

I    trated  by  119  engravings,  crown  Svo,  cloth. $2.50 


\'ax  Saxtvookd  &  Hauff, 

SOLICITORS  OF  PATENTS 

american  and  foreign 
Advocates  in  Patent  Causes, 
44  PARK  ROW, 

Times  Building,  Rooms  191, 192,  New  York  City. 
J,  Van  Sa>tvooiu3.  W.  Hacff. 


RICHARD  DUDGEON, 

No.  24  Colombia  Street,  New  York* 

.Maker  and  Patentee  of 

Improved  Hydraulic  Jacks 

Punclio.  P.cll.T  Tiilf  t  -xpaiiili  T*.  au  l  Mn-vt  .vrtlij. 
Steajii  Hanuiiers.  .lacks  for  Pre.-vluK  itn  Car  \\  h.t*U 
or  Crank  Hlni.  made  to  nnler.  Coninninlcatloiu  bv 
letter  will  receive  prompt  altenilon. 


STEAM  BOILERS.— The  Boilermaker's  and  Iron 
Shipbuilder's  Compjinion,  comprising  a  series  of 
original  and  carefully  calculate*!  tables,  of  the 
utun>st  utility  to  persons  interested  in  the  iron 
trades,  by  James  Foden,  author  of  "  Mechanicpl 
Tables," "etc.  leap.  .Svo,  cloth    $2  (t> 


TENTH   YEAR   OF  PUBLICATION. 
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SOUTH  BROOKLYN  STEAM  ENGINE  WORKS, 

Successors  to  William  A.  Li<^lilliiill. 
VAN  BRUNT  &  SUMMIT  STS.,  BROOKLYN,  N.  Y. 

New  York  01li<<',  ««>  Wsill  SIrool. 

Iron  and  Brass  Foundry  and  Machine  Works, 

BUILUKRS  OF 

LIGHTHALL  SURFACE  CONDENSERS. 

».  B.  COBB'S  PA'I'KNT  II»II»ROV  KMENTS. 
I-EEID   XV-A-TEI^   IX E^T-EXl JS ,   oto.,  etc., 

Pat.  Combined  Surface  Condenser  and  Feed  Water  Heater. 

Cast  Iron  and  Brass  Tube  Heads,  rat(  iit  IJrass  Screw  Glands,  Patent  Paper. 
Washer,  Vulcanized  Fibre  and  Wood  Packing's. 

LIGHT  WEIGHT  BRASS  CONDENSERS  A  SPECIALTY. 

COMUCNJSKK  RKPAIKS  1*K«»UI*TI,V  ATTENDED  TO. 


leeler  CoDJeuser  i  Mmm  IforU 


93  LIBERTY  STREET, 

NEW  YORK. 

PROPRIETORS  ANIJ  MANUFACTURERS  OF 

WHEELER'S 

ImprovedPatentSnrfaceCondensers 

SEND   FOIS  C'lKOULAR. 

ALSO  THE  ~ 

WHEELER  "ADMIRALTY"  CONDENSER 
WITH  PATKNT  SCREW  GLANDS, 


AND  THE  V.HEELER-LIGHTK&LL  CONDENSER,  with  Patent  Waterproof  Paper  Packings. 

Liiilit  Weiijlit  Snrlacc  and  Jet  Condensers  for  Steam  Yaclils,  etc.,  a  Specialty! 


Tensile  strength  upwards  of  79.000  lbs.  per  sq.  In.  Torsional  S  rength  equal  to  the  best 
Machinery  Steel.    Anfi  Fnct'onal  and  Non-Corrosive. 
CAN  BE  FORCED  HOT. 

Rods  for  pumps  and  bolts.    Yacht  shafting.   Rolled  sheets  and  plates  for  pump  Ilninirs  and  condeii 
ser  tube  sheets,  etc.   Ing'ot  metal  for  car  and  enginq  bearings.   Spring  wire. 

ANSONIA   BRASS  &  COPPER  CO.. 


CHICACO. 


J!<ole  HI  nn n fact  11  vers. 

Send  for  Circular. 


NEW  YORK. 


DORETHY    &    WADS  WORTH, 

357  West  St.,  New  York. 
BOILER  TUBE  STOPPERS. 


I S     Patented  Apr.  10,  1877.  No.  189,439.  - 

^^Ship  and  Smith  Work> 


Naval 
Constructors 
Architects. 
Builders. 
IVIechauics. 
Assayers. 
Chemists. 
Scientists. 
Students. 


Size  irxjxli 
in.  Complete 
pocket  book. 

All  practi- 
cal problems 
solved  at 
sight. 

Mailed  on  re- 
ceipt of  75  cts. 


E.  C.  SMITH,  No.  1  Broadway,  N.Y. 


WARMING  ANI)  \  ENTlLA'l'lNO.— A  piaotioa 
treatise  on  warming  buii(l!ML;s  by  Hot  Water 
Steam  and  Hut  Air,  on  ventilation,  and  tlie 
various  methods  of  distributing  artificial  heat, 
and  their  effects  on  animal  and  vegetable 
Physiology.  To  which  arc  added  an  inquiry  in- 
to the  laws  of  radiant  and  conducted  Heat,  the 
chemical  constitution  of  Coal,  and  the  combus- 
tion of  smoke.  By  Charles  Hood.  8vo,  cloth, 
 $5.00. 


STEAM  HEATING 


Barnard's   Condensing  System 

will  accouiplisli  the  following  desirable 
effects  : 

Saves  Coal,  Perfects  the  Circulation, 
Prevents  all  Noise,  Prevents  Freezing, 
Uses  Exhaust  Steam,  if  any,  without  back 
pressure  ;  will  work  at  any  pressure  of 
steam,  high  or  low;  has  no  machinei-y 
needing  care.  Is  adapted  to  Private 
Houses,  Flats,  Office  Buildings,  Hotels, 
Factories,  etc. 

CEO.  A.  BARNARD, 

15  Cortlandt  St.,    New  York. 


"  Useful  Hints  on  Steam," 

By  E.  E.  ROBERTS. 

Second  Edition.   A  Book  of  %  pages.  Illustrated. 
Full  of  information.   Mailed  upon  receipt  of 

20  CENTS. 

NO  POSTAGE  STAMPS  RECEIVED. 
Address,  W.  BL.ITZ, 
Tolc.  h..   t  N.V. 


WLCT 


STEAM 
TRAP 


Ti- CURTIS 

MANUFACTURED  BY 

THE  CURTIS  REGULATOR  CO., 
Beverly  St.,  Boston,  Mass. 

Has  balanced  Valve,  therefore  works  equally  well  under 
HIGH  or  LOW  pressure  ;  discharges  full  area  of  pipe  ; 
has  hard  composition  float,  vented  to  the  atmosphere, 
and  is  warranted  not  to  collapse  or  fill. 

GENERAL  AGENCIES  : 

New  York,  109  Liberty  St. 

Pliiladelpliia,  2,03,5  North  Front  St. 

ITIinneapoIiM,  210  South  Third  St. 
Chicago,  218  Lake  St. 


JENKINS   BROS/  VALVES. 

|£  very  valve  tested  and  warranted,  all  parts  inter  changeable. 
I^othing  but  best  Steam  Metal  used  in  the  manufacture. 
1^  eypd  StufBng  Box  and  Disc  Removing  Lock  Nut 
I  s  used  only  in  the  Jenkins  Bros.'  Valves. 
1^  one  are  genuine  unless  stamped  with  "Trade  Mark." 
^hould  you  order  INSIST  on  having  Jenkins  Bros.'  Valves. 


71  John  St  . 

IV EW  YOr.K. 
21  N.  Fifth  St.. 
PHILADLLfHIA. 
54  Dearborn  Si,, 

CHICAGO, 
105  Milk  St., 

BOSTON 


*V ALLEY  PUMP^CO.,  Easthampton,  Mass 


DUPLEX  STEAM  PUMP. 

FOR  ALL  DUTIES, 

Simple,  Durable  and  Efficient. 

Send  lor  I  S'jO  <  a l« lo;> ii <■. 

HALL  STEAM  PUMP  CO.,  91  Liberty  St., 

CHICAGO,  PITTSBURGH  AND  ST.  LOUIS. 


\M  PROVED 
1  PUMPING 


/  93  Liberty  St.  A  113  Federal  St,, 
MEW  YORK.  I  BOSTON, 

For  Every 

Class 
of  Work. 


Send  for  New 
Illustrated 


QE 


Tlie  new  Handy  Binder  makes  a  per- 
fect hook  of  one  or  twenty-six  issues  of  The 
Engineer  Papers  hound  without  mutila- 
tion. Pages  open  flat.  In  flexible  board 
sides.  50c. 

EGBERT  P.  WATSON  Sc  SON, 

150  Nassau  Street,  N.  T. 


SPONS'  MECHANICS'  OWN  BOOK,  Containmg 
702  pages,  8vo,  cloth,  with  1420  illustrations.  A 
manual  for  handicraftsmen  and  amateurs.  Price 
$2.50  postpaid. 

STEAM  HKATING  FOR  BUILDINGS;  or.  Hints 
to  Steam  Fitters.  Being  a  description  of  Steam 
Heating  Apparatus  for  Warming  and  Ventilat- 
ing Private  Houses  and  I^rge  Buildings,  with 
Remarks  on  .Steam,  Water,  and  Air  in  their  Re- 
lations to  Heating.  To  which  are  added  useful 
miscellaneoue  tables.  Third  edition.  With 
many  illustrative  plates.  By  W.  J.  Baldwin. 
12mo,  cloth  $2  .50 

SPON'S  TABLES  AND  MEMORANDA  FOR  EN" 
GINEEKS.  Selected  and  arranged  by  J.T.Hurst, 
C.  E.,  Jlem.  of  the  .Society  of  Engineers.  64mo, 
roan,  gilt  edges,  third  edition,  revised  and  im- 
proved.  Vest-pocket  size  $0.40. 

SHIPBUILDING.— The  Power  and  Speed  of  Steam 
Vessels  calculated  by  Rules  adapted  for  Vessels 
of  all  types.  By  William  Burv,  M.  I.  M.  E.,  Con- 
sulting Marine  Engineer,  rmth  diagrams.,  small 
4to,  sewn  81.4C 


R 


ELIANCE  HYDRAULIC  JACKS, 
SOLID  DRAWN  WELDLESS  STEEL  TUBES, 
ORIGINAL  DEAD-STROKE  POWER  HAMMERS, 

LIE*  S.  dfe  OO. 

No.  14  North  Fifth  Street, 


PHILADELPHIA,  PA. 


Stevens  Patent  Spring  Dividers  I  Reliable  We  Calipers. 


IdenL  i\o.  «7 

With  Thumb  Attachment. 
Price,  by  mail,  postpaid. 

3  inch  $1.1' 

4  "    l.Ji 

5  "   I  'll 

G  "    l.T.i 

Ideal  Snrf.ifc  (::nices,  Depth  Gauses,  Ideal  and  Leader  Spring  Dividers  and  Calipers, 


TOOLS. 


.\o.  51 

With  right  and  left  hand  screw 
These  Calipers  have  two  ten- 
sion screws  added,  thereby  re- 
moving' :in  hiick  Jtish.,  makmg 
them  perfectly  reliable, 
6  meh,  price  per  pair   $1J23 


J. 


.1  Hill 
S  I'EN  K.NS 


.Maclunists'  Tools.        SW  llfm:! niUd  catnlotnt,  fr,r  t<,  all. 
VHMS  die  TOOL  CO.,  P.  O.  lius  ^.j.,  t  hiconee  Falls.  Mass. 


THE  O'COfflELL,  LOERICATOR. 

"THE  CREASER." 

ECONOMY  ot  lubricant, 

SI3IPLICITY  of  construction, 

DURABILITY,  and,  above  all, 
RELIABILITY  in  action,  and 
its  characteristic  points. 

NOTHING  AUTOMATIC  ABOUT  IT. 

The  hand  on  cup  prac- 
ticallv  "feels"  the  pin. 

Castor  or  lard  oil,  arre.ise  or  lallow 
plain,  or  a  mixture  of  any  or  all  can 
be  nscd  while  under  fnll  steam. 

O'CONNELL  &  CAHILL, 

PATENTEES, 

Manistee,  Mich. 


TENTH    YEAR   OF  PUBLIC  A:T  ION- 


THE  ENGIXKF.li. 


ill 


WM.   BERKEFELD'S   FOSSIL   MEAL  COMPOSITION. 

Kach  Hag  marked  with  trade  mark,  thU8| 
Hkwark  ok  Imitationk.  Ordirr  dircsct 
from  the  wiU*.  propriotor.s  in  tlie 
United  Stales, 

THE  FOSSIL  MEAL  COMPANY. 
August  Oiese,       -       Proprietor,  W. 
2  Cedar  St.,    New  York. 
Or  from  our  authorized  agents. 


DIXON  S  BELT  DRESSING 

AND  LEATHER  PRESERVATIVE. 

Absoliitoly  prcvtMils  ii  licit  Irom  Mi|»|iiii!;  .\\\\\  lll<)^(»ll!^ lily  itrcscrvos  llic 
leather.  It  is  not  ii  new  iiiid  iiiitiicU  ailiclc,  Iml  liiis  llio  str(»iis<sl  rccoiii- 
luciidatiuiis.  II  will  |)iiy  yoii  to  st^iul  lor  circiiliir,  lor  it  will  savo  you  iiioney. 

JOS-  DIXON,  CRUCIBLE  CO.,  Jersey  City,  N.  J. 

LE  COUNT'S  NEW  EXPANDING  MANDREL. 

(Patented  December      1H77.)  ^ 

If  You  will  Try  this  Tool  You  will  not 
Reg:ret  the  Expense. 


PS  i 

o  ~ 

H  _ 

<s  a 

w  - 

<  i 

H  5 


Bobertsoa'a  Oil  Iztractor 

EXTBAC'IH  Oil,,  OREAHK,  OKIT, 
ETC,  KHOM  KXHAIKT  KTEAM. 


it 


■h  £ 


WIVI.  B.  BROOK  &  CO., 

manufactupf.r;>  /.(.;. nts  for 
I 


(I 


LEATHFR  BELTING, 

Sole  A;r(>ii1>;  for  IMki-ii  \  (iiiiii  (  ore  iiiiil  llciiip  l'ii(  kiri(?>«, 
Sole  Manufacturers  of  ACME  PISTON  PACKING. 

No.  47  Murray  Street,   -    New  York  City. 


Taking:  anything  from 


AMATEUR'S  SIZE. 

>^  to  1  inch  inclusive,  price  


.$5  00 


Telephone  Murray  153. 


COMPANY. 

WRITE  FOR  CATALOGUE 


MACHINIST'S  SIZE. 

No.  1   ^  to  1    in.,  price  ,  JIO  00 

No.  3   1    tol!^  in.,  price   14  00 

No.  3  l^to3    in.,  price   18  00 

No.  4  (with  screws)  3    to  3    in.,  price   32  00 

No.  5    "         "  3    to  4    in.,  price   44  00 


0.  W.  LE  COUNT,  South  Nor  walk,  Conn. 


INDICATOR  PRACTICE  AND  3TEAM  ENOINE  :  SLIDE  VA  rA'E.—Tlie  Slide  Valve  pra<  tically  con- 
ECONOMY,  with  plain  directions  for  attaching  i     sidered.  by  N.  P.  Biirgli,  Engineer,  contaniiiifj 


the  indicator,  taknig  diagrams,  computing  horse  i 
power,  drawing  the  theoretical  curve,  calculat- 
mgf  steam  consumption,  determining  economy,  t 
locating  derangements,  etc.,  also  tables  required 
in    making   the   computations,    by  Frank  F.  I 
Hemenway.   Price  $2.00  I 


illustrations,  and  131  pages  of  letterpress.  Crown 
3vo,  cloth  $2.0( 

.MICCHANICAL  DRAWING.— Prepared  for  the  use 
of  the  Students  of  the  Massacliuselts  Institute 
of  Technology,  by  Prof.  Linus  Faunce   %\:A) 


ia@(§®@g)>©ig)@i^i^aic.q,^- 


;i8foi\TLflNDT  STREET. 


FOR  1890, 


Just 
Issued, 


THE  RAILROAD,  TELEGRAPH  &  STEAMSHIP  BUILDERS'  DIRECTORY. 


A  United  States  Business  Directory  containing  the  names  of  manufacturers  and  dealers, 
covering   all   articles,  devices    and  materials  used  in  the  construction  and   operation  of 

Railroad,  Telegraph,  Steamship,  Heat  and  Power,  Electric  Light 
Co.s  etc.,  including  dealers  in  Lumber,  Iron  and  Steel.  Locomotive  and 
Car  Builders,  Railroad,  Bridge  and  other  Contractors;  Electric  Light, 
Telegraph  and  Telephone  Co.'s;  Ship  Builders  and  Materials. 

Including  a  list  of  every  Railroad  in  the  United  States,  Canada  and  Mexico  giving 
length  in  miles.  Rolling  Stock  and  Officials  in  charge  of  ordering  and  Purchasing 
Supplies;  together  with  valuable  tables  useful  in  Railroad  Construction. 


Price,  '  $2.50. 


Power  Tests  Made 

To  determine  the  horse-power  used  from  any  line  of  shafting,  or  through  belts  of 
given  dimensions.    Also  engines  and  boilers  tested  for  ])o\ver  and  evaporation. 
Expenses  of  running  any  given  plant  accurately  estimated,  and  faults  located. 

Eng^ines  and  Boilers  and  all  Stoani  Machfnery,  for  all  purposes,  contracted. 

for  and  erected. 

S.  H.  VAN  CLIEF,      ''"^  yo,<... 


FOCflRTY'S  PATENT 

/v^BALANCED  STEAM  TRAP. 

The  important  feature  of  this  trap  is  that  it  has  bal- 
anced valves,  so  that  they  will  operate  with  any  pressure, 
no  matter  how  heavy  or  light.  These  valves  give  a  full, 
clear  opening,  and  can  be  made  of  any  size  desired,  pas- 
sing a  large  or  small  amount  of  water.  Another  feature 
of  this  trap  is  that  it  is  not  intermittent  in  its  action;  the 
flow  of  condensed  steam  (water)  is  constant,  no  matter 
what  the  quantity  may  be.  Rut  little  power  is  required 
to  open  and  close  the  valves,  as  they  are  balanced.  The 
trap  is  practically  self-.adjnsting  and  automatic.  The 
^  valves  and  valve-seats  are  of  brass,  as  also  t  he  float,  which 
is  a  solid  drawn  brass  tube  very  carefully  made  and  tested. 
These  traps  are  largely  used  for  draining  coils  and  heating 
surface  in  sugar  evaporators,  for  kettles  in  breweries,  con- 
densed milk  factories,  for  steam  heating  apparatus  of  all 
kinds — in  fact,  all  places  where  it  is  necessarj'  to  carry  off 
condensed  water. 

For  further  particulars,  price  list,  etc.,  address 

JAMES  H.  FO&ARTY,  97  Liberty  St.,  N.Y. 


THE r\/yNUFMJUf\E5  AND  PRODUCTS 
Of  THE  UNITED  5TATE5. 

comprises  Every  Article  made  in  tliis 
Counlry- Indexed  and  Classified -and 
under  each  article  the  names  and  ad()re5ses 

THE  BEST  MANUFACTURERS. 

(omplete  m  One  Royal  Octavo  Vol. oj  over  I500pp 
price  in  (lolh  '6  in  jMon3(co*8-ln  flexible  Liallier*IO. 

INDISPENSABLE 

to  Buyers  of  Articles  in  all  lines  and 
Invaluable  asa5tati5ticalivork. 

Orders  receivedat  office  of  this  Paper  ■ 


VVORKSH<H'  KKCEIPTS,  f..r  the  use"  of  Manu- 
facturers, Meclianii-s  and  Seientidc  Amateurs. 
Fir.st,  second,  third  and  fourth  series,  each  con- 
taining about  4.'jO  pages,  with  illuftrations, 
crown  octavo,  cloth.    Price,  $2.00  each. 


KNOI.NKKItS'    .SKKICll-UnoK  ' 
.MoveMienlB,  [(evii  es,  Applianc- 
and  Delaiin,  employed  in  the  i 
htruction  of    Machinery  for    <    ■  :  .■    i- ,  ■ 
Clasbilied  and  arranged  for  refi-n-tice  for  the 
use  of  EngineerH,   Mechanical  Dran:.'ht',rnen. 
Manasrerw,  Mechanics.  Inventori!,  Fat'-' 
and  all  engaged  in  the  Mechanical  A 
nearly  two  thousand  illuhtratt<'>nH,  I 
Notes  and   Mein>jranda.     iiy  Thou 
Harber.  Engineer.     ContentH. — Aci 
Adjusting  devices.    Anchoring.  Ai 
bearings.  Apparatusfordrawingcurii  -.  .\  . 
niatic  cut-otT.     Kalancc   wcigbts.     ba'l  and 
socket  joints.   IJeam-engine  diagrams,  bear- 
ings.    Bed  plates,  foundations.   Ijelt  gearing. 
Itelt  Pulleys.  Blowing  and  exhausting.  iJ<jiler». 
Types  of.    IVilts,  etc.    lloring,  drilling,  etc. 
Hi-akes  and  retarding  appliances.    CamK,  Tafr- 
pels  and  wijjers.  Carriages,  cars,  etc.  Cent<.T>-. 
(,'entrifugal  force, applications  of.  Chains,  links, 
and  couplings.    Chopping,  slicing  and  mincing. 
Chucks,  grips  and  holders.   Circular  and  reel 
procaling   motion.     Clutches.  Conii>en8atinL' 
and    balance  weights.    (>)ncentralea  power. 
Concentrating  and  separating.   Condensing  and 
cooling.    Connecting  r<xls  and  links.  Contract- 
ing and  expanding.   Conveying  mcss.'tges,  etc 
Conveying  motion  to  movable  ports.  Coiivevors. 
Cotters,  etc.   Couplings.   Couplings  for  sliaft- 
ing.     Covers,  do<jr»,  etc.     Cranes,  types  of 
Cranks  and  eccentrics.   Crushing,  rolling  and 
disintegrating.   Curves,  apparatu>  fi.rtlrawing. 
Cushioning.   Cutting  tools.   DilTerential  gear. 
Disintegrating.  Doors,  covers  maaholes.  Draw- 
ing and  rolling  metals,  etc.    Drawing  curves, 
etc..    Apparatus  for.  Drilling,     boring,  etc. 
Eccentrics.    Elastic  wheels.    Elliptical  motion. 
Engines  and  boilers  combined,  types  of.  Engines, 
types  of.   Exhausting  and  blowing.  Expand- 
ing   and    contracting    devices.  Fastening 
wheels  


SUBSCRIPTION  BLANK. 

.ttessrs.  EGBERT  P.  WATSON  &  SON,  150  Nassau  St.,  N.  Y. 

Enclosed  plewse  find  |2.00.  Please  send  to  my  address  The  Engineer  for  one  year 
from  

Sign  Name  and  Address  very  plainly  and  always  give  your  house  number  where 
possible.  


ENGINEER'S  LOG  BOOK 

m"  TO  GO  IN  BREAST  POCKET.-^a 

Beiii?  a  rrcorti  oT  daily  riiiiK  lor  one 
year,  riiletl  for  all  teniperatiirc*,  |>ref»s»- 
urcs,  re volulioiiN,  piMlon  Kpoeii,  ler- 
iniiialN,  Iiot  ivell  IciiiperatiireK,  I'licl 
biirneil,  a»lie!<  and  waKteM,  oil  used, 
defects,  repairs,  and  remark k. 

Price,  One  Dollar  by  3Iail. 

EC-BERT  P.  WATSON  &  SON.  N.  Y. 


THE  MILLWRKJHT  AND  ENGINEER'S .  CX)M- 
PANION,  comprising  decimal  arithmetic,  tables 
of  square  and  cube  root-s  practical  geometry, 
mensuration,  strength  of  material.s,  mechanic 
powers,  water-wheels,  pumps  and  pumping-«n- 
gines,  steam-engines,  tables  of  si>ecihc  gravity, 
etc.,  by  William  Templeton.  Seventeenth  edi- 
tion, corrected  by  Samuel  Maynard.  Plates, 
12mo.  cloth  $4.50 

FIVE  HUNDRED  AND  SEVEN  MECHANICAL 
MOVEMENTS.  Embracing  all  those  which  are 
most  im[X)rtant  in  dynamics,  hydraulics,  hydro- 
statics, pneumatic.--,  -tt-.m  -•■i  -  .i  .  -  mill  aiid 
other  gearing,  pres.-.  -  -ella- 
neous  machinery;  .i  ..ove- 
men ts never  before  i  .  ;.  .  lal  ol 
which  have  onlv  recently  ci>uic  initj  u.-h;.  By 
Henry  T.  Brown"  $l.a 


MODKRN  PRACTICE  of  American  Machinists  and 
Engineers.  By  Egbert  P.  Watson.  This  is  a 
work  which  gives  full  illustration  of  all  the  drills 
and  cutting  tools  generally  usetl  in  machine 
shops,  together  witli  sliop  practice  in  various 
cities,  shop  economies,  etc.,  etc.,  together  with 
brief  treatises  and  hints  for  the  management  ol 
steam  boilers.  Its  title  is  somewhat  misleading; 
it  was  modern  when  written  in  If^ie,  but  it  still 
has  a  wide  sale,  and  is  regarded  as  a  standard 
Work    $2.50 

SHIPHUH.DING.— Jlodern  Shipbuilding,  and  th« 
Jlen  engaged  in  it  ;  a  review  of  recent  lYogress 
in  Steamship  Design  and  Construction,  togethei 
with  descriptions  of  notable  shipyards  and  sta- 
tistics of  work  done  in  the  principal  buildinp 
districts.  By  fiavid  Pollock,  Naval  Architect, 
with  Portraits  and  Biographical  Notes  of  Emi- 
nent Shipowners,  sUipbuilders,  Engineers,  anc 
Naval  Architects,  also  views  of  notable  Ships  I 
Demy  Svo,  handsoinoly  bound  in  cloth  $3.C0  | 

MACCORDS    KINEMATICS;  OR  PRACTICAL' 
MECH.-^NISM.— A  Treatise  on  the  Transmission  i 
and  Mcdilication  of  Motion  and  the  Construc- 
tion of  Mechanical  Mcvetneiits.    For  the  use  of  > 
Draughtsmen,  Machinists,  and  Students  of  Me- 
chanical Engineering,  in  which  the  laws  govern- 
ing the  motions  and  various  parts  of  Mechanics, 
as  elfected  by  their  forms  and  modes  of  con- 
nection, are  deduced  by  simple  geometrical 
reasoning,  and  their  application  is  illustratetl 
by  accurately  constructed  diagrams  of  the 
dilTerent      mechanical      combinations  dis- 
cussed $5.00 


Mechanics.— The  Es.seutial  Elements  ot  Practi- 
cal Me»-haiiics,  ha.-od  on  the  principle  of  work, 
designed  for  K'  •  ~'    :     '-    '  ■  '"liver 

Byrne,  former  .  Col- 

lege for  Civil  1. 1  ^  fro<- 

eii  by   numei-c/ii-    ^      :   ■  •  ,   ,  ?V"<, 

cloth  $::.00 

Contents.— Chap  1.  How  work  is  mejusured  by  a 
unit,  both  with  and  within  '  .i  unit 

of  time.  Chap.  2.  The  woi  .  the 

inlluence  of  friction,  and  :  the 

most  beautiful  laws  of  m.  i  .e 
principles  exixiunded   in  the 
chapters  are  applied  to  the  n. 
Chap.  4.   The  transmission  ot    ^  ..  .-.li.j  .o 

machines.   Chap.  5.   Useful  propositions. 

STEAM  ENGINE.— The  Cadet  Engineer,  or  Steam 
for  the  Student,  by  John  H.  i.ung.  Chief  Engi- 
neer, U.  S.  Navy,  and  R.  H.  Butt,  .\si>i»lant  En- 
gineer, U.  S.  N;l^  ^. '•!  '-.  .. 
Contents. — Th'- 
of  various  kiii' ; 
tage-.  .1-  •!  d  • 

Boi; 

Pa>: 
of  ( 
of  ^ 
Va 
Mar 

ing  11.-  1 
Heaters. 

in  Steam      .    _  _    .  - 

and  Boi'er-  at  Sea,  U\  eruaiinUi,-  tue  ±.iii,-ii.eaaijd 
Boilers  in  Port,  etc. 


THIS   PAPER   CIRCULATES   ALL   OVER   THE   UNITED  STATES. 


(Compound  and  Triple 
"    Expansion  Engines, 

For  Steaiu  Yachts  and  Ijaunclies. 

Estimates  furnished  on  application. 

RILEY  &  COWLEY, 

MACHINISTS  AND  ENGINEERS, 

Richard  &.  Bowne  Sts-, 

Brooklyn,  N.  Y. 
Tolcplione— 347. 


14  YEARS. 


IDSO 


I873-I88Z 


JARVIS  B.  EDSON 

iNo.  145 

1 1  {roadway 


Recording 

STEAM 
GAUGE. 


NDEXPEI^IMENT 


86  LibertySt 
N.Y. 

"RECORDS 

THEPRESSUREj 

OAY\NICHT 
ONOURMAINS 
AND  ONOUR 
BOILERS" 


STEAM  USING.— Steam  Using-,  or  Steam  Engine 
Practice,  by  Chas.  A.  Smith,  C.  E.,  8vo,  cloth. 

  S3  00 

Contents. — On  the  Nature  of  Heat  and  the  Prop- 
erties of  Steam  ;  Valve  Gear  ;  The  Quantity  of 
Steam  which  might  be  used  and  which  is  used  ; 
The  Indicator  and  Indicator  Diagram  ;  The  ex- 
periments of  Hirn  and  Hallauer  ;  Steam  Heat- 
ing. 

A  MANUAL  OF  STEAM  BOILERS.— Their  design, 
construction  and  operation;  for  technical 
schools  and  engineers.  Illustrated.  693  pp. 
By  R.  H.  Thurston,  M.  A.  Doc.  Eng.,  etc.,  etc. 
New  York  $6.00 


PUMP  MAKING.— A  Practical  Hand  Book  on 
Pump  Construction,  by  Philip  R.  Bjorling,  pZa^es 

crown  8vo,  cloth    $I.iV' 

Contents.— Principle  of  the  Action  of  a  Pump: 
Classification  of  i-uraps  ;  Description  of  various 
classes  of  '  umps  ;  Remarks  on  Designing; 
Pumps  ;  Materials  Pumps  should  be  made  of  for 
ditt'erent  kinds  of  Liquids  ;  Description  of  vari- 
ous classes  of  Pump-valves;  Materials  Pump- 
valves  should  be  made  of  for  different  kinds  of 
Liquids  ;  Various  Classes  of  Pump-bvickets  ; 
On  designing  Pump-buckets  ;  Various  classes  of 
Pnnip-pistons  ;  Cup-leathers  ;  Air-vessels;  Rules 
and  Formulas,  etc.,  etc. 


SOLE  MANUFACTURKRS  OP 

CORRUGATED  BOILER  FLUES 

Under  their  own  patents  and  those  of  SAMSON  FOX,  of  Leeds,  England. 

MADE  IX  SIZES  FKO>I28  ins.  TO  60  ins.  SIAITIETER, 
witli  Flaufjcjf  or  Plain  Ends. 

|^~Take  Ferry  from  10th  or  23d  Sts.,  N.  Y.,  to  Greenpoint.-®a 
Thos.  F.  Rowland,  Pres.,  Warren  E.  Hill,    I  vi^-o  Pi-oq 

Thos.  p.  Rowland,  Jr.,  I'reas.  Cbas.  H.  Corbett,  I  '^^ 
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ODLEY  CO., 

liccitiiirEii 


AMERICAN  POP  SAFETY-VALVE. 

The  only  Automatic,  Adjusting,  Safety  Valve  ever  produced. 

FOR  LOCOMOTIVES,  STATIONARY,  MARINE  AND 
PORTABLE  BOILERS. 

It  does  not  infringe  on  tlic  patents  of  any  valve  made. 

We  guara.ntec  all  parties  buying  or  vising  them  protection 
aga.inst  a.11  suits. 

Accepted  for  application  to  all  marhie  boilers  by  the  Board  of  Super- 
vising Inspectors  of  Steam  Vessels,  and  approved  by  the  Secretary  of 
the  Treasury  at  Washington,  D.  C,  January,  1885. 

Approved,  and  its  adoption  recommended  on  U.  S.  Naval  Steam- 
ships, April  1,  ISH"),  by  U.  S.  Naval  Board  of  Examiners. 

AMERICAN  STEAM  GAUGE  CO., 

36  Chardon  Street,  Boston,  Mass. 

Send  for  Price  List. 


AUTOMATIC  ENGINES, 

Return  Fine, 
Portable  &  Upright  Boilers 
1 ,  3  and  6  h.  p. 

Send  for  photo  and  price  list. 
F.  J.  CURTIS, 

Spencerport,  N.Y. 


SHIPBUILDING.— The  Power  and  Speed  of  Steam 
Vessels  calculated  by  Rules  adapted  for  Vessels 
of  all  types.  By  Wi"lliam  Bury,  M.I.M.E.,  Con- 
sulting Marine  Engineer,  ;ci7/i  diagrams^  small 
4to,  sewn  $1.40 


Key-Seating  Machines 
and  20  in.  Drills 

A  SPEC  I A  LTV. 
SEND   FOR  LIST  OF 

New  aiidSecoEi-Haud 

I<atbes,Plauers,  Drills, 

or  anything  in  Machinists 
Tools  or  Supplies. 

W.  p.  DAVIS, 

RocIk-sI  er,  7<.  Y. 

Works  at  North  Bloomfield. 


From  heavy  patterns  and  of  unexcelled 
workmanship. 

Steel  Boilers,  Feed  Water  Heaters, 
Shafting,  Pulleys  and  Gearing. 

THE  LANE  I  BQDI.EY  CO., 

267  to  275  Water  St., 
CINCINNATI,  O. 


NEWPORT  MS  ilP  BOMNC  &  DRY  BOCK  CO,, 

(ON  HAMPTON  ROADS.) 

Equipped  witli  a  8inip.son'.s  Ba<sin  Dry  Dock,  capable  of  docking  a  vessel  600 
feet  Ions,  drawing  25  foot  of  water,  at  anj-  stage  of  the  tide. 
Repairs  made  promptly  and  at  reasonable  rates. 

SHIP  AND    ENGINE  BUILDERS. 

For  estimates  and  further  particulars,  address 
C.  B.  ORCUTT,  Pres't,  No.  1  Broadway,  New  York. 


NATIONAL  FILTER. 

Guaranteea  to  remove  hardness  from  water  FOR  BOILFR  ISE. 

For  Domestic  and  Mechanical  purposes. 
I.iaT'ge    Si55<='s    foi"    IMills    and   ^Vatev  Woi'ks. 
NATIONAL  WATER  PURIFYING  CO  , 

Address  for  Pamphlet.  14.')  Uroadvvav  and  86  Liberty  St.,  N.  Y.  City. 


B.  K.  CBAMP  &  CO, 

SOLE  MANUFACTURERS  OF 

AMERICAN 

MANGANESE  BRONZE, 


i¥  111  mm 


Unite 
£ngla 
Russia 
.Spain 


TKADE  MARK 


MANGANESE  BRONZE  PEOPELLEE  WHEELS 
 A  Specially.  

TO  OWNEES  OF  STEAM  YACHTS. 

We  particularlj-  call  .vour  attention  to  advautag-es 
derived  from  theu>eof  these"\\  heels  for  Steam  Yachts, 
and  would  recommend  as  a  means  of  obtaiuing^  "maxi- 
mum speed  at  minimum  expen^e  "'  thai  you  adopt  a 
Manganese  Wheel. 

CORRKSPONDENCE  SOL.ICirED. 


THIS   PAPER   CIRCULATES. ALL    OVER  THE    UNITED  STATES. 


New  Sekies.  1883,  1888.    Vol.  XX.  No. 
Tenth  Year  of  Publication. 

steam  engineering.  applied 


$2.00  PEK  Annum.  -  Single  Copies,  a  C'ENTb. 
July  5,  1890. 

MECHANICS,  AND   THE  ALLIED  ARTS. 


THE  'FORBIN.' 

The  'Forb/n'  is  one  of  the  most  recent  de- 
velopments of  the  French  Navy  ;  she  he- 
long's  to  tlie  uniirmored  type  of  third-class 
barhette  cruisers,  and  is  one  of  sixteen  com- 
ing under  the  same  category,  though  differ- 
ing very  widely  in  size,  form,  and  ellici(!ncy. 
With  a  small  displacement  (under  2,000 
tons),  tliey  possess  relatively  very  great  en- 
gine power  and  high  speed  ;  the  coal  storage 
is  low,  only  200  tons,  but  the}'  have  a  large 
sail  area.  They  are  not  burdened  with 
armor  protection,  except  for  the  1.5  in.  steel 


cently  published  a  somewhat  severe  criticism 
on  the  ^Forbin  ;  we  cannot  do  better  than 
summai-i/,e  what  he  says  on  the  subject  to 
convey  an  idea  of  the  appr-eciation  of  Krencli 
ci-itics  upon  this  particular  example  of  mod- 
ern third-class  cruisers.  The  'Forbin'  having 
given  a  speed  of  21  knots  during  a  two  hour-s' 
trial,  and  having  proved  that  she  could  sus- 
tain this  speed  for  a  much  longei-  period,  or 
at  all  events  that  she  can  be  safely  classed 
as  a  19-knot  ship  for  fine  weather,  she  is  en- 
titled to  be  reckoned  as  the  fastest  ship  in 
the  French  Nav3\    She  is  propelled  b\-  two 


ness  of  ideas  which  have  been  justified  by 
the  high  speed  obtained.  Extremely  fine 
forward,  the  foi  tii  of  the  vt-.ssel  suggests 
that  it  is  better  adapted  for  speed  than  for 
mand'uvring;  the  distribution  of  weights  is 
such  as  to  give  the  ship  a  t<indency  to  pitch 
heavily,  and  this  tendency  is  increased  by 
the  very  large  diameter  of  the  two  screw's 
— a  diameter  adopted  to  compensate  for  the 
comparatively-  slow  speed  at  which  they  are 
driven — which  also  helps  to  keep  the  ship 
down  by  the  stern.  This  low  engine  velocity 
is  one  of  the  weak  points  of  the  ship,  which 


deck,  but  they  are  belted  with  a  caisson  of 
cellulose,  which  it  is  considered  will  be  of 
great  utility  without  adding  much  to  the 
weight.  The  armament  is  only  moderate, 
but  very  efficient,  consisting  of  5.51  in.  guns, 
machine  and  quick-firing  guns.  With  the 
rapid  progress  now  being  made  in  the  size 
and  construction  of  the  last  named  class  of 
weapon,  it  is  probable  that  the  number  of 
these  guns  will  be  increased,  and  heavier 
calibres  introduced,  so  that  it  is  likel}-  the 
main  armament  will  consist  of  15-centimetre 
quick-firing  guns.  It  is  evident  that  the 
'Forbin'  and  her  sister  ship  are  highly-  suc- 
cessful experiments,  which  will  be  repeated 
with  considerable  modification  at  an  early 
date. 

A  -writer  in  La  Marine  Francaise  has  re- 


horizontal  compound  engines  supplied  with 
steam  from  six  boilers,  and  develops  a  total 
force  of  6,000  horse-power,  which  are  used 
to  drive  two  screws  at  a  speed  of  140  revo- 
lutions per  minute.  Viewed  from  the  shore 
the  'Forbin'  has  the  appearance  of  a  torpedo 
cruiser,  but  larger  and  much  less  sightly  ; 
her  two  funnels  ai'e  of  diflFerent  sizes  and  are 
quite  vertical:  they  offer  a  great  contrast  to 
the  slight  and  badly  arranged  schooner 
rigging.  There  is  nothing-  in  the  form  of 
the  ship  that  suggests  that  it  possesses  high 
speed  ;  the  lines  are  generally  unattractive 
as  seen  from  the  water,  and  she  is  evidently 
not  adapted  for  bad  weather.  If,  however, 
the  'Forbin'  is  examined  in  a  dr\'  dock  these 
impressions  are  considerably  modified,  and 
the  lines  suggest  much  originality  and  bold- 


wouid  cet  lainly  be  better  adapted  for  heavy 
seas  if  the  .screws  could  be  driven  at  200 
revolutions  instead  of  140. — KnijinceriiKj. 


There  is  a  touch  of  the  grotesque  in  the 
tale  of  a  passenger  on  the  '  City  of  Rome' 
when  she  made  a  landing  at  Fastnet  Rock, 
a  place  where  there  are  no  facilities  for  such 
a  proceeding.  The  passenger  says  that 
when  the  ship  ran  into  the  rock,  the  light- 
keeper  ran  out  in  his  night  clothes,  and  be- 
rated the  steamship  people  for  disturbing 
Iiis  rest  at  unseemly  hours. 

On  receipt  of  two  cent  stamp,  the  MavSon 
Regulator  Co.,  of  Boston,  Mass.,  will  for- 
ward a  case  in  which  stamps  may  be  carried 
without  sticking. 
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THE  ENGINEEH. 


TAKE  NOTHING  FOR  GRANTED. 

I  HAD  occasion  a  few  days  since  to  ten:po- 
rarily  care  for  a  steam  plant.  The  reg;  lar 
engineer  wanted  to  take  a  little  vacatioi ,  so 
asked  the  writer  to  "chase  the  oil-can"  for 
him  while  he  was  gone.  "Everything- is  all 
right,"  remarked  the  regular  engineer,  "all 
3^ou  will  have  to  do  is  to  stop  and  stai  b  the 
engine,  and  see  that  the  fireman  keeps  up 
steam."  The  above  is  pretty  good  advice 
for  any  engineer  to  give.  How  did  he 
know  what  would  happen  during  his  absence? 
No  man  knows  what  is  going  to  happen, 
and  it  is  lucky  that  he  doesn't.  If  people 
had  the  knowledge  of  future  events,  most 
of  them  would  shake  in  their  boots  and  be 
utterly  worthless  for  all  time  to  come, 
especially  engineers  who  give  advice  like 
the  above. 

The  advice  in  question  was  not  accepted 
by  the  writer,  and  subsequent  events 
prove  that  he  did  well  in  rejecting  it. 
His  first  performance,  upon  taking 
charge  of  the  plant  and  after  getting 
well  started  up,  was  to  trace  out  every 
pipe  about  the  plant;  every  steam  con- 
nection and  every  water  connection  was 
hunted  out  and  a  sketch  made  of  the 
whole  business;  especially  was  the  feed 
water  supply  studied.  The  different 
methods  of  obtaining  water  were  ex- 
amined until  perfectly  understood.  The 
exhaust  injector,  the  inspirator,  the 
steam  pump,  and  their  various  sources 
of  supply,  were  all  worked  out. 

The  main  supply  was  received  fi-om  a 
well,  a  deep  well  pump  elevating  the 
water  into  a  tank,  from  which  it  flowed 
to  the  pump  or  injector.  City  water  was 
also  available,  but  would  not  flow  into 
boiler  against  pressure  carried.  One 
morning,  when  everything  was  running 
nicelj'',  the  exhaust  injector  suddenly  ran 
short  of  water.  Inspection  revealed  the 
deep  well  pump  out  of  order,  and  in  all 
probability  half  a  day  Avould  be  needed 
for  repairs.  The  citj^  water  supply  was 
turned  on,  and  after  running  half  an 
hour,  notice  was  given  that  the  supply 
would  be  shut  off  four  hours  to  put  In 
the  new  hydrant. 

Here  was  a  case  that  the  engineer  had 
not  thought  of  when  he  said  nothing 
would  need  to  be  done  excepting  starting 
and  stopping  and  looking  after  the  fire- 
man. In  looking  over  the  plant  I  had 
found  connections  whereby  hot  water 
could  be  taken  from  boiler  blow-off  and 
forced  through  a  hose  for  thawing  out 
pipes.  It  was  also  possible,  by  means  of 
valves,  to  connect  the  blow-off  with  the 
donkey  feed  pump.  The  blow-oft"  pipe 
ended  in  the  tail-race,  about  three  feet 
above  surface  of  water.  It  was  only  ten 
minutes'  work  to  clap  on  an  elbow 
and  screw  in  a  perpendicular  pipe, 
making  connections  between  blow-off 
pipe  and  water  in  the  canal. 

Upon  starting  up  the  donkey  pump,  C 
a  plentiful  supply  of  water  was  obtain- 
ed and  forced  into  the  deep  well  pump 
tank,  after  which  it  was  used  by  the  ex- 
haust injector.  Had  the  writer  not  looked 
over  the  plant  he  would  not  have  been 
able  to  make  this  connection.  The  work 
must  have  stopped  while  the  deep  well 
pump  was  repaired,  and  many  dollars  of 
valuable  time  lost.  It  is  a  good  lesson 
to  engineers.  They  should  never  take  any- 
thing for  granted;  alwaj's  find  out  for 
themselves  a  way  for  knowing  t\\ey  are 
right;  then  go  ahead. — James  F,  Hohart, 
in  American  Miller. 


Here  is  the  leaky  Incotnotive  throttle 
again.  A  dnll  engine  st;ii,iling  on  a  turn- 
table of  the  New  Jersey  Central  Road  at 
Newark,  lately,  suddenly-  st;irt<'d  olfand  ran 
into  the  rear  end  of  a  saloon,  at  the  corner 
of  Mulberry  and  Hamilton  Si  els.  It  tore 
down  fifteen  or  twenty  feet  of  fence,  and 
then  crashed  into  the  kitchen  of  the  saloon. 
The  company  will  pay  about  $200  damage. 
■  »  »  >  

COMPOUND  CONDENSING  LAUNCH  EN- 
GINE.  No.  1. 

By  the  Bureau  of  Steam  Engineering, 
U.  S.  N. 

The  drawings  herewith  show  a  type  of 
engine  which  has  done  good  service,  and  was 


PUBLICITY. 

This  matter  we  dislike  to  allude  to,  for  it 
sounds  very  much  like  an  appeal  to  adver- 
tisers, but  it  is  unreasonable  to  expect  buyers 
when  they  do  not  know  of  the  existence  of  a 
concern.  Many  rely  upon  circularsand  upon 
the  actual  work  of  travelers,  but  the  poor- 
est paper  in  the  world  can  give  more  publicity 
than  all  the  circulars  and  travelers  that 
a  concern  can  afford  to  put  out.  Travelers 
are  very  costly  attacliments.  No  one  can 
travel  for  less  than  $G  a  day,  exclusive  of 
salary,  and  even  then  they  reach  at  the 
best  but  half-a-dozen  people  daily.  When 
the  traveler  is  gone  his  work  is  forgotten 
the  circular,  if  read  at  all,  is  usuaUy 
thrown  away,  but  an  advertisement  can- 
not be  gotten  rid  of.  It  stares  one  in 
the  face  always,  and  whether  the  goods 
are  wanted  now,  or  on  some  other  daj', 
it  is  remembered  and  answered.  Often 
enough  the  man  who  reads  it  never  uses 
the  goods,  but  tells  some  other  man 
who  does.  Don't  expect  trade  to  come 
in  unless  traders  know  that  you  are  in 
the  market. 


Concerning  labor  agitations  Bis- 
marck recentlj^  said  this  :  "  Did  you 
ever  know  a  banker  with  a  million  who 
was  contented  ?  or  a  scientist,  politician, 
artist,  lawyer,  satisfied  with  his  gains 
and  position  ?  I  will  go  further,  and 
ask  you,  have  you  ever  known  a  con- 
tented man  ?  I  mean  among  the  rich, 
the  successful,  the  highlj^  born,  or  high- 
ly placed  ?  How  then  shall  the  work- 
ingman  be  contented,  whose  life  is  neces- 
sarily one  of  few  pleasures  and  many 
troubles,  of  frequent  privation  and  rare 
indulgence?  The  more  operatives  get  the 
more  they  want.  I  don't  say  that  it  is  not 
natural,  nor  that  they  differ  from  other 
men  in  this  respect;  but  the  fact  remains. 
Let  what  real  grievances  they  still  have 
right  themselves  by  natural  processes, 
as  they  Avill  gradually  and  in  due  time. 
Above  all,  let  them  continue  to  improve 
their  position  without  State  interference, 
which  can  only  do  them  more  harm  than 
good,  besides  inflicting  irretrievable  in- 
jury upon  numbers  of  other  people,  quite 
as  worthy  of  consideration  as  artisans.'' 


The  articles  by  Charles  E.  Emery,  Ph. 
D.,  on  the  form  and  designing  of  steam,  ma- 
chinery, embodj'^  the  latest  and  best  ideas  on 
the  subject.  Mr.  Emery  is  not  only  a  suc- 
cessful designer,  but  an  assiduous  stialent, 
and  fully  informed  of  what  has  been 
done. 


There  are  ovly  5,384  patents  extant  for 
metallic  packing.  Fact. 


designed  by  the  Bureau  of  Steam  Engineer- 
ing, U.  S.  N.,  for  navy  launches,  which  are 
about  40'  long  by  8'  beam.  These  particu- 
lar engines  which  we  illustrate  here  are 
4"  X  7",  and  suited  to  a  launch  35' X  7'.  All 
details  will  be  given 


Practical  Electkicity  waxes  wroth  be 
cause  a  maker  of  Midi  V)eer  in  Boston  un- 
dertakes to  give  an  expert  opinion  on  elec- 
tricity— but  our  contenipoiary  should  keep 
cool;  it  does  not  know  what  we  have  to 
stand  down  here.  A  city  |»;)pei',  which  pre- 
tends to  be  practical,  pubiiblies  this  in  its 
last  issue: 

"The  fires  were  at  full  blast,  the  gauge  of  the 
huge  boiler,  one  of  the  largest  of  its  kind  in  the  city, 
indicated  shoal  water,  and  the  engineer  was 
stretched  on  the  ground,  stupidly  drunk.  The  heat 
of  the  place  was  intolerable,  and  the  radiation  from 
the  walls  of  the  boiler  showed  that  it  might  burst  at 
any  minute." 

Eh  !  what  does  it  think  of  that,  now  ? 


A  horse-powder  is  16|  tons  raised  or 
lowered  one  foot  in  one  minute.  This 
is  the  standard  measurement  of  power 
now  adopted  in  all  countries  where  power 
is  bought  and  sold.  Suppose  we  have  a 
weight  of  33,000  lbs.  suspended  in  mid 
air.  Then  if  this  weight  falls  freely 
through  space  and  drives  a  drum, 
through  a  rope  or  belt,  it  will  give  out 
one  horse-power  for  eveiy  foot  it  faUs 
each  minute.  In  order  to  furnish  100 
horse- power,  then  it  would  have  to  fall 
100  feet  in  one  minute ;  for  one  hour's 
steady  woi^k  it  would  have  to  fall  G,(i00 
feet.    This  seems  rather  discouraging 


I  I      i^^^^-  —    "e>"'o 

I  to  those  who  are  trying  to  get  power 
'  •    by  falling  weights,  particularly'  as  we 


have  given  only  the  net  results,  deduct- 
ing nothing  for  friction  of  gearing,  which 
would  be  necessary  to  reduce  the  mo- 
tion. 


A  NEW  sj'stem  it  seems  has  obtained  under 
the  present  administration,  of  stocking  Gov- 
ernment machine  shops  with  machine  tools. 
A  board  of  experts  has  been  appointed  hy 
the  Secretai'y  of  the  Navy,  who  are,  as  we 
understand  the  matter,  to  i-eport  upon  the 
relative  values  of  the  tools  offered  under  the 
several  bids  put  in  by  machine  tool  makers 
of  the  countr3\  Heretofore  the  lowest  bid 
was  accepted,  but  now  it  appears  that  the 
best  bid  is  to  be  accepted  I'egardless  of 
figures.  This  is  certainly  a  great  advance, 
and  should  result  in  stocking  the  shops  with 
the  very  best  tools.  The  value  of  a  tool  has 
very-  little  to  do  with  its  actual  cost ;  the 
latter  may  be  nominally-  high,  as  prices  run, 
but  it  may  be  low  as  regards  the  intrinsic 
value  of  the  machine  itself. 


THE  ENGINEER 
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'THE  'PHILADELPHIA,'  U.  S.  N. 

The  United  States  cvuiHav ' Philadelphia,' 
lias  proved  herself,  ap{)arently,  the  fastest 
warship  of  her  class  alloat.  The  averag-e 
speed  maintained  for  four  hours  of  the  test, 
June  25,  was  19.512  knots.  To  this  will  be 
added  the  corrections  and  allowances  for 
currents,  which  those  on  board  of  her  during- 
the  trial  say  will  give  an  average  speed  of 
twenty  knots  for  the  four  hours.  This  will 
give  her  builders  a  premium  of  $200,000. 

While  the  members  of  the  ollicial  board 
are  bound  to  secresy,  they  admit  that  twenty 
knots  an  ho  ir  is  about  correct.  Although 
the  performance  of  the  'Philadelphia'  over 
the  measured  course  was  remai'kable,  the 
tests  she  was  put  through  afterward  at  the 
request  of  the  Naval  Board  were  no  less  re- 
markable. During  the  whole  run  she  av- 
eraged eighteen  knots  an  hour  under 
natural  di-aught. 

The  most  difhcult  test  the  'Philadel- 
phia' was  put  to  was  reversing  the  en- 
gines while  running  at  full  speed. 
While  under  a  full  head  of  steam  and 
running  at  a  high  velocity  the  engines 
were  suddenly  reversed  and  the  ship 
brought  to  a  full  stop.  The  engines  and 
machinery  stood  the  test  perfectly,  and 
not  a  bolt  was  started  nor  a  shaft 
strained.  This  is  the  most  severe  test 
possible  to  give  engines,  and  is  never  re- 
sorted to  unless  in  the  greatest  danger, 
as  it  nearly  always  results  in  damage 
to  the  machinery.  With  two  boilers  >^ 
with  banked  fires,  and  a  forced  draught  \ 
on  the  other  two,  the  'Philadelphia'  ^ 
made  eighteen  knots  an  hour.  With 
a  natural  draught  and  four  boilers  in 
service  she  maintained  with  ease  eight- 
een knots  an  hour.  During  the  cruise 
the  engineers  comprising  the  board 
took  frequent  data  for  future  reference. 
The  horse-power  developed  by  the  en- 
gines and  the  amount  of  coal  con- 
sumed were  especially  interesting, 
and  a  report  of  the  results  obtained 
will  be  furnished  to  the  Secretary  of 
the  Navy. 

Stationary  steam  power,  which  was 
but  little  used  in  New  England  fifty 
years  ago,  is  now  found  everywhere, 
needing  careful  and  systematic  over- 
sight,and  when  The  Locomotive  shows, 
as  it  does,  that  18  per  cent,  of  the  re- 
ported defects  of  boilers  in  the  year 
1883,  for  instance,   were  dangerous, 
while  the  percentage  of   such  cases 
in  the  year  1889  was  only  8,  we  must 
conclude  that  the  watch  and  ward  of 
the  Hartford  Steam  Boiler  Inspection 
and  Insurance  Company  over  its  risks 
is  doing  a  valuable  service.  The  tabular 
statements,  in  The  Locomotive,  of  re- 
ported   defects    for    the     years  above 
specified,  when  compared  in  details,  show 
that  in  nearly  all  of  the  items  there  was  a 
marked  decrease  in  the  percentages  of 
the  dangerous  cases,  but  the  only  item  we 
will  here  notice  is  that  of  defective  riveting, 
showing  18  per  cent,  in  1883,  and  only  3  per 
cent,  in  1889,  a  very  striking  exhibit  truly, 
as  to  one  of  the  main  points  in  boilers. 

As  soon  as  the  President  approves  the 
Naval  Appropriation  Bill  a  circular  to  ship- 
builders of  the  country  will  be  issued  from 
the  Navy  Department  regarding  three  new 
battle  ships.  The  minimum  speed  is  fixed 
at  fifteen  knots,  and  the  same  penalties  will 
be  exacted  and  premiums  offered  as  in  the 
case  of  the  '  Philadelphia  ' — $50,000  for  ev- 
ery quarter  knot.  The  length  will  be  about 
350  feet,  with  68  feet  beam.  The  displace- 
ment will  be  about  9,000  tons.  The  torpedo 
outfit  will  be  complete,  and  the  scheme  pi'o- 
vides  for  a  heavy  belt  of  armor  18  feet  m 
length,  17  inches  thick.  The  turrets  will  be 
of  18-inch  armor,  and  two  of  the  13-inch 
guns  will  be  mounted  in  each  turi'et.  A 
greater  radius  will  be  given  the  8-inch  guns 
by  placing  them  in  the  tier  above  the  6-inch 
guns. 


REVERSING  GEAR    FOR  SMALL  YACHT 
ENGINES. 

Messrs.  Riley  &  Cowley, builders  of  high- 
speed compound  and  ti'iple  expansion  en- 
gines, Richard  and  Bowne  Streets,  Brook- 
lyn, N.  Y.,  have  designed  a  reversing  gear, 
illustrated  in  figs.  1  and  2,  and  applied  it  to 
many  small  engines  for  steam  yachts  and 
launches.  We  are  indebted  to  the  Ameri- 
can Machinist  for  the  loan  of  the  engraving; 
in  their  columns  it  first  appeared.  The  de- 
vice works  very  satisfactoi  ily;  it  does  away 
with  half  the  number  of  eccentrics  and  rods, 
and  is  well  adapted  for  small  compound  oj- 
triple  expansion  yacht  engines,  or  engines 
used  for  other  purposes. 

In  small  compound  engines,  two  eccen- 
trics are  placed  close  together  and  keyed  to 
the  sleeve  A,  which  is  free  to  rotate  on  the 
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end  of  the  crank  shaft  B.  One  of  the  eccen- 
trics operates  the  valve  of  the  low-pressure 
cylinder  directly;  the  motion  of  the  other  ec- 
centric is  transmitted  by  means  of  a  rock 
shaft  to  the  valve  in  the  high-pressure  cylin- 
der. The  sleeve  A  has  a  spiral  slot  C  cut  in 
it,  which  engages  with  a  pin  D  firmly 
screwed  into  a  second  sleeve  (part  of  this 
sleeve  is  shown  in  section  in  fig.  2).  The 
pin  D  also  works  in  a  longitudinal  slot  cut 
in  the  shaft  B.  In  order  to  reduce  the  fric- 
tion, the  pin  D  is  provided  with  two  loose 
bushings,  as  shown  in  fig.  l,one  working  in 
the  slot  C,  and  the  other  working  in  the  slot 
cut  in  the  shaft.  A.  number  of  grooves  are  cut 
in  and  around  the  sleeve  E,  which  engage 
with  corresponding  projections  on  the  back 
of  the  rack  G.  This  arrangement  forces  the 
sleeve  Eto  rotate  with  the  crank-shaft,  and 
allows  the  rack  to  slide  it  along  the  sleeve -4. 
The  rack  engages  with  a  pinion  keyed  to  the 
vertical  rod;  at  the  other  end  of  this  rod  a 
hand-wheel  is  attached  so  as  to  be  in  a  con- 
venient position  for  the  engineer.  In  turning 
this  wheel  the  rack  is  moved  in  it«  bearing, 
and  causes  the  sleeve  E  to  slide  along  the 
sleeve  ^1.  The  pin  D  being  firmly  lixed  in 
the  sleeve  E,  and  engaging  with  the  spiral 
slot  C,  causes  the  sleeve  A  to  I'otate  on  tLe 


crank-shaft,  and  sets  the  eccentrics  into  a  new 
position,  thereby  reversing  the  motion  of 
the  engine. 

The  pin  i,driven  into  the  crank-shaft,  and 
working  in  the  slot  //,  .serves  as  a  stop,  and 
prevents  the  eccentrics  from  being  set  over 
too  far;  this  pin  also  prevents  a  longitudinal 
movement  of  the  sleeve  A  on  the  shaft. 

For  a  triple-expansion,  the  principle  of  the 
design  of  this  gear  is  not  changed,  the  only 
difference  being  that  three  instead  of  two 
eccentrics  ant  keyed  to  the  sleeve  A.  One  of 
these  eccentiics  operates  the  valve  in  the 
low-pressure  cylinder  directly,  as  before,  and 
the  motion  of  the  other  eccentrics  is  trans- 
mitted by  means  of  rock-shafts  to  the  valves 
in  their  respective  cylinders. 

In  some  of  the  larger  engines  it  is  some- 
times necessaiy,  for  the  convenience  of  the 
engineer,  not  to  key  the  hand- wheel  to 
the  vertical  rod,  but  to  key  it  to  a 
horizontal  shaft,  and  transmit  motion 
to  the  vertical  rod  by  means  of  a  pair 
of  bevel  gears. 



Seth  Boyden  was  the  acknowl- 
edged founder,  if  not  the  inventor,  of 
patent  leather  and  malleable  iron,  and 
as  a  machinist  showed  wonderful 
genius  and  talent.  He  was  a  man  of 
generous  heart  and  simple  life,  satisfied 
to  let  others  reap  the  harvest  of  his  in- 
ventions and  enterprises.  He  was  iden- 
tified with  the  earliest  railroad  enter- 
prises, and  contributed  no  small  part  to 
the  list  of  railway  inventions.  In  183  r 
he  built  two  locomotives  for  the  Mori' s 
&  Essex  railroad,  tha' Orange'  and  'Es 
sex,'  which  are  alleged  to  have  been  the 
first  engines  built  in  New  Jersey.  The 
'Orange'  surprised  the  railroad  world 
by  drawing  a  train  up  a  grade  of  UO 
feet  to  the  mile.  Both  engines  were 
successfully  run  many  yeai-s.  In  1841 
he  built  an  engine  for  a  company  in 
Cuba,  and  went  there  to  put  it  in  oper- 
ation. He  called  this  the  *  Cometa.' 
It  is  well  established  that  he  was  tlio 
first  to  place  a  driving  rod  outside  of 
the  wheel,  in  place  of  the  crank  axle  ii  - 
side.  Although  his  claim  to  this  ir- 
vention  has  been  questioned,  Cyn  s 
Currier,  his  business  as.sociate,  says : 
"Nowhere  can  I  find  evidence  to  de- 
stroy my  belief  that  Mr.  Boyden  was 
the  first  to  put  in  the  straight  axle." 
Boyden  considered  his  invention  of  the 
link  motion  and  cut-off  as  his  greatest 
addition  to  the  steam  engine,  but  when 
applying  for  a  patent  he  was  informed 
by  the  patent  office  that  he  must  fui  - 
nish  a  model ;  he  characteristically 
paid  no  further  attention  to  the  mat- 
ter. In  the  drawings  of  his  second 
locomotive,  the  '  Essex,'  which  are 
still  extant,  will  be  found  a  duplex  valve 
gear,  such  as  ai'e  now  used  in  duplex  steam 
pumps. 


Is  the  electric  light  a  manufacture?  This 
question  has  been  repeatedly  asked,  and,  so 
far  as  we  know,  it  has  never  been  answered 
satisfactorily.  Not  long  ago,  a  legislative 
act,  in  the  State  of  Pennsylvania,  removed 
the  ta.x  from  manufacturing  companies. 
Subsequently,  the  Philadelphia  Electric 
Lighting  Compan}',  and  the  Brush  Electric 
Light  Company, both  doing  business  in  Phila- 
delphia, found  that  they  were  not  exempted 
from  tax  under  the  aforesaid  act,  and 
refusing  to  pay  the  tax,  were  sued  by  the 
Commonwealth.  The  plea  made  was  ex- 
emption on  the  ground  that  they  were 
manufacturing  companies.  The  issue  has 
been  argued  before  Judge  Simonton,  at 
Harrisburg,  and,  in  its  decision,  the  court 
holds  that  "there  is  no  manufacture  when  a 
similar  substance  is  not  produced;  and  that, 
as  neither  electricity  nor  the  electric  light  is  a 
material  substance,  no  manufacture  exists  in 
the  cases  offered  for  its  consideration."  It 
is  stated  that  an  appeal  from  Judge  Simon- 
ton's  ruling  will  be  taken  to  the  Supreme 
Court  of  the  State.— Prat  ^'ta/  Electricity. 


THE  ENGINEEI^. 


LBttB?^  to  the  Edito?. 

Toavoid  misconception  tve  state  that  this  department  is  open  to 
all.  Ttie  experienced  and  inexperienced  mechanic  and 
engineer  meet  on  common  ground,  and  are  free  to  express 
their  viexos  in  tlieir  own  way.  No  communications  will  be 
tuppressed  except  their  tenor  and  tone  are  against  the  policy 
of  this  page.  Personal  reflections  should  be  carefully  avoided. 
Correspondents  need  not  hesitate  to  write  for  supposed  want 
of  abiUiy.  Such  corrections  as  are  needed  tvill  be  made  with 
pleasure.  It  is  specially  requested  tliat  all  figures  be  made 
very  plain  and  all  proper  names  clearly  written. 


THE  LOG  OF  THE  BUTTERCUP,  No.  3  STEAM 
LAUNCH,  WRITTEN  UP  BY  THE  LADY 
CHIEF-ENGINEER. 

Editors  Engineer: 

What  are  the  duties  of  an  engineer  when  he  first 
takes  charge  of  a  boiler  V  Is  it  not  to  inspect  it  very 
carefully?  If  I  am  right,  I  wish  there  was  a  law 
that  would  first  force  stationary  engineers  to  pass 
examination  and  to  take  out  licenses,  then  to  report 
to  competent  authority  the  condition  of  the  boiler 
they  are  engaged  to  attend.  It  would  prove  the 
saving  of  many  lives  and  much  property.  There 
should  be  another  law,  should  there  not,  requiring 
the  owners  of  stationary  boilers  to  submit  them  to 
inspection? 

An  acquaintance  of  mine  was  foreman  and  engi- 
neer in  a  machine  shop;  he  had  an  old  boiler  to  look 
after,  which  he  cleaned  every  month.  The  deposit 
was  white  and  hard,  resembling  porcelain  (what  was 
it?)  He  considered  the  boiler  unsafe  and  so  reported 
to  the  owner,  and  was  snubbed,  but  he  continued  to 
report.  One  day  having  occasion  to  blow  out  his 
water  glass  he  found  that  the  connection  had  rusted 
off;  part  fell  into  the  boiler,  and  the  rest,  well,  it  had 
vanished.  They  had  sport  for  a  while,  and  the  re- 
sult was  that  my  friend  moved  into  another  shop, 
severed  his  connection  voluntarily  with  the  owner 
who  would  not  get  a  new  boiler,  and  also  moved  his 
family  to  a  safe  distance.  This  reminds  me  of  an 
engineeer  who  was  fatally  injured  by  a  boiler  explo- 
sion. He  was  given  over  to  die,  and  his  friends  had 
called  to  bid  him  a  last  farewell.  Among  them  was' 
his  former  employer,  the  owner  of  the  exploded 
boiler,  who  remarked:  "  They  tell  me,  John,  that  the 
doctors  say  yovi  have  got  to  die;  well,  I'm  sorry  for 
you,  but  when  you  are  in  heaven  you  can  look  back 
and  see  with  satisfaction  that  I  have  got  a  new 
boiler  at  last."  ^ 

There  is  a  moral  to  all  this  which  I  need  not  dwell 
upon.  I  may  record  it  later.  Were  the  public 
aware  of  the  dangerous  proximity  of  many  of  thf  se 
unsafe  boilers,  it  seems  to  me  tliere  would  be  some 
action  taken  to  remedy  the  evil.  I  have  little  re- 
spect for  a  dangerous  boiler,  but  great  respect  for 
one  that  I  know  from  my  own  inspection  is  safe, 
Take  a  safe  boiler  that  steams  well,  does  not  le^k, 
and  is  kept  clean,  there  is  some  comfort  handling,  it. 
Your  frequent  comments  on  dirty  boilers  and  en- 
gines meet  my  ideas  exactly.  Our  boiler  aboard 
'Buttercup^  was  reliable  every  way,  responding'  to 
all  requirements  faithfully.  I  have  often  heard  en- 
gineers that  we  chanced  to  have  aboard  comment  on 
its  ready  steaming  qualities.  With  a  good  fire  we 
got  all  the  steam  we  could  use  on  a  perfectly  calm 
day;  when  "  the  fresli'ning  breeze  piped  loud  and 
free,"  we  would  regulate  steam  by  partly  closing  our 
damper.    There  is  great  satisfaction  in  all  this. 

We  once  had  aboard  on  a  trip  a  very  intelligent 
engineer  of  a  towboat.  He  looked  after  our  fire 
and  saved  one-half  bushel  of  coal.  We  formerly 
had  used  three  bushels  on  the  same  trip  under  the 
same  conditions;  this  day  only  two  and  a  half.  He 
was  a  scientific  fireman.  I  got  an  idea  there,  and 
made  a  note  of  it.  When  I  read  of  the  enormous 
amount  of  coal  burned  on  big  steamships  I  wonder 
if  the  owners  realize  the  importance  of  employing 
good  firemen?  Here's  a  place  where  good  pay  pays. 
This  little  knowledge  has  saved  me  a  ton  of  furnace 
coal  the  past  winter. 

After  all,  a  well  fitted  steam  launcli  is  a  good  place 
to  serve  time  in.  Much  information  on  engineering 
can  be  gleaned,  and  many  valuable  lessons  learned. 
The  unexpected  is  just  as  likely  to  happen  here  as 
on  a  larger  boat ;  it  may  not  be  so  disastrous,  but  it 
calls  for  close  attention  all  the  same.  For  a  young- 
engineer  seeking  information,  unusual  facilities  are 
also  offered  for  experiment  and  investigation.  What 
better  place  for  gaining  knowledge  of  the  indicator — 
knowledge  that  all  engineers  should  have,  though 
too  many  sneer  at  it. 

By  the  way,  Messrs.  Editors,  did  you  ever  consider 
the  twin  brotherhood  of  the  indicator  and  the 
sphygmograph,  the  physician's  indicator  of  the  hu- 
man heart  power  ?  The  consideration  is  an  interest- 
ing one.  You  doubtless  know  the  instrument  is 
fastened  to  the  wrist,  and  a  paper  recorder  on  a 
traveling  slide  receives  the  pencil  tracing  of  the 
pulse  waves,  even  as  the  indicator  records  the  action 
of  steam.  A  perusal  of  these  pulse-cards  would  in- 
terest an  engineering  student.  From  one  of  my 
husband's  medical  journals,  now  before  me,  I  notice 
a  card  indicating  the  "  Myocardiographic  and  apex 
beat-curves,  taken  with  subnormal  arterial  press- 
ure." I  see  whei-e  the  heart  "cut-off"  begins  and 
the  "  return  stroke,"  as  it  were,  commences,  the  lack 
of  compression,  the  angular  lack  of  cushioning,  the 
quick  admission,  and  the  further  tracings,  the  falling 
of  initial  pressure,  and  the  vibrating  lines  of  a  too 
weak  spring,  or  perhaps  a  failure  of  "expansion," 
indicating  a  weak  apex  beat,  or  say,  a  complete 
drenching  of  the  cylinder  with  condensation.  My 
technical  terms  may  not  be  official,  but  I  trust  you 
catch  my  meaning.   But  to  return: 

What  a  good  opportunity  there  is  for  the  study  of 


fuel  in  these  small  pleasure  boats,  of  boiler  and  en- 
gine efficiency,  of  valve  and  cut- off,  and  expansion, 
results  of  economy,  etc.,  etc.!  A  little  thought,  a 
little  study,  a  little  consultation  with  men  wlio  can 
instruct,  and  the  perusal  of  journals  and  books  on 
the  subject,  will  give  a  novice  a  good  start  in  the 
very  fascinating  profession  of  engineering. 

I  am  a  believer  in  hobbies.  They  serve  to  rest  the 
mind;  they  are  safety-valves  to  overworked  brains; 
they  switch  off  the  thought  to  another  track,  and 
serve  to  rest  and  to  entcn  tain,  and  to  instruct,  too. 
If  I  want  to  find  a  happy  man  1  seek  a  man  with  a 
hobby.  They  are  the  ones  who  are  nearest  to  Arca- 
dia, so  I  advise  all  workers  (and  we  are  all  workers 
in  one  or  another  way)  to  get  a  holjby.  My  hol)by, 
as  you  know,  is  engineering.  It  affords  me  comfort 
and  rest.  I  am  thinking  seriously  of  attending  the 
free  evening  drawing  school  the  coming  winter,  and 
taking  a  course  of  nieclianical  draughting,  and,  if 
you  will  believe  it,  I'd  like  experience  in  a  machine 
shop.  When  my  son  becomes  a  student  in  the  Insti- 
tute of  Teclinology,  I  shall  follow  along  pretty 
closely  with  him  in  his  studies.  We  all  live  and 
learn,  or  should,  and  so  my  hobby  serves,  nor  time 
nor  custom  withers  it.  Young  reader:  get  a  hobby; 
you  will  be  ha})pier,  and  wiser  proVjably. 

Eruditus  has  a  hobby — naval  architecture.  The 
walls  of  his  room  are  covered'  with  designs  of  vessels 
of  all  classes,  launches,  towboats,  steam  yachts  and 
their  cabin  plans,  forty  footers,  catboats,  flying 
proas,  etc.  I  am  sorry  to  say  he  has  another  hobby 
— baseball.  "  But  he's  young,  so  there  is  hope. 

This  leaf  from  the  log  book  relates  to  Eruditus. 
Time,  July, Jl 888,  age  fourteen  nearly.  Eruditus  had 
been  "  sitting  up  o'nigbis,"  readingabout  Deerslayer 
and  Chingachgook  and  the  Horicau , and  I  don't  know 
how  many  other  books  on  the  subject,  until  he  be- 
came imbued  with  the  spirit  of  camp  life.  He  would 
become  a  modern  pioneer;  he  would  have  a  camp  on 
the  wooded  banks  of  the  Kennebec.  Instead  of 
scalps  tie  would  cover  the  walls  of  his  tent  with  the 
skins  of  squirrels  and  woodchucks,  possibly  mink. 
Fish  !  he  could  do  as  the  primeval  man  did ;  even 
the  dugout  could  be  secured. 

Filled  with  this  desire  he  gave  us  no  peace  until  he 
got  his  outfit.  It  was  on  a  Saturday  morning  that 
he  started,  on  his  trip;  he  had  chartered  'Butterctqj ' 
and  hei"  cijew  for  the  occasion  ;  in  fact  he  had  full 
'  comniiand|of  the  expedition.  His  party  consisted  of  a 
chuiri  two  years  older  than  himself,  enlisted  as  a 
companion  and  co-worker;  the  latter  was  the  worker, 
Eruditus  the  "  co."  The  two  had  worked  hard  that 
morning  ih  getting  their  traps  aboard, and  Eruditus, 
full  of  ^xcjtement  and  the  cares  of  so  responsible  an 
undertaking,  was  giving  orders  and  instruction 
faster  than  any  ten  men  could  execute  them.  His 
'  naturally  sober  face  was  careworn  and  his  temper 
irritable. 

It  was  a  proud  and  happy  moment  for  liim  when 
he  ordered  his  chum  to  "Cast  off  there, Austin,  now, 
and  be  quick  about  it !"  But,  before  we  start  let's  see 
what  we  have  aboard  ! 

First,  Ertiditus  in  command  of  the  .ship  ;  his  chum 
as  assistant.  Our  captain  was  for  this  trip  sailing 
master  and  crew.  I  was  the  engineer.  In  forward 
was  stowed  a  lO'XlS'  tent,  poles,  pegs  and  covering; 
two  camp-b^ds  and  three  double  blankets  each  ; 
bushel  baskets  containing  cooking  utensils  and  camp 
outfit;  numerous  pails,  buckets,  kettles,  baking  tins, 
oil  stove,  fryers,  broiler,  etc.;  about  everything  one 
could  think  of;  had  I  not  watched  carefully,  some  of 
my  choic4  china  would  have  been  included,  for  Eru- 
ditus hesitated  not  to  capture  anything  and  every- 
thing tliaf;  would  conti'ibute  to  his  comfort  while 
camping  dut. 

This  appropriating  desire  (to  call  it  a  mild  term),  I 
am  sorry  to  record,  was  hereditary.  An  ancestor  of 
his  was  notedv  as  ayouih,  for  appropriating  wear- 
ing apparel  of  his  mother's,  no  matter  what  it 
might  be,  and  making  of  the  same  presents  to 
others.  For  a  long  time  the  mother  could  not 
imagine  what  became  of  her  dresses,  cloaks,  shawls, 
stockings,  skirts,  etc.,  nor  could  she  then  discover; 
but,  in  later  years,  tlie  culprit  acknowled  his  guilt — 
to  her  horror  and  other  people's  amusement.  Thus, 
knowing  something  of  the  laws  of  hereditary  trans- 
mission, I  kept  an  eye  on  my  china  ware. 

Beside  the  camp  outfit,  there  were  groceries  and 
provisions  enougli  to  feed  two  hungry  boys,  and 
what  company  they  might  have  during  their  two 
weeks'  outing.  There  were  tools,  hatchets,  axes, 
guns,  revolvers  (very  necessary  adjuncts,  these  last 
two),  and  all  the  rest  of  the  usual  unnecessary 
accompaniments  of  such  expeditions.  Last,  but  not 
least,  was  a  nondescript  boat  astern.  Eruditus 
had  discovered  it  in  a  loft,  and  considered  it  a  rare 
streak  of  luck  when  he  secured  it  for  two  dollars. 

It  was  with  some  surprise,  when  he  saw  it 
launched,  that  he  found  it  would  not  float,  but  tilled 
immediately  with  water.  This,  he  explained  to  us, 
was  only  temporary;  that  the  seams  would  swell  up 
in  a  day  or  so  and  the  boat  would  be  tight,  but  its 
twenty-four  hours'  immersion  had  not  perceptibly 
lessened  its  bibulous  tendency. 

It  was  an  old  soaker  and  could  not  be  got  tight, 
only  full,  and  full  it  remained.  It  was  a  down-east 
skiff,  about  twelve  feet  long,  and  some  three  feet 
beam,  turned  up  at  both  ends  like  a  scow.  In  fact, 
it  was  a  small  scow,  good  for  carrying,  but  bad  for 
speed,  and  about  the  hardest  thing  to  row  or  paddle 
I  ever  saw.  This  marine  rara  avis  was  to  contribute 
to  the  two  heroes'  comfoi't ! 

'Bidtercup''  was  well  loaded  as  Austin  cast  off, and 
Eruditus,  at  the  wheel,  gave  one  bell,  calling  out 
at  the  same  time  to  Austin  to  lay  aft  and  keep  an 


eye  on  the  skiff.  In  response  to  orders  I  gave  steam, 
l)artly  throttled,  until  we  were  v.ell  underway;  the 
partially  submerged,  wabbling  boat  at  the  stern  re- 
quiring all  our  attention.  Well  out  into  tlie  river  I 
gave  full  steam,  And' Butteri-uj)'  sjirung  to  her  work, 
lashing  the  calm  water  into  wave  lines  eddies  and 
foam.  Almost  immediately  Austin  startled  us  by 
tlie  outcry: 

"She's  sinking!" 

I  turned,  and  was  surprised  to  see  the  bow  of  our 
nondescript  nearly  on  top  of  our  awning,  and  her 
stern  a  foot  or  more  under  water.  Was  she  coming 
on  board,  or  was  she  going  down  stern  foremost?  I 
thought  it  best  to  lessen  speed,  and  was  about  to  do 
so  when  my  eyes  rested  on  Eruditus.  He  had  just 
caught  a  view  of  his  precious  charge  astern; 
an  expression  was  on  his  face  I  had  never  seen  tliere 
before;  utter  astonishment,  bewilderment,  fear;  and 
then  the  orders  flew  thick  and  fast  for  a  few 
moments.  He  was  omnipresent,  here,  there,  and 
everywhere,  stirring  up  utter  confusion  by  liis  reck- 
less jumping  about  and  his  imperative  orders.  I 
thought  overloaded '/?M<^e7X'Mp' would  surely  rollover. 
I  got  excited  mj'self,  and  called  on  my  husband  (who 
alone  remained  unconcerned,  and  much  amused),to 
make  our  son  behave  himself.  For  a  moment  all 
was  excitement,  until  the  skiff,  being  emjttied  of 
water,  rode  somewhat  easier.  Tlie  little  occurrence 
started  us  all  to  talking,  and  Eruditus  had  many  a 
joke  given  him  regarding  his  lucky  purchase. 

Fourteen  miles  up  river  we  journeyed  to  the 
camping  ground,  the  most  beautiful  place  on  tlie 
river,  if  not  in  New  England.  The  reputed  former 
home  of  the  beautiful  Indian  maiden  Jacataqua,  the 
Queen  of  the  Kennebec,  the  friend  of  Aaron  Burr, 
whom  she  met  as  he  journeyed  up  the  river  w  ith 
Benedict  Arnold  on  their  raid  to  Canada.  Select- 
ing so  beautiful  a  spot  for  her  home,  we  can  well 
understand  that  Burr  was  correct  in  pronouncing 
her  poetic,  intelligent,  and  a  worthy  queen.  It  is 
recorded  that  her  wit  equaled  his  own. 

On  this  spot,  poetic  with  Indian  legends,  Eruditus 
pitched  his  tent— or  rather  his  father,  an  Adirondack 
camper  and  shanty-building  expert,  pitched  it  for 
him,  while  Eruditus  stood  by  and  directed  how  he 
wished  it  done,  until  his  father's  patience  was  nearly 
exhausted.  I  busied  myself  in  attending  to  the  culi- 
nary department.  As  the  afternoon  waned, we  had 
accomplished  much,  and  I  finally  started  the  oil- 
stove  to  prepare  the  banquet.  The  odor  of  cooking 
was  too  much  for  Eruditus  to  withstand,  and  he  be- 
gan eating  supper  two  hours  before  it  was  ready. 
We  sat  long  at  the  table  until  the  hour  of  departure 
arrived.  The  two  boys  looked  a  little  sad  when  we 
gave  three  blasts  of  the  whistle  as  a  farewell,  and 
Eruditus  declared  afterward  that  he  never  before 
was  so  homesick. 

We  promised  to  give  them  a  call  on  the  following 
day,  but  the  call  was  never  made,  we  were  called 
on  instead.  The  prodigal  returned,  and  a  sorrowful 
story  he  had  to  relate.  Like  old  frontiersmen,  they 
retired  at  sundown;  sleep  visited  them  not;  tlie  night 
shadows  lengthened,  the  silence  became  oppressive, 
intensified  now  and  then  by  the  hooting  of  an  owl 
or  the  leap  of  a  sturgeon  from  his  watery  home. 
Now  and  then  they  took  a  peep  into  the  inky  black- 
ness of  night,  only  to  realize  the  loneliness  and  to 
wonder  if  morning  ever  would  arrive.  As  the  night 
advanced  the  chill  and  dampness  seemed  to  increase. 
Eruditus  had  piled  all  available  clothing  over 
himself,  and  wondered  why  under  so  much  weight 
he  could  not  keep  warm,  forgetting  or  not  noticing 
that  only  the  thin  canvas  sheeting  of  the  cot  bed 
was  between  him  and  the  cold,  fog-laden  air.  Thus 
time  passed  until  midnight,  when  they  concluded  to 
return  to  civilization,  voting  life  in  the  wilderness 
a  failure,  and  ready  to  thrash  anyone  who  spoke  of 
its  fascination. 

Baling  out  the  leaking  skiff,  the  only  conveyance 
they  had,  was  no  easy  job,  but  it  was  finally  accom- 
plished, and  no  time  was  lost  in  starting  for  home. 
It  was  all  they  could  do  to  keep  'Rara  avis'  afloat; 
Eruditusha,d  to  do  all  the  rowing,  as  his  companion 
knew  nothing  of  the  art ;  it  probably  did  not  serve 
to  make  him  or  the  journey  agreeable. 

I  know  from  sad  experience  what  a  poor  laborer 
Eruditus  is,  but  call  it  "athletics,"  and  few  can  excel 
him  in  industry.  A  twenty-mile  walk  to  get  his 
muscles  in  trim  is  nothing.  "O,  no!  not  tired  at 
all,  go  it  all  over  again  easy  !"  but  asked  to  mail  a 
letter  at  the  nearest  corner,  or  to  bring  up  a  hod  full 
of  coal,  and  he  "  goes  to  pieces,"  and  groans  as  if 
chronic  rheumatism  had  him  as  its  victim.  But  to 
do  him  full  justice,  he  loves  to  stud}-,  and  he  learns 
thoroughly  his  French,  algebra,  geometry,  etc. 

That  eventful  night's  row  must  have  been  a  hard 
one.  Eruditus  was  very  reticent  regarding  particu- 
lars, but  it  was  easy  to  see  he  had  had  enough  of 
camp  life.  The  mink-skin  gloves  promised  me  I 
have  not  yet  received.  The  day  following  the 
morning  of  his  arrival  was  spent  in" sleep.  The  next 
we  devoted  to  striking  camp,  and  '  Buttercup'  was 
again  chartered.  Those  utensils  we  still  have 
stored.  The  skiff  remains  on  the  shore  where  it  was 
abandoned.  The  incident  itself  passed  into  a  mem- 
oiy.  "  And  what  is  v.'rit  is  writ,  would  it  were 
worthier."  "  Mrs.  BuTTERcrp. 

Boston,  Mass. 

[We  are  glad  to  receive  this  continuation  of  the  log 
of  the  'Buttercup',  s.  1. ,  and  are  pleased  to  record 
the  fact  that  all  of  our  professional  readers  with 
whom  we  have  come  in  personal  contact  express 
their  admiration  of  the  ready  wit  and  fertility  of  re- 
source of  the  author  of  the  log,  but  (there  is  always  a 
reverse)  they  utterly  and  obstinately  refuse  to  believe 
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that  tlie  author  is  a  lady;  and  when  we  insist  upon 
it  that  this  is  the  fact,  our  assertion  is  received  witli 
poHte,  but  very  positive,  incredulity.  Even  an  afii- 
davit,  we  fear,  would  have  no  weight.  Many  of 
them  accuse  us  of  amusing  ourselves  in  hot  weather 
by  writing  these  letters  !  We  don't  know  what  to 
do  about  it.— Eus.] 

OAS  IN  STEAM  BOILERS. 

Editors  Enoinkek: 

At  varying  intervals  we  have  read  articles  in 
technical  jouinals  relative  to  explosive  gases  in 
steam  boilers.  Most  modern  writers  atlirm  that  the 
gas  theory  is  a  fallacy,  and,  as  far  as  they  go  into 
the  question,  submit  proofs  damaging  to  the  pres- 
tige of  the  so-called  ''gas  crank."  However,  this 
much-mooted  question  is  capable  of  further  develop- 
ment when  carefully  considered,  and  I  think  that 
the  most  skeptical  engineers  can  be  convinced  that 
gas  really  exists  in  many  boilers  running  without 
surface  condensers,  and  is  the  cause  of  quite  a  num- 
ber of  disastrous  explosions  annually.  I  do  not  wish 
to  be  understood  as  taking  exception  to  your 
views  of  the  question  as  set  forth  in  No.  11,  last 
vol.,  of  The  Engineer,  in  the  article  entitled 
"Dangers  From  Gas  in  Steam  ZfoiVers,"  but  on  the 
contrary  believe  it  to  be  true  in  every  j)artioular. 
The  theory  advocated  in  this  article  has  no  connec- 
tion with  the  article  referred  to.  It  is  a  well  known 
fact  that  water  has  a  great  affinity  for  gases,  and 
that  they  will  dirt'use  themselves  to  a  fixed  degree 
through  liquids,  the  point  of  saturation  being  in- 
fluenced by  temperature.  Chemistry  teaches  us 
that  ammonia  gas  will  dissolve  in  water  to  the  ex- 
tent of  26  per  cent,  by  weight,  decreasing  tlie 
specific  gravity  of  the  liciuid  to  0.900,  pure  water 
being  rated  at  1,000.  There  appears  to  be  do  known 
law  regulating  the  act  of  solution  or  determining 
the  point  of  saturation  of  gases  excepting  the  law  of 
Dalton  and  Henry,  who  claim  that  "  the  weight  of  a 
gas  dissolved  by  a  liquid  is  directly  proportionate  to 
the  pressure." 

Consequently  their  solubility  must  be  determined 
by  direct  experiment.  Unknown  quantities  of  car- 
bonic acid  gas  may  be  said  to  be  always  present  in 
feed  water,  inasmuch  as  it  has  been  found  in  the 
waters  of  many  springs.  This  is  the  gas  which 
gives  the  sharp,  agreeable  taste  to  so-called  "soda 
water,"  beer,  cider,  etc.  Mention  is  made  of  these 
two  gases  merely  as  examples  illustrating  the  ab- 
sorbent qualities  of  water;  therefore,  it  must  be  ad- 
mitted that  different  varieties  and  quantities  are 
present  in  all  feed  waters.  Under  certain  conditions 
it  may  be  shown  that  disastrous  explosions  can  hap- 
pen to  boilers  containing  plenty  of  water  ;  no  de- 
structive distillation  or  decomposition  takes  place, 
and  no  spark  or  flame  is  needed  to  pro- 
duce the  phenomenon.  A  siiort  time  ago 
Professor  F.  G.  Fowler  delivered  a  lecture 
before  the  members  of  St.  John  Council,  A.  O.  S.  E., 
of  this  city.  His  subject  was  Boiler  Explosions, 
and  was  illustrated  by  practical  experiments  carried 
on  in  full  view  of  the  engineers.  Mr.  Fowler  began 
his  experiment  by  introducing  two  small  tubeless 
shell  boilers  of  the  horizontal  and  vertical  type  re- 
spectively, which  were  placed  over  the  flame  of  a 
lamp  and  steam  raised  to  a  pressure  of  40  pounds 
per  square  inch.  One  of  the  |boilers  used  contained 
water  from  which  all  air  and  gas  had  been  ex- 
tracted. The  other  one  was  supplied  with  water 
taken  from  the  street  mains  without  being  subjected 
to  any  process;  both  boilers  were  filled  about  two- 
thirds  full.  When  the  steam  gauge  on  the  two  boilers 
indicated  40  pounds,  the  one  containing  the  hydrant 
water  was  removed  from  the  flame  and  immediately 
inverted.  Instantly  the  pressure  rose  to  84  pounds, 
and  remained  there  for  several  minutes.  It  gradu- 
ally fell  when  the  boiler  was  restored  to  its  original 
position.  The  boiler  holding  the  pure  water  was 
then  put  to  the  same  test,  but  no  increase  of  press- 
ure was  apparent  Steam  was  then  allowed  to  es- 
cape from  the  first  boiler  and  raised  again  to  40 
pounds.  When  inverted  the  second  time  the  gauge 
showed  an  increase  of  but  2  pounds  only,  showing 
that  the  water  was  free  from  gas.  Mr.  Fowler  stated 
that  during  the  past  ten  years  he  had  made  about 
400  such  experiments,  and  that  the  results  were  in- 
variably the  same.  He  claimed  that  the  rise  in 
pressure  was  due  to  the  agitation  of  water 
impregnated  with  gases,  and  that  the  same 
phenomena  could  occur  in  factory  boilers, 
He  cited  instances  recorded  by  the  Hartford  Steam 
Boiler  Inspection  and  Insurance  Co. ,  wherein  it  was 
shown  that  boiler  explosions  hapijened  more  fre- 
quently on  Mondays  than  on  any  other  day  of  the 
week.  The  reason  given  was  that  the  boilers  were 
filled  with  fresh  water  from  which  the  gases  had  not 
been  boiled  off.  Therefore,  it  is  patent  to  every- 
body that  when  boilers,  known  to  be  strong  and  well 
built,  explode  more  frequently  on  Monday  than  any 
other  day,  some  reason  therefor  must  be  given, and 
Prof.  Fowler's  theory  must  be  accepted  or  disproved 
before  another  is  offered.  It  is  also  on  record  that 
the  sudden  opening  of  throttle  valves  has  resulted 
disastrously,  boilers  being  burst  at  the  moment 
of  starting  the  engine.  Any  sudden  liberation 
of  steam  from  any  steam  generator  is  kiioun 
to  be  attended  with  danger,  inasmuch  as  a  violent 
agitation  is  started  in  an  instant.  And  further, 
what  other  theorj-  than  the  one  given  can  be  admit- 
ted when  an  unsound  boiler  in  a  battery  explodes, 
sometimes  wrecking  the  entire  plant  by  nothing 
moi'e  or  less  than  the  shock  produced  ?  Mr.  Fowler 
is  a  strong  advocate  of  the  employment  of  the  sur- 
face condenser  as  a  means  of  preventing  many  of 


thcsi!  "mysterious"  explosions,  claiming  that  \>y  its 
use  the  feed  water  is  being  constantly  de-araeted  by 
the  continued  process  of  l)oiling.  li  is  seldom  that 
we  learn  of  the  destruction  of  a  marine  boiler,  excejit 
it  be  due  to  weakness  or  defects  in  the  boiler  itself 
and  easily  traced  to  them.  The  lecturer  also  demon- 
strated that  the  violence  of  boiler  explosions  de- 
l)ended  in  a  measure  on  the  condition  of  the 
water  us(!d,  gaseous  water  being  the  most  terrific  in 
its  effects.  To  prove  this  he  hud  construct<!d  two 
boilers,  duitlicates  in  every  respect,  and  tested  them 
hydrostatically  to  nearly  their  bursting  i)ressure. 
These  were  encased  in  wooden  jackets,  fac  similes 
in  every  detail.  After  filling  the  boilers  with  the 
afore-mentioned  waters,  heat  was  applied  and  pres- 
sure raised  till  rui)ture  of  both  took  j)lace.  The  re- 
sults in  the  two  instances  were  widi-ly  different.  It 
was  found  on  examination  that  the  boiler  which 
held  the  purified  water  had  parted  at  the  seams  only, 
doing  no  injury  to  the  wooden  jacket  beyond 
forcing  it  aj)art  at  the  joints.  The  second  boiler 
fared  worse,  i)eing  rent  through  the  sound 
plates  and  shattered  to  fragments.  The  force 
of  the  explosion  tore  the  jacket  asunder  and  split  a 
few  of  the  boards  of  which  it  was  built.  Mr.  Fow- 
ler concluded  his  remarks  by  stating  that  corrosion 
in  feed  pipes  and  boilers  was  mainly  due  to  gaseous 
water,  and  exhibit(;d  samples  of  steel  wire  which  had 
been  immersed  in  purified  water.  Although  they 
had  been  in  the  water  for  months,  not  the  least  sign 
of  corrosion  was  perceptible,  while,  on  the  other 
hand,  specimens  were  shown  which  were  corroded 
after  a  bath  of  twenty-four  hours'  duration  in  water 
from  the  street  mains. 

In  support  of  Mr.  Fowler's  theory,  the  writer  has 
been  favored  with  an  opportunity  for  observing  tlie 
effect  of  gases  in  a  road-roller  boiler  of  25  h. p.,  at 
work  upon  a  gradient  of  10  feet  in  100,  using  cold 
well-water  for  feeding.  With  the  machine  at 
rest  on  the  top  of  the  hill  the  boiler  was  fed  by  an 
injector  till  the  water  rose  about  5  inches  in  the  glass. 
The  fire  was  deadened  on  the  surface  and  making 
but  little  steam.  Two  or  three  strokes  of  the  en- 
gine were  sufficient  to  get  under  headway,  and  the 
machine  would  run  down  the  hill  at  a  dangerous 
speed  if  not  checked.  This  was  done  by  keeping 
the  reverse  lever  in  the  middle  notch,  thereby 
causing  the  piston  to  cushion  on  air  drawn 
through  the  exhaust  nozzle.  When  near  the 
bottom  of  the  incline,  the  steam  gauge  pointer, 
which  had  been  standing  at  80,  rose  in  the  space 
of  one  minute  to  108.  The  engine  was  then 
stopped,  steam  admitted,  and  the  machine  started 
up  hill.  After  the  engine  had  made  about 
four  turns,  the  pointer  had  fallen  back  to  80,  at 
which  figure  it  would  remain  stationary.  This  ex- 
periment was  repeated  a  number  of  times,  with 
about  the  same  results,  tlie  more  water  fed  into  the 
boiler  the  higher  the  pressure  when  at  the  bottom 
of  the  grade.  In  instances  when  the  boiler  was  not 
fed  before  or  during  its  descent,  the  pressure  would 
not  rise  more  than  10  pounds.  In  explanation  of 
this  phenomena,  it  may  be  said  that  the  increase  in 
pressure  was  partially  due  to  the  agitation  of  the 
contents  of  the  boiler  and  in  not  allowing  the  con- 
tained gases  to  be  worked  off  through  the  engine  as 
fast  as  eliminated.  It  should  be  borne  in  mind  that 
a  steam  roller  descending  a  grade  is  subjected  to 
many  sudden  and  severe  shocks,  which  with  the  usual 
pitching  that  takes  place,  renders  the  water  in  the 
aoiler  anything  but  calm.  There  can  be  no  doubt 
that  in  the  event  of  the  roller  tumbling  down  an 
embankment,  the  pressure  would,  as  in  Prof.  Fow- 
ler's experiments,  be  doubled,  and,  with  a  weak 
boiler,  disastrous  results  would  be  apt  to  follow. 
Perhaps  some  of  your  readers,  in  explanation  of  this 
performance,  will  claim  that  the  extra  pressure  was 
caused  by  air  being  pumped  into  the  boiler  by  the 
piston.  It  is  true  that  when  engines  using  flat  slid- 
ing throttle  valves  are  running  in  the  reversed  posi- 
tion, a  certain  (luantity  of  air  is  forced  into  the 
boiler  through  the  throttle  valve,  and  in  Europe 
the  most  common  form  of  this  type  of  valve  on  loco- 
motives is  designed  to  avoid  the  extra  pressure 
caused  by  running  in  the  reversed  position. 
Bridgeport,  Conn.  Qum  NuNC. 


INCREASING  THE  POWER  OF  A  MARINE  ENGINE. 

Editors  Engineer: 

I  have  been  a  constant  reader  of  The  Engineer 
for  the  last  six  years,  and  I  subscribe  to  three  other 
technical  papers,  among  which  is  tlie  London  En- 
gineer. Your  paper,  in  my  opinion,  is  the  one  to 
strike  the  nail  on  the  head.  I  hope  to  see  the  day 
that  you  will  make  it  weekly. 

I  am  a  boat'owner  here  (2  tugs),  and  several  ar- 
guments arose  between  myself  and  engineers  on 
compounds  and  triple  expansions.  Fuel  here  is 
worth  almost  its  weight  in  gold,  therefore  a  very 
small  percentage  in  gain  of  power  with  the  same  fuel 
is  quite  an  item  in  a  season's  work.  One  of  the 
tugs  has  a  compound  engine,  cylinders  x. 
12",  80"  boiler  pressure,  independent  jet  condenser, 
plain  slide  valves  to  both  cylinders,  propeller  6' 
diam.  7i.r  pitch.  Towing  from  20,000  to  30,000 
logs  in  dead  water,  the  wheel  turns  120  revo- 
lutions per  minute.  Now  then,  I  want 
a  little  more  power:  One  opinion  is  to  put  on  a 
wheel  with  less  pitch  to  make  engine  turn  150  revo- 
lutions; the  other  to  put  in  an  intermediate  cylinder, 
and  keep  on  the  same  wheel.  You  are  left  to  judge 
the  matter,  which  I  hope  will  not  be  imposing  upon 
your  generosity  too  much.  Will  18'  be  suitable  size 
for  the  intermediate:  the  pressure  on  l.p.  per  gauge 
is  8  to  9  at  present.     If  the  additional  cylinder  is 


chosen,  how  fast  ought  the  present  wheel  turn? 
When  an  engine  turns,  say  100,  withacertain  wlieel, 
how  do  you  determine  by  rule  to  make  it  turn,  say 
inOV  Please  state  by  decreasing  jiitcli,  diameter,  or 
both.  Hoping  this  will  lie  the  means  of  somebody 
else  learning  something  besides  myself  and  engineers, 
I  remain,  etc.,  TCO. 
Kipiiewa,  Ont. 

[What  is  desired  is  more  engine  power  from  tlie 
present  boiler.  The  high  pressure  cylinder  is  12>^ 
ins.  <liameter,  =  123.7  so.  ins.  area;  the  low- 
[iressu re  cylinder  is  24  ins.  diameter  =  Ar,2  sq.  ins. 
area;  ratio,  about  :!  07  to  1.  This  should  give  12  ex- 
pansions of  volume  and  yield  up  all  the  power  of  the 
steam  in  the  cylinder,.  To  do  this  the  8t«am  should 
follow  a  little  ov<;r  one-third  of  the  stroke  in  each 
cylinder.  The  engine,  according  to  the  htatement, 
is  faulty  in  valve-arrangenient,  otherwise  the  pres- 
sure in  receiver  would  not  drop  to  9  lbs.  gauge- 
pressure  ^24  absolute)  instead  of  17  lbs.  gauge-pres- 
sure, or  32  lbs.  absolute.  To  get  more  powi-r,  re  set 
the  valves  to  cut-off  a  little  over  one-third  stroke  in 
each  cylinder,  and  be  sure  that  the  terminal  pressure 
of  the  high-pressure  cylinder  is  the  initial  of  tlu; 
low-pressure  cylinder.  It  is  good  practice  to  de- 
crease pitch  of  wheel  to  iucreate  the  revolutions,  al- 
though, in  some  cases,  the  diameter  may  be  n  duced 
as  well  as  the  pitch.  The  pitch,  in  either  ca-*e,  must 
be  reduced  to  increase  revolutions.  It  is  evident 
you  will  get  more  power  by  re-setting  the  valves,  or 
rather  re-arranging  them.  There  is  not  pressure 
enough  to  use  a  third  cylinder  economically.  It  is 
presumed  you  have  a  link-motion  expansion  gear. 
Since  you  say  the  cylinders  have  plain  slide-valves, 
it  is  easy  for  you  to  get  the  desired  cut-off  by  the 
links. — Eds.] 


A  FALSE  BEPORT. 

Editors  Engineer: 

A  paragraph  has  been  going  the  rotinds  of  the 
papers  to  the  effect  that  the  steam  yacht  '  liftdha ' 
broke  down  off  College  Point  lately  and  was  towed 
to  Bay  Ridge,  and  stating  that  her  four  KobertH* 
boilers  were  defective  and  would  have  to  be  taken 
out.  The  statement  is  without  foundation,  as  her 
boilers  are  a  pronounced  success,  and  are  similar  to 
those  in  use  in  Commodore  Starbuck's  yacht 
'  Tillie.'  The  '  Radha '  was  towed  in  on  account  of 
the  blowing  out  of  a  gasket  in  the  steam  pipe,  dis- 
abling the  main  engine  temporarily. 

The  '  Radha  '  made  the  run  from  Poughkeepsie 
dock  to  the  Battery,  against  a  strong  flood  tide, 
using  only  natural  draught,  in  exactly  four  hours  and 
fifty  minutes.  E.  E.  Roberts. 

New  Y'ork. 


IN  MEMORIAM. 

At  a  regular  meeting  of  M.  E.  B.  A.  No.  50,  held 
at  their  rooms,  287  Hudson  Street,  New  Y'ork,  June 
24,  1890,  the  following  preamble  and  resolutions 
w-ere  adopted: 

IMiereas,  Our  Heavenly  Father,  in  His  infinite 
wisdom,  has  stimmoned  from  our  ranks  our  esteem- 
ed friends  and  brothers  ROBERT  C.  Baggs  and 
George  E.  Gearing, 

Resolved,  That  we  convey  to  the  families  and 
friends  of  our  deceased  brothers  a  sense  of  our  be- 
reavement, While  yet  in  the  morning  of  life  and 
the  height  of  their  usefulness,  they  depart,  leaving 
in  the  minds  and  hearts  of  the  members  of  this  as- 
sociation a  shining  reflection  of  their  character  as 
men,  and  zealous  co-laborers  in  the  cause  in  which 
we  are  enlisted,  that  time  cannot  efface. 

To  the  stricken  families  do  we  otTer  our  earnest 
sympathy  and  mingle  our  sorrow  with  theirs,  in 
this  hour  of  their  deep  affliction. 

Resolved,  That  in  memory  of  our  departed 
brothers,  we  drape  our  charter  and  altar  for  a 
period  of  thirty  days,  these  resolutions  incorporated 
in  our  minutes,  and  a  copy  transmitted  to  the  fami- 
lies our  lamented  brothers. 

Andrew.  M.  Lester,  President. 
G.  Marion  White, 
James  H.  Sipperly, 
William  S.  Holton, 

Committee. 
 •— •  

KEEL  CONDENSERS. 

Editors  ENGtNEER: 

Will  you  please  explain  the  most  approved  form 
of  "  keel  condensers,"  and  also  state  the  usual  pro- 
portion of  air  pump  to  cylinder  capacity? 

How  much  cooling  surface  is  generally  allowed  to 
the  nominal  horse-power? 

An  answer  to  the  above  would  be  greatly  appreci- 
ated by  lluNiOB. 

Massachusetts. 

[We  are  now  publishing  a  compoimd  launch  en- 
gine, marked  sizes,  as  made  by  the  Bureau  of 
Steam  Engineering.  This  has  an  outboard,  or  keel 
condenser,  which  will  be  given  in  detail.  Propor- 
tion of  cooling  surface  is  1^  to  3  square  feet  per  n.p. 
in  ocean  steamers.] 

Bro.  J.  H.  MiTTENPORFF,  Corresponding 
secretaiy  of  the  M.  E.  B.  A.  No.  G,  Balti- 
more, is  now  employed  as  draug-htsmaii 
at  the  Ordnance  Department,  Wasliington, 
where  he  will  be  pleased  to  see  all  traveling 
brothers. 

It  is  pleasant  to  read  of  the  performances 
of  SHOW  plows  in  this  weather. 


6 


THE  ENGINEER. 


THE  ENGINEER. 


$2.00  PER  ANNUM. 

-  2.60. 


FORTNIGHTLY. 
Foreign  Subscriptions,  - 

Egbkrx  F».  Waxson  ©•  Son, 

Editors  and  Proprietors, 
160  NASSAU  STREET.  NEW  YORK. 


All  commnnlcatlons  relating  to  tiie  business  of 
the  paper,  and  all  remittances,  mnst  be  made 
directly  to  tbe  Publlsbers  to  receive  prompt 
attention.  Do  not  address  THE  ENGINEER, 
New  York,  as  letters  no  addressed  go  to  other 
parties. 


Vol.  XX.     NEW  YORK,  JULY  5,  1890.      No,  1. 


Next  to  reading-  matter,  per  inch,  each  insertion  $2.40 

Second,  third  and  fourth  papfes,  per  inch,  each  insertion. .  .1.80 

A  discount  will  be  made  on  long  contracts.  Cards  may  be 
displayed  at  will  in  all  columns.  No  advertisements  unsuited 
to  our  trade  will  be  admitted.  Make  checks  and  money  orders 
payable  to  Egbert  P.  Watson. 

The  circulation  of  THE  ENGINEER  covers  all 
parts  of  the  United  States,  and  llmltedly  In 
Canada,  Europe,  and  foreign  parts. 

|3r*The  circulation  of  THE  ENGINEER  Is 
absolutely  and  wholly  a  paid  one. 

To  prevent  misapprehension,  we  respectfully 
inform  all  friends  that  we  do  not  open  accounts 
on  credit  with  any  one  for  subscriptiens;  these  are 
absolutely  cash  with  order,  to  all  and  singular. 
We  make  no  exception  with  publishers  or  aicents, 
and  will  not  open  book  accounts  for  small  sums 
sent  casually. 

HfPapers  will  be  dlscontinned  at.the  expiration 
of  the  time  contracted  for,  with  due  notice  of  same 
by  postal  card. 


Bntered  at  the  New  York  Post  Offlce  as  Second  Class  Matter. 


SPECIAL  OPPORTUNITY. 

Owing  to  the  recent  decease  of  the  Junior 
member  of  our  firm,  an  opportunity  is  ofl'ered 
to  an  enterprising  man  to  acquire  an  Interest  in 
THE  ENGINEER,  and  to  so  identify  himself 
with  It  that  the  property  will  become  his  upon 
the  demise  of  Egbert  P.  Watson.  The  means  by 
which  this  can  be  accomplished  will  be  shown 
at  a  personal  Interview.  No  assistance  is  needed 
in  the  offlce,  and  no  shares  are  for  sale.  No 
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main for  the  lifetime  of  Its  present  holder.  The 
property  is  without  any  Incumbrances  of  any 
sort,  kind  or  description,  and  has  no  debts,  as 
It  pays  cash  for  all  supplies.  It  has  a  paying 
connection,  which  can  be  largely  Increased  by 
a  man  of  energy. 

It  is  respectfully  requested  that  no  one  will 
apply  from  motives  of  curiosity  or  without  an 
earnest  purpose  In  view. 

EGBERT  P.  WATSON. 
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TRADK  Notes, ,  


SUCCESS  IN  TRADE. 

Many  large  and  small  concerns  all  over  the 
country  are  carrying-  on  business  to  keep 
their  men  in  work.  This  not  by  reason  of 
any  stringency  in  orders  or  slackness  in 
trade,  but  solely  because  of  their  methods. 
In  other  words,  they  do  business  at  a  loss 
the  year  round.  There  is,  if  one  may  use 
such  a  term,  an  intuitive  perception  in  all 
good  managers  which  amounts  to  almost  a 
sixth  sense.  Through  the  possession  of  this 
faculty  they  can  tell  very  nearly  whether 
any  given  order  carries  a  profit  before  it  is 
put  in  hand,  and  they  will  not  take  it  unless 
it  does  pay  them  to  do  so;  but  there  are 
others  who  will,  who  also  know  that  the 
order  is  an  actual  loss,  but  accept  it,  and 
even  solicit  it.  One  or  two  such  in  a  large 
line  of  work  do  not  seriously  dilute  profits, 
but  a  run  of  orders  of  the  class  mentioned 
means  simply  working  for  the  men.  If  the 
shop  is  an  individual  concern,  the  propinetor 
thereof  is  in  a  very  unhappy  state  of  mind 
naturally.  If  it  is  a  corporate  concern  the 
stockholders  have  long  faces,  harass  the 
president,and  howl  for  dividends,  which  they 
never  receive. 

Now  all  this  unpleasantness  to  everyone 
is  quite  unnecessar3\  A  business  which 
does  not  pay  a  fair  profit  to  its  conductors 
is  no  business  at  all,  and  may  succumb  at 
any  moment.  Its  status  is  very  well  known 
indeed  to  all  business  men;  for  whether  a 
concern  makes  or  loses,  it  is  known  to  all. 
It  cannot  be  hidden.  It  arises  solely  from  a 
want  of  firmness  on  the  part  of  the  princi- 
pals in  obtaining  profitable  prices  for  their 
work,  and  refusing  work  if  it  does  not  paj^ 
them  to  take  it.  Where  it  is  taken  at  a  loss 
it  amounts  to  paying  the  buyer  a  premium 
for  his  order,  or  giving  him  the  profit  wiiich 
the  maker  of  the  goods  should  have.  Some 
weak  brother  says,  possibly,  that  if  they  did 
not  take  orders  at  going  prices  the^^  would 
not  get  any,  and  might  as  well  shut  up  the 
shop;  to  which  the  only  rejoinder  which  can 
be  made  is  that  if  the  concern  our  weak 
brother  represents  cannot  make  money  at 
going  prices  for  his  class  of  work,  there  is 
something  wrong  in  his  management,  and 
if  he  does  not  find  out  where  the  trouble 
lies,  the  shop  will  not  wait  to  be  shut  up, 
but  will  shut  itself  up. 

There  have  been  treatises  written  on 
"How  to  Succeed  in  Bu.siness,"  and  inter- 
views have  been  published  in  papers  to  the 
same  end;  but  these,  one  and  all,  are  not 
worth  the  paper  and  ink  expended  on  them, 
as  guides  to  others.  Success  in  trade  de- 
pends upon  the  temperament,  moral  and 
physical,  of  the  leaders,  and  one  might  as 
well  write  a  treatise  on  how  to  carry 
on  household  affairs  as  upon  how  to  conduct 
business  successfully.  Promptness,  firm- 
ness, courtesy  under  all  circumstances,  hon- 
esty in  every  transaction,  bearing  one's  own 
losses,  not  endeavoring  to  saddle  others 
with  them — these  are  cardinal  points.  Clad 
with  unfaltering  courage  and  determination 
to  succeed  or  go  down  wath  the  ship,  they 
ought  to  set  any  concern  firmlj'  on  its  feet. 

PASSING  COMMENT. 

We  observe  that  a  writer  in  a  contem- 
porary is  amusing  himself  by  a  series  of 
articles  entitled  "Force,  Power  and  WorTc.'^ 
There  is  no  question  but  that  the  attempt  is 
an  ambitious  one,  or  a  praiseworthy  one, 
whether  this  particular  series  is  a  useful  one 
depends  wholly  upon  the  light  in  which  we 
look  at  the  matter.  It  is,  perhaps,  proper 
to  remark  that  there  is  not  and  cannot  be 
any  new  gospel  of  mechanics  with  our  pres- 
ent knowledge  of  nature.  The  old  laws  are 
still  valid,  and  have  been  tolerably  well  ex- 
plained, lectured  upon,  illustrated, and  popu- 
larly treated  by  such  writers  as  Reuleaux, 
Zeuner,  Rankine,  et  al.  Just  wh3'  a  lesser 
light  should  set  hhnself  the  task  of  doing  all 
their  work  over  again,  in  the  belief  that  he 
can  do  it  better,  it  is  hai'd  to  see.  When  a 
man  can  render  clearer  that  which  is  ob- 
scure, or  add  something  to  the  common 
Stock  of  knowledge;  when  he  can  give  a 


plausible  verdict  on  a  moot  point,  he  is  a 
benefactor  to  whom  we  render  thanks  for  his 
aid,  but  when  a  man  who  is  or  is  not  capable 
cheerfully  points  out  to  us  that  the  source 
of  sunshine  is  the  sun,  that  the  function  of 
wind  is  to  create  currents,  that  the  moon 
exerts  an  influence  upon  the  waters  of  the 
earth,  that  the  atmosphere  is  luminous,  and 
similar  elementary  truths,  we  do  not  feel 
greatly  indebted  to  him  for  publishing  these 
things  in  a  trade  paper,  but  do  feel  like  ad- 
vising him  to  confine  himself  to  writing 
works  on  the  elements  of  philosophy  for  the 
use  of  primary  schools. 

Sometimes  men  tell  us  things  that  we  have 
long  outgrown  in  such  a  charming  way  that 
we  gladly  read  them,  because  of  the  fluent 
style  in  which  they  are  written.  Words 
take  on  a  new  meaning,  and  sentences  fairly 
.scintillate  with  the  brilliancy  of  the  diction. 
Such  writers  we  all  admire,  and  give  them 
our  attention  solely  for  their  literary  talent. 
But  we  do  not  care  greatly  to  have  Dr.  Dry- 
asdust smother  us  with  his  trite  observa- 
tions, clothed  in  such  slovenly  phrases  that 
we  nod  and  drop  off  to  sleep  in  utter  weari- 
ness. We  feel  like  advising  the  worthy  doc- 
tor to  take  a  vacation  and  let  us  all  have  a 
rest  from  his  prosing. 

MISSION  OF  THE  TRADE  PAPER. 

There  are  many  alleged  trade  papers 
published  in  this  country  whose  mission  ap- 
pears to  be  to  boom  wild  cat  schemes  in  me- 
chanics and  engineering,  and  induce  persons 
to  invest  their  mone^'  in  worthless  ideas, 
which  have  not  the  shadow  of  a  chance  of 
success.  The  conductors  of  such  papers  do 
not  intend  to  deceive  their  readers  or  delude 
them  into  investing  in  motors  of  this  or  that 
kind  of  machine  which  is  to  obtain  power 
for  nothing,  but  the}',  nevertheless,  give 
publicity  to  them,  and  this  is  just  what  the 
promoters  of  such  schemes  want.  The  edi- 
tors of  alleged  trade  papers  are  ignorant  of 
the  first  principles  of  engineering  or  mechan- 
ics, but  they  print  all  they  hear,  regardless 
of  whether  it  is  practicable  or  not.  The  mis- 
chief of  this  lies  in  the  fact  that  there  are 
many  simple  minded  persons  who  have 
monej'  to  invest  that  believe  everything  they 
see  in  print  to  be  in  good  faith,  and  they 
make  haste  to  bu^'  the  stock  of  the  Submar- 
ine Windmill  and  Seaiveed  Digging  Com- 
pany, before  it  is  all  taken  up. 

Conductors  of  trade  papers  should  protect 
their  readers  against  wild  cat  schemes  in  me- 
chanics and  engineering,  and  warn  them 
against  the  foil}'  of  trusting  their  monej'  to 
people  w^ho  claim  to  get  power  for  noth- 
ing. If  they  did  there  would  be  fewer  such 
schemes  exploited  yearly. 

 >  ♦  <  • 

OBEYING  ORDERS. 

Twin  brother  to  the  man  who  cannot  un- 
derstand a  plain  drawing  is  the  one  who 
knows  better  than  3  0U  do  w^hat  you  need. 
It  is  not  long  ago  that  we  gave  an  order  for 
a  certain  article  in  pei'son,  which  the  man 
who  took  the  order  said  he  fully  understood. 
When  it  was  received  it  was  entirely  dif- 
ferent from  the  order.  Demanding  an  ex- 
planation, we  were  told  that  our  way  was 
not  the  regulation  way,  and  they  thought  it 
better  to  make  the  article  as  they  always 
had  made  them. 

We  thought  it  better  to  refuse  the  goods 
entirelj',  and  demand  that  the  order  be  filled 
as  it  was  given,  which  made  the  smart  fore- 
man, who  was  the  offender,  very  sour  in- 
deed. 

There  are  a  class  of  men  in  trade  who 
ought  to  go  to  sea  for  a  while  to  learn  what 
obeying  orders  means.  Nothing  short  of 
the  soft  end  of  a  capstan  bar  will  teach  them 
that  their  mission  on  earth  is  filled  when 
they  do  as  they  are  told,  that  an  order  is  an 
order  if  it  spoils  the  job  or  scuttles  the  ship, 
and  that  their  sole  duty  is  to  do  what  they 
are  told  without  any  ifs,  ands,  or  buts. 
Men  who  cannot  do  this  are  clearly  unfit  for 
responsible  places,  for  the  first  lesson  in 
governing  others  is  to  learn  how  to  obey 
orders  ourselves, 
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THE  NEW  NAVY. 

Not  so  many  years  ag-o  wo  protested 
against  the  purchase  of  foi-eign  plans  for 
Amei'ican  war  vessels,  asserting-  that  our 
own  engineers  and  naval  constructors  had 
no  superiors  in  the  world,  and  if  they  were 
given  a  chance  would  demonstrate  their 
ability  to  compete  with  foreign  engineers 
and  excel  them.  How  correct  our  asser- 
tions were  is  shown  by  the  success  of  the 
'Chicago'  and  the  'Philadelphia,'  U.  S.  N. 
The  former  the  London  Engineer  declared 
unfit  for  sea  by  reason  of  her  brick  furnaces, 
but  she  has  kept  the  sea  for  over  six  months, 
and  the  brick  furnaces  are  in  her  yet.  The  en- 
gines of  the  'Chicago'  are  of  the  beam  type, 
and  exclusively  American.  We  have  heard 
no  evil  reports  from  them.  The  'Philadel- 
phia' is  a  sister  ship  to  the  'Baltimore,' 
which  last  was  built  on  foreign  plans.  With 
less  engine  power  she  has  achieved  higher 
speed,  and  in  other  essentials  proven  a 
superior-  vessel.  Mr.  Horace  See,  formerly' 
superintending  engineer  with  the  Cramps, 
where  the' Philadelj^hia'wdiS  designed.should 
receive  the  credit  of  this  performance. 

The  '  Sa7i  Fi^ancisco,'  the  first  of  the 
new  vessels  whose  machinery  is  entirely  of 
the  Bureau  of  Steam  Engineering  design, 
directed  by  Chief  Engineer  Melville,  is  to  be 
tried  in  a  few  days,  and  there  is  no  reason 
to  doubt  but  that  she  will  be  a  success  from 
the  start.  The  hull  was  designed  by  Chief 
Naval  Constructor  Wilson,  and  her  general 
dimensions  are  the  same  as  those  of  the 
'  Philadelphia."  The  three  cylinders,  of  42, 
60,  and. 94  inches  diameter  respectively,  are 
the  same  size  as  those  of  the  ' Baltimore.' 
The  stroke  is  36  inches,  the  propeller  14;^  feet 
in  diameter,  the  crank  shaft  14^  inches,  and 
total  length  of  journals  114  inches.  The 
crank  pin  is  15  by  16  inches,  and  the  four 
double-ended  boilers  are  each  \^  feet  in  di- 
ameter by  19  2-12  feet  long.  The  grate  sur- 
face is  560  square  feet,  with  a  heating  sur- 
face of  19,500  square  feet  more  than  that  of 
the' J5a?^MMore,' and  nearly  as  much  as  that 
of  the  '  Philadelphia.'  The  weight  of  the 
'  San  Francisco's  '  machinery  and  water  is 
850  tons. 

The  Times  says  that  the  new  7,300  ton 
cruiser's  dimensions  have  not  yet  been 
definitely  fixed,  but  she  is  to  have  great 
length  and  fine  lines.  She  will  have  her 
machinery  and  boilers  under  a  heavy  protec- 
tion deck,  and  light  side  armor  in  addition, 
so  that  it  will  take  a  heavy  shot  to  disable 
her. 

The  most  interesting  feature,  however, 
will  be  her  machinery.  She  is  to  have 
three  screws,  driven  by  three  triple-expan- 
sion engines,  placed  in  three  separate  water- 
tight compartments.  The  combined  horse- 
power will  be  over  20,500,  and  will  drive  her 
through  the  water  when  working  under 
forced  draught  at  the  rate  of  over  twentj^- 
two  knots  an  hour,  enabling  her  to  overtake 
and  capture  the  '  City  of  Paris  '  or  an^' 
other  of  the  great  ocean  racers.  She  will 
be  able  to  steam  at  twenty-one  knots  an 
hour  across  the  ocean  and  back  again  with- 
out a  stop  if  necessary.  For  ordinary  cruis- 
ing, at  economical  speed,  she  will  usually 
use  her  two  side  screws,  and  will  make 
about  eighteen  knots  per  hour.  With  her 
center  screw,  working  as  a  single-screw 
vessel,  she  will  make  fifteen  knots  per  hour. 

The  machinery  is  now  being  designed,  and 
will  embrace  the  latest  improvements.  The 
use  of  three  screws  has  been  adopted  in  the 
Italian  Navy  for  nine  torpedo  cruisers,  and 
in  the  French  Navy  on  the  ' Dupuij-de-Lome,' 
a  light- armoi-ed  cruiser  about  1,000  tons 
smaller  than  the  proposed  vessel.  The 
French  adopted  the  idea  after  extensive  ex- 
periments with  a  steam  launch  called  the 
'  Carpe,'  built  for  the  purpose.  Naval  Con- 
structor Philip  Hichborn  witnessed  some  of 
these  experiments,  and,  in  his  report  on 
European  dockyards,  called  attention  to 
them.  He  was  led  to  think  xery  highl}- 
of  the  innovation  from  his  observations  and 
his  conversations  with  French  naval  officers. 

In  the  new  cruiser  a  number  of  unprove- 


ments  over  the  ' Dupuy-de-Lome '  will  be 
made.  In  the  French  vessel  the  three  screws 
are  very  nearly  in  the  same  horizontal  plane, 
the  side  screws  occupying  the  usual  places 
of  twin  screws  and  the  center  screw  being 
further  aft  and  slightly  lower,  occupying  the 
usual  position  of  a  single  scnnv.  Tlie  rela- 
tive position  of  the  screws  is  such  that  the 
center  screw  must  work  almost  altogether 
in  the  broken  water  thrown  buck  by  the  two 
side  screws,  with  consecjuent  loss  of  power. 
In  the  new  cruiser  the  center  shaft  will  in- 
cline downward  so  as  to  bring  the  screw  well 
down  below  the  plane  of  the  side  screws,  and 
the  side  screws  will  be  splayed  outward 
slightly,  so  as  to  throw  tlie  water  away 
from  the  center  screw.  [What  will  it  woi  k 
on  then  ?] 

The  engmes  driving  the  side  screws  will 
be  side  by  side,  with  a  longitudinal  water- 
tight bulkhead  separating  them.  The  center 
engine  will  be  abaft  these,  on  the  keel  line, 
and  separated  from  them  by  a  transverse 
water-tight  bulkhead.  All  the  engines  will 
be  vertical,  which  is  an  improvement  on  the 
'  Dupuy-de-Lovie,'  where,  owing  to  her 
smaller  size,  there  was  not  room  below  the 
protection  deck  for  vertical  engines  at  the 
sides,  and  they  were  made  horizontal.  Steam 
for  the  drivingengines  will  be  furnished  from 
eight  double-ended  boilers  in  four  water- 
tight compartments.  Six  of  these  boilers 
will  be  21  feet  3  inches  by  15  feet  6  inches, 
and  two  will  be  21  feet  3  inches  by  14  feet. 
In  addition  there  will  be  two  donkey  boilers 
on  the  spar  deck  to  furnish  steam  for  the 
auxiliary  engines  and  the  puni{)s. 

LATEST  LEGAL  DECISIONS  ON  TRADE. 

Reported  for  The  Engineer. 

[We  shall  until  further  notice  publish  the  latest 
decisions  in  courts  of  last  resort  upon  topics  of  gen- 
eral interest  to  our  readers.  From  these  decisions 
they  will  be  able  to  judge  in  a  measure  of  their  own 
chances  in  similar  cases.] 

Depositing  Refuse  in  Harbor. — The  act 
of  Congress  prohibiting  the  dischai-ge  of 
refuse  "  in  the  tidal  waters  of  the  harbor  of 
New  York,  or  its  adjacent  or  tributary  wa- 
ters," does  not  give  the  supervisor  of  New 
York  control  over  that  part  of  the  Hudson 
River  in  the  vicinity  of  Newburg. —  United 
States  V.  The  Sadie,  District  Court  of  the  United 
States,  Southern  District  of  New  York,  41  Fed.  Rep. 
832. 

Negligence  of  Employer  as  to  Condition 
of  Engine.  —  I  n  an  action  for  personal  injury 
caused  by  the  l)lowing  out  of  the  cylinder- 
head  of  an  cML-itie,  evidence  that  the  em- 
ployer knew,  had  a  right  to  know,  that 
there  was  a  cr;ick  in  the  piston  which  had 
existed  for  some  inne,  is  relevant;  it  may 
also  be  taken  int«>  consideration  that  the  one 
who  is  injured  wliilf  acting  as  an  engineer, 
though  not  a  skillful  'jngineer,  intended  to 
become  one  and  follow  ihe  business  perma- 
nentl}-.  Impaired  capacity  to  labor  and  fol- 
low a  business  or  vocation  is  a  proper  element 
for  damages  in  cases  like  this. — Howard  Oil 
Co.  V.  Davis,  Supreme  Court  of  Texas,  13  S,  W,  Rep. 
665, 

The  Stranding  of  a  Vessel  to  Save  Her. 
— A  vessel  which  was  going  in  a  fog  at  a 
high  rate  of  speed  was  stranded  because  the 
master  changed  her  course  two  minutes  be- 
fore the  vessel  reached  the  proper  place  for 
turning,  he  supposing  she  had  reached  such 
point.  A  few  minutes  after,  a  storm  coming 
up,  the  vessel  was  scuttled  to  save  her.  In 
an  action  on  a  marine  insurance  policy  for 
damage  to  the  cargo  and  vessel,  the  court 
found  the  proximate  cause  of  the  loss  arising 
from  such  scuttling  is  the  storm,  and  not  the 
stranding — NortMvest  Transportation  Co., v.  Bos- 
ton Marine  Ins.  Co.  Circuit  Court  of  the  United 
States,  Eastern  District  of  Michigan,  41  Fed.  Rev. 
783. 

Sh ij:) p ing —  Charter  Part y —  Cancellation 
— Readiness  to  Load. — A  charter  part\- 
provided  that  the  vessel  chartered  should, 
"  with  all  convenient  speed,  sail  and  pro- 
ceed "  to  certain  ports,  and  there  load  a  cer- 
tain cargo,  "  and,  having  so  loaded,  proceed 
direct  under  steam  to  Liverpool.  *  *  * 
The  entire  carrying  capacity,  including  cross- 
bunkers,  space  under  bridge  deck,  lazarette, 
deckhouses,  and  other  spaces  where  steamer 


has  usually  carried  cargo,  or  would  carry 
cargo  if  loaded  on  rates,  shall  be  placed  at 
the  disposal  of  charterers,  exclusive  of  any 
space  which  ma^-  Ije  needed  for  the  ci  ew, 
cabin  stores,  and  coal  for  the  voyage.  •  *  * 
If  no  heavy  cargo  be  shipped,  and  additional 
ballast  be  reciuired,  the  same  to  be  provided 
by  the  steamei-."  It  also  provided  that  the 
charU'i-  should  not  commence  "until  the 
morning  after  the  steamer  is  readv  to  re- 
ceive cargo  at  the  place  of  loading,  all  of  her 
holds  being  cleared  and  pa.ssed  for  grain, 
and  customary  notice  given  thereof  to 
the  charterers  or  their  agent;  and  such 
notice  must  be  given  befoie  twelve  o'clock 
of  the  day  that  the  steamer  is  readv. 
*  *  *  Should  the  steamer  not  be  ready 
in  all  respects  for  cargo,  at  her  first  load- 
ing port  for  entering  on  this  charter,  by 
December  25,  1888,  the  charterei  s  may  can- 
cel th«  charter."  Under  this  charter  the 
vessel  arrived  at  one  of  the  loading  ports 
and  gave  notice  of  readiness  on  Saturday, 
December  22,  after  12  o'clock,  which  the 
charterers  declined  to  receive.  The  notice 
was  repeated  on  Monday,  the  24th,  before 
12.  At  the  time  of  this  last  notice  she  had 
not  cleared,  and  pa.ssed  to  the  dispo.sal  of 
the  charterers,  a  space  of  4,268  cubic  feet, 
called  the  "  main  'tween-decks,"  or  cross- 
bunkers,  claiming  it  was  necessary  for  the 
coal,  which  the  charterers  denied.  She  had 
no  balla.st  either  aboard  or  accessible,  and 
could  get  none  by  her  cancellation  date. 
She  had  not  been  passed  for  grain,  and  one 
of  her  holds  was  wet  from  a  leakage,  so  that 
grain  could  not  have  been  put  there  without 
additional  preparation.  She  had  not  coaled 
for  the  voyage,  and  the  charterers  were  jus- 
tified in  cancelling  the  charter  on  the  ground 
that  her  notice  of  readiness  was  untrue  at 

the  time  it  was  g'w  en.—  Urow  v.  3Ieyers.  District 
Court  of  the  United  States,  Eastern  District  of  1 1>- 
ginia,  41  Fed.  Rep.  806. 

Collision — Steam  Vessel  and  Tow. — As 
a  steam  yacht  passed  out  from  her  anchor- 
age under  hard-a-port  wheel,  a  steam  tng 
was  observed  on  her  port  bow,  about  SOo 
^e'^t  distant.  By  signal,  it  was  agreed  that 
th  ■  yacht  should  pass  astern,  while  the  tug 
ke  t  her  course,  and  the  yacht's  wheel  was 
pv  i  to  starboard,  and  she  continued  w'lthout 
si.  c  kening  speed  until  almost  under  the 
tii  j  s  stern,  between  her  and  her  tow,  which 
w  connected  with  her  by  a  hawser,  and 
V  i'ich  was  then  first  observed  by  the  yacht, 

l  ose  engines  were  then  reversed,  but  the 
ti)-  r  collided  with  her.  The  yacht  had  no 
forward  lookout.  The  yacht'  was  in  fault 
foi-  not  having  a  lookout,  for  not  sooner  see- 
i  '  ^' the  tow,  and  for  not  slackening  speed. 
.1  ter  the  agreement  by  signal,  it  was  not 
:i(  g-ligence  in  the  tug  to  continue  without 
c.  ange  of  course,  though  the  yacht  would 
o' aerwise  have  had  the  right  of  way,  and 
H  e  tug  had  the  right  to  presume  that  the 
yacht  would  observe  the  tow. — stci.ion  v. 
37  e  Gladiator,  District  Court  of  ihe  United  .States, 
District  of  Massachusetts,  41  Feb.  Rep.  927. 

Negligence  as  to  Size  of  Roj)e. — Where 
one  is  injured  on  board  a  vessel  by  the 
breaking  of  a  rope  in  an  action  to  recover 
for  such  injuries,  the  injured  party  claimed 
it  was  three  inches,  and  the  defendant  four 
inches;  the  use  of  the  smaller  size  would 
have  been  neghgence,  and  a  judgment  in 
favor  of  the  plaintilf  will  not  be  received. — 
Niklelsen  v.  Ocean  and  Inland  Transportation  Co., 
City  Court  of  Brooklyn,  9  A'.  1'.  Supp.  741. 

Damages  for  Breach  of  Personal  Ser- 
rices  Contract. — Where  a  person  enters 
into  a  definite  contract  to  render  to  another, 
and  to  no  one  else,  pei-sonal  services  of  such 
a  nature  that  their  loss  to  the  employer  and 
acquisition  by  another  would  cause  injury 
not  to  be  compensated  for  in  damages,  a 
broach  of  the  contract  in  leaving  the  em- 
ployer and  contracting  with  a  rival  may  be 
restrained  by  injunction. — Metropolitan  Exhi- 
bition Co.  V.  Tl  ard.  Supreme  Court  of  New  York,  9 
X.  Y.,  Supp.  779. 


Nowadays  stock  companies  are  boomed 
by  advertising  ostentatiously  that  no  stock 
is  for  sale.   That  makes  everj-one  want  it, 
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THE    ADAPTATION    OF    THE  STEAM 
MACHINERY  IN  MARINE  CON- 
STRUCTION.   No.  2. 

By  Chas.  E.  Embky,  Ph.  D.,  N.  Y.  City. 

It  by  no  means  follows  that  because  triple- 
compound  engines  are  more  economical  in 
fuel  that  they  are  the  best  to  use  in  every 
case,  or  would  prove  the  most  economical 
when  all  the  conditions  of  the  problem  were 
taken  into  consideration.  Where  fuel  is 
cheap  or  labor  is  dear,  particularly  where 
both  conditions  obtain  at  the  same  time,  the 
simplest  type  of  machinery  is  not  only  the 
best,  but  the  cheapest  in  the  long  run,  as 
the  interest  on  the  higher  priced  machinery 
must  be  considered. 

In  light  boats  on  the  Western  rivers, 
machinery  involving  even  a  trifle  more 
weight,  either  in  the  engines  themselves  or 
any  adjunct  thereof,  is  not  allowable.  In 
some  of  these  rivers  the  vessel,  as  a  whole, 
is  liable  to  destruction,  so  cheapness  as  well 
as  lightness  is  secured  as  much  as  possible. 
The  same  principles  apply  on  the  seaboard. 
A  coaster  cannot  afford  to  save  even  $3  a 
day  on  fuel  and  pay  out  the  same,  or  a 
greater  quantity,  for  the  wages  of  more  ex- 
perienced employees,  or  for  the  repairs  to  a 
more  expensive  type  of  machinery.  Again, 
the  interest  account  frequently  makes  it  un- 
advisable  to  increase  the  expense  of 
machinery,  either  in  the  merchant  or  gov- 
ernment services,  for  the  reason  that  the 
vessels  lie  idle  to  load  in  the  one  case,  and 
wait  very  much  of  the  time  for  emer- 
gencies or  periods  of  duty  to  arrive  in 
the  other.  A  small  government  vessel 
running  on  the  average  three,  or  even  as 
much  as  eight  or  ten  hours  a  day,  and  Ij'ing 
under  banked  fires  for  the  rest  of  the  time, 
will  waste  the  same  fuel  in  keeping  the  fires 
alive,  whether  the  engines  be  of  high  econo- 
my or  low,  and  this  consideration,  together 
with  interest  on  first  cost,  extra  attention 
and  repairs,  rapidly  balances  the  gains, 
which  affect  simply  the  saving  of  fuel. 

Coasting  vessels,  making  cruises  of  two  or 
thi»ee  days'  duration,  and  lying  idle  for  the 
same  time,  can  afford  greater  original  ex- 
pense, but  not  to  a  serious  extent,  as  the 
economical  management  of  such  vessels  re- 
quires that  the  number  of  the  crew  be  kept 
down  to  the  lowest  possible  limit,  requiring 
hard  work  at  sea,  but  giving  more  liberty 
when  in  port. 

What  may  be  called  commercial  consid- 
erations are  really  the  governing  ones  in  the 
selection  of  the  type  of  machinery,  and  can- 
not permanently  be  ignored  merely  to  secure 
economy  in  Siny  one  of  the  many  directions 
in  which  money  is  expended  in  marine  con- 
struction. In  vessels  crossing  the  sea, 
where  the  quantity  of  coal  consumed  is  such 
an  important  proportion  of  the  carrying- 
capacity  of  the  ship,  and  the  cost  of  fuel, 
moreover,  has  an  important  bearing  on  the 
balance  sheet,  showing  the  pi'ofits  of  the 
voy3bge,  it  is  necessary  to  select  machinery 
of  the  highest  economical  type  consistent 
with  positive  certainty  and  continuitj'^  of 
action. 

The  considerations  leading  to  a  decision  of 
the  question  as  to  the  proper  type  of  ma- 
chinery, are:  1st.  The  kind  of  machinery 
which  has  proved  serviceable  already  in  that 
particular  service.  2d.  Tne  success  of  inno- 
vations that  are  made  in  every  service,  and 
the  causes  of  failure.  And,  3d,  the  success 
of  different  types  in  different  parts  of  the 
country  or  different  parts  of  the  world, 
where  the  duty  is  very  much  like  that  which 
is  being  studied. 

On  these  premises,  it  may  be  judged  ex- 
actly what  innovations  will  probably  be  suc- 
cessful, and  the  adaptations  made  on  that 
basis.  The  question  whether  sidewheels  or 
screw  propellers  should  be  employed  some- 
times occurs,  but  not  so  frequently  as  in 
former  years.  The  propeller  engines,  with 
their  higher  speed,  are  so  much  more  com- 
pact and  weigh  so  little  in  comparison  with 


sidewheel  machinery,  that  they  are  usually 
employed  wlierever  it  is  practicable. 

The  latest  improvements  permit  the  eco- 
nomical use  of  screw  propellei-s,  even  with 
vessels  drawing  as  little  as  two  feet  of 
water,  but  their  use  is  exceptional,  as  the 
light  draught  steamers,  with  small  feather- 
ing paddle  wheels,  used  abroad,  are  very 
well  adapted  for  the  work,  and  can  be  built 
in  this  country  for  such  duty  with  advan- 
tage. There  ai'c,  however,cases  where  screw 
propellers  are  entirely  feasible  that  side- 
wheels  are  used  simply  to  obtam  steadiness. 
In  designing  the  machinery  for  the  U.  S. 
revenue  steamers,  the  writer  at  first  put  in 
quite  a  number  of  compound  engines;  then 
finding,  in  making  the  experiments,  now  so 
well  known,  with  the  'Rush,'  'Dexter,' 
'Dallas,'  Siud  'Gallatin,'  tha,t  very  nearly 
the  same  results  could  be  obtained  with 
single  engines  using  high  steam  pressures, 
by  keeping  the  cylinders  smaller  than 
customary,  so  as  not  to  attempt  to  get  too 
much  expansion,  this  type  of  engine  was 
used  for  further  construction  for  a  time. 
When  Congress  became  more  liberal  and 


Table  of  Time  Allowances  for  Steam  Yachts  of  the  American 
Yacht  Club,  Based  on  the  Rule  Submitted  by  Chas.  E. 
Emery,  Ph.D.,  that  the  Speed  of  a  Yacht  in  Knots  per 
Hour  Should  Equal  Two  and  Seven-tenths  Times  the  Cube 
Root  of  the  Length  of  the  Yacht  in  Feet  on  the  Load  Water 
Line. 


Length  in  Feet 
at  Load 
Water  Line. 

Speed  in  Knots 
per  Hour, 

Time  Allowed  to  Run 
80  Knots. 

Hours. 

H. 

M. 

S. 

50 

9.947 

8.0424 

8 

03 

33 

60 

10.571 

7.5672 

7 

33 

43 

70 

11.127 

7.1896 

7 

10 

57 

80 

11.634 

6.8760 

6 

51 

49 

90 

12.099 

6.6120 

6 

36 

43 

100 

13.533 

6.3833 

6 

33 

01 

110 

13.936 

6.1840 

6 

11 

02 

130 

13.316 

6.000 

6 

00 

25 

130 

13.678 

5.8488 

5 

50 

55 

140 

14.018 

5.7073 

5 

43 

15 

150 

14.345 

5.5768 

5 

34 

36 

160 

14.658 

5.4576 

5 

27 

37 

170 

14.958 

5.3480 

5 

20 

53 

180 

15.344 

5.3480 

5 

14 

53 

190 

15.533 

5.1538 

5 

09 

14 

200 

15.790 

5.0664 

5 

03 

59 

210 

16.049 

4.9848 

4 

59 

05 

220 

16.300 

4.9080 

4 

54 

29 

230 

16.543 

4.8360 

4 

50 

10 

340 

16.778 

4.7680 

4 

46 

05 

250 

17.010 

4.7032 

4 

42 

12 

360 

17.234 

4.6424 

4 

38 

33 

370 

17.450 

4.5848 

4 

35 

05 

280 

17.663 

4.5396 

4 

31 

47 

390 

17.871 

4.4708 

4 

28 

36 

300 

18.074 

4.4364 

4 

35 

35 

made  larger  appropriations,  it  became  de- 
sirable to  obtain  increased  speed  for  the 
steamers.  So  compound  engines  were  again 
resorted  to  to  obtain  more  power,  and  were 
run  at  higher  speeds  than  formerly,  partic- 
ularly when  connected  to  twin  screws. 

The  weight  has  an  important  bearing  on 
the  selection  of  machineiy  for  a  vessel.  It 
will  be  readily  understood  that  a  certain 
power  can  be  obtained  with  a  certain  steam 
pressure  and  certain  degree  of  expansion, 
with  a  certain  fixed  piston  development. 
This  development  may  be  obtained  with  a 
large  engine  running  slowly,  and  the  same 
may  have  a  large  piston  and  short  stroke, 
or  small  piston  and  long  stroke,  or  cj'linders 
of  smaller  capacity  can  be  used,  and  the  en- 
gine required  to  make  more  revolutions. 

The  high  horse-power  secured  in  torpedo 
boats  is  obtained  with  small  engines  running 
at  high  speeds  of  revolution.  For  instance^ 
a  compound  engine  with  a  large  cylinder  21 
inches  in  diameter,with  only  12  inches  stroke, 
has  been  run  regularly'  438  revolutions  per 
minute  and  furnished  460  i.h.p.  The  ordi- 
nary type  of  engine  for  460  h.p.  in  the  mer- 
chant service  would  have  a  cylinder  36  to  42 
inches  in  piameter  and  about  42  inches 
stroke,  and  be  run  at  a  speed  of  65  to  80  per 
minute,  according  to  the  steam  pressure  and 
actual  sizes  emplo3'ed.  The  weight  of  the 
engine  last  named  would  be  about  seven 
times  as  great  as  that  of  the  first.  The 
question  arises  at  once,  why  not  use  torpedo 
boat  practice  in  all  cases?  Simply  for  the 
reason  that  it  is  not  desirable  to  strain  up 
to  the  highest  working  point  continuoush' 
any  form  of  mechanism,  any  more  than  our 


own  physical  and  mental  faculties.  The  tor- 
pedo boat  practice  represents  all  that  is 
possible  to  get  out  of  a  given  mass  of  mate- 
rial. At  such  high  speeds,  the  least  neglect 
of  the  oiler  will  cause  the  brasses  and  bear- 
ings to  be  cut,  and  very  slight  mishaps  cul- 
minate in  permanent  injury  to  the  machin- 
ery, requiring  its  disuse  until  repairs  can  be 
made.  Such  work  is  a  necessity  in  torpedo 
practice,  but  the  difficulty  of  obtaining  in 
regular  practice  the  results  which  the  con- 
tractor is  obliged  to  guarantee,  is  shown  by 
the  fact  that  so  many  torpedo  boats  break 
down  during  .seasons  of  practice  when 
handled  by  such  naval  crews  as  can  be 
obtained  for  the  purpose. 

The  vessel  is  practically  built  of  sheet 
iron,  riveted  together  cold,  and  the  weight 
of  all  parts  cut  down  to  a  minimum.  The 
general  strength  of  the  structure  can  be 
best  understood  hy  explaining  that  a  partic- 
ular vessel,  in  making  a  landing  with  the 
writer  and  others  on  board,  touched  the 
dock  very  lightly,  but,  as  it  proved,  with 
sufficient  force  to  crush  in  the  side  of  the 
vessel,  showing  conclusively^  that  such  a 
vessel  would  not  be  fit  for  a  boarding  cutter, 
which  has  to  run  up  to  a  moving  steamer  at 
full  speed.  These  facts  should  be  fully 
understood  by  those  who  compare  the 
government  vessels,  which  have  to  do  this 
rough  duty,  with  the  mere  shells  which  ha\  e 
nothing  to  do  but  rush  up  with  projectiles 
and  get  away  as  best  they  can.  Evidently 
in  ordinary  practice  a  different  type  of 
machinery  must  be  employed,  though  the 
introduction  of  the  torpedo  boat  system  has 
had  the  effect  to  modify  modern  construc- 
tion so  as  to  obtain  some  of  the  advantages 
of  high  speed  and  reduced  weight. 

In  this  connection  we  present  as  a  matter 
of  interest  a  table  extracted  principally  from 
a  paper  of  Chief  Engineer  Sennett,  of  the 
English  nsivy,  illustrating  from  the  vessels 
of  that  navy  the  effect  of  the  various 
improvements  in  the  machinery'  of  steamers 
since  the  advent  of  steam  navigation.  In 
1832,  with  side-lever  paddle-wheel  en- 
gines, flue  boilers  carrying  only  4  lbs.  of 
steam,  and  jet  condensers,  there  was  only 
1.45  i.h.p.  obtained  per  ton  of  weight. 
Tubular  boilers  and  9  lbs.  pressure  increased 
the  power  to  3.14  i.h.p.  per  ton  in  1845; 
oscillating  engines  and  14  lbs.  of  steam,  to 
4.72  i.h.p.  per  ton  in  1850;  screw  engines 
and  20  lbs.  of  steam,  to  5.52  i.h.p.  in  185T  ; 
and  the  surface  condenser  and  30  lbs.  of 
steam,  to  7.5  i.h.p.  per  ton  in  1870,  The 
compound  engine,  with  60 lbs.  of  steam,  only 
obtained  6.4  i.h.p.  per  ton  in  1876,  but,  of 
course,  greatly  reduced  the  total  weight 
carried,  on  account  of  reduced  coal  con- 
sumption. Triple  compound  engines,  on 
the  whole,  only  produce  a  saving  in  fuel, 
rather  than  of  weight,  to  be  carried.  The 
increase  of  weight  due  to  compound  and 
triple  compound  engines  is  chiefly  caused  by 
the  heavier  boilers  required  for  the  higher 
pressures,  though  the  engines  are  generally 
somewhat  heavier.  The  introduction  of 
forced  blast  has,  however,  enabled  the 
weight  of  the  boiler  to  be  reduced,  and  high 
speeds,  as  previously  referred  to,  reduces 
the  weight  of  the  engine  so,  as  shown,  the 
torpedo  boat  machinery  developed  in  1880 
gave  37.66  i.h.p.  per  ton  of  weight,  and  in  a 
fast  steamer  built  in  1882,  as  a  compromise 
between  the  ordinaiy  and  torpedo  boat 
types  of  machinery,  12.56  i.h.p.  was  obtained 
per  ton  of  weight.  Steam  pinnaces  are  now 
in  regular  use  in  the  British  navy  with 
machinery  patterned  after  that  of  the  tor- 
pedo boats,  which  furnish  22.2  i.h.p.  per  ton 
of  weight.  Boats  of  superior  speed  of  this 
class  were  first  built  in  this  country-  by  Her- 
reshofT,  of  Bristol,  R.  I. 

It  is  interesting  in  the  table  to  observe 
the  progressive  increase  of  steam  pressure, 
of  revolutions,  of  the  i.h.p.,  and,  to  some  ex- 
tent, of  the  mean  pressure  per  ton  of 
weight,  in  connection  with  the  decrease  in 
the  several  items  of  weight. 

The  economy  of  triple  compound  engines, 
compared  with  that  of  compound  engines  of 
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Relative  Weights  of  Steam  Machinery  of  DiKFEnENT  Types. 


Date. 


V 

I 

p 

B 

a  ^ 


c3 

2  I 


1832 
1845 
1850 
1857 
1870 
1876 
1K82 
1880 


Charleston 
1889 

Baltimore 
1889 


Type. 

Engine. 

Boiler. 

Propeller. 

Condenser, 

Side  Lever 

Vertical 
Oscillating 
Trunk 

lAOIltdil 

Vert.  Com. 
Horiz.  " 
Vert.  " 

Flue 
Tubular 

(< 
it 

Locomotive 

Padddle 

<< 

U 

Screw 
« 

Jet 
«f 

u 
<  ( 

sill  rf  M 

<( 
(f 
ft 

Inclined 
Compound 

Triple 
Compound 

Locomotive" 
Cylindrical 
5  Cylindrical 
Tubular 

Twin 
Screw 

<( 

(( 

Num- 
ber of 
Engine 


Diam.  of  Cylin- 
ders. 


Small. 


Inches. 


70 

38 
12^( 


44 
42  60 


T^arge. 


Inches 

551^ 

72 

72 

82 

72 
114 

64 

on  7/ 


94 


Stroke 

of 
I'istons 

Steam 
lYes- 
Bure. 

Mean 

ref'rr'd 
to 
larue 
cyi. 

Kev. 
per 

M  i  11  u 

I.H.P. 

Ft.  In. 

Lbs. 

Lbs. 

5  0 

4 

15.6 

17.5 

400 

o  u 

•f 

10." 

l»).U 

1  (U\'~^ 
l,m}-> 

7  0 

14 

18.3 

20.5 

1 ,300 

4  0 

20 

21.8 

.54.0 

:j.005 

3  0 

30 

24.5 

73.9 

5.384 

3  10 

60 

20.9 

78.8 

7,6!»f5 

3  3 

120 

36.2 

120.0 

5,.5(K) 

I  0 

4oo.U 

3  0 

90 

27  A 

116.3 

6,943 

3  6 

135 

26.2 

120.6 

9,549 

Weight  per  LH.P. 


En- 
gines. 


Propel-' 
lers  Hollers 


and 
ghaft- 


Lbs. 

272 
164 
106 
127 
124 

75 

20.7 


Lbs. 

186 
70 
45 
30 
83 
1« 
3.6.' 


and 
Water 


236.2 
231.4 


Lbs. 

806 
240 
254 
140 

193 

ai 

3.5.3 


107.4 
115.1 


ToUl. 


Lbs. 

1,550 

1.45 

714 

3.14 

474 

4.72 

405 

.5.52 

297 

7..'>0 

350 

6.40 

178 

12.  .56 

59.65 

37.66 

LH.K 
per  ton 

of 
Wgbt. 


348.6  I  0..52 
346.5  '  6.43 


best  construction,  has  not  until  recently  been 
satisfactoril3'  determined.  It  ha.s  been 
shown  that  vessels  with  triple  compound 
macliinery  ran  more  economically  than  tlie 
old  compound  en^^'ine.s,  but  the  publish(^d 
comparisons  were  made  with  the  latter  wlien 
run  down  after  years  of  constant  use.  In  a 
paper  by  the  writer  on  "  The  Development 
of  the  Compound  Enf2rine,"  etc..  Trans.  Am. 
Soc.  M.  E.,  vol.  viii,  tlie  writer  deduced 
from  actual  experiments  with  the  compound 
engine  of  the  *  Rush,'  that,  if  the  pressure 
were  doubled,  so  that  two  more  expansions 
were  secured  in  another  cylinder,  the  power 
should  be  obtained  for  15.15  lbs.  of  feed 
water  per  i.h.p.  per  hour,  and  this  is  practi- 
cally the  result  shown,  we  are  informed,  by 
recent  experiments,  the  report  of  which  has 
not  yet  been  examined.  Leaving-  the  special 
consideration  of  the  weights  in  detail  till  the 
subject  comes  up  in  the  order  first  named, 
we  will  proceed  to  the  general  considerations 
necessary  in  fixing  the  type  of  boiler,  and 
then  discuss  the  manner  of  determining  its 
general  dimensions  for  a  particular  case. 
Boilers  with  flues  or  large  tubes  may  be 
considered  a  thing  of  the  past,  except  for 
use  in  ver}^  muddy  water,  with  highly  bitu- 
minous coal — a  condition  that  exists  on  our 
western  rivers.  The  high  pressures  now 
required  reduce  the  number  of  what  are 
called  tubular  boilers  available  down  to  a 
few  general  types.  In  the  form  most  com- 
monly used,  known  frequently  as  the  Scotch 
type,  tubes  are  arranged  over  circular  fur- 
naces in  cylindrical  shells,  requiring  but  little 
bracing.  The  weight  of  water  in  these 
boilers  is,  however,  large,  so  the  ordinary 
locomotive  type,  with  tubes  arranged  in  a 
continuation  of  the  furnaces,  has  generally 
been  adopted  for  torpedo  vessels. 

A  form  I'esembling  our  land  boilers,  in 
which  the  furnace  is  located  below  the  cir- 
cular shell  and  return  tubes  inside  it,  has 
been  used  to  some  extent  in  this  country, 
and  it  is  believed  could  be  more  generally 
employed  with  advantage.  Several  at- 
tempts have  also  been  made  to  use  water 
tubular  boilers,  in  which  all  the  water  is 
contained  in  small  sections,  thereby  reduc- 
ing the  weight  of  water  carried  and  increas- 
ing the  safety,  the  general  type  being  known 
as  "sectional  boilers."  No  sectional  boiler 
of  this  kind  has  as  yet  been  sufficiently  suc- 
cessful to  warrant  its  adoption.  Many  en- 
gineers do  not  yet  feel  warranted  in  con- 
structing boilers  with  the  furnace  under  the 
shell,  and  the  locomotive  type  is  expensive 
in  construction  and  repairs,  so  that  the  cyl 
indrical  type  first  named  is  more  generally 
used,  and  we  will  proceed  to  examine  in  de- 
tail the  steps  which  may  be  employed  in 
fixing  the  dimensions  of  a  boiler  of  this  type. 
In  the  previous  lecture,  on  the  "  governing 
proportions  of  steam  boilers,"  attention  was 
called  to  the  fact  that  the  power  of  the  boiler 
being  principally  limited  by  its  power  to 
burn  coal,  the  proportion  which  under  ordi- 
nar}^  circumstances  most  affects  the  capacity 
is  the  cross  area  of  the  tubes  for  draught, 
always  presupposing  that  the  grate  is  of 
ample  size  and  the  smoke  pipe  of  ample 
height  to  produce  the  draught.  Calcula- 


tions may  be  made  ascertaining  the  intens- 
ity of  the  draught  wliich  will  be  secui-ed 
witli  a  smoke  pipe  of  given  height  when  the 
Joint  resistances  of  tlie  tuhes,  connections 
ai'd  gi-ate  are  considei-ed.  but  ordinarily  it  is 
quite  sufficient  to  know  th<;  (juantity  of  coal 
which  can  he  burned  pei'  .s((uare  foot  of 
grate  with  the  draught  available  in  steamers 
of  the  same  class.  In  the  naval  vessel  used 
during  the  war,  with  smoke  pipes  sixty  feet 
high  above  the  grates,  it  was  considered  that 
sixteen  pounds  of  coal  per  square  foot  of 
grate  could  be  burned  with  natural  draught, 
and  in  the  merchant  service  it  is  safe  to  esti- 
mate about  the  same  rate.  With  smaller 
steamers  and  smoke  pipes  barely  forty  feet 
high  above  grates,  fourteen  pounds  pei- 
square  foot  of  grate  is  nearer  the  maximum 
for  natural  draught.  If  the  grate  be  eight 
times  the  cross  ai'ea  of  the  tubes  for  draught, 
the  (luantity  of  coal  consumed  per  square 
foot  of  cross  area  of  tubes  for  draught  would, 
on  this  basis,  be  112  pounds.  The  average 
performance  for  regular  duty  is  always  less 
than  the  maximum;  so  it  has  been  the  prac- 
tice of  the  writer,  in  designing  small  steam- 
ers without  artificial  draught,  to  consider 
that  there  would  be  onl}'  100  pounds  of  coal 
burned  per  square  foot  of  cross  area  of 
tubes;  and  this  has  been  used  rather  than 
the  consumption  per  square  foot  of  grate 
surface,  for  the  reason  that  it  is  a  more  cor- 
rect index  of  power  on  account  of  the  differ- 
ent proportions  of  grate  to  cross  area.  If  a 
large  proportion  of  grate  be  provided,  the 
resistances  through  the  grate  are  reduced; 
but  with  a  greater  proportional  cross  area 
of  tubes  the  head  to  draw  the  air  through 
the  grate  is  increased,  so  that  a  larger  quan- 
tity of  coal  can  be  burned  per  square  foot  of 
grate,  and  within  the  limits,  say  of  7^  to  8j 
of  grate  to  one  of  draught  area,  the  quan- 
tity of  coal  burned  will  be  proportioned 
nearly  to  the  draught  area,  but  when  the 
grate  is  proportionally  smaller  it  should  be 
considered  in  connection  with 
area. 

(To  be  continued.) 


the  draught 


Another  queer  optic  complication  was 
that  of  a  person  who  was  short  sighted  in 
one  eye  and  long-sighted  in  the  other.  Both 
defects  were  very  slight  at  fir.st,  so  that  not 
much  inconvenience  was  felt.  But  after  a 
while  this  inconvenience  increased,  and  he 
who  suffered  from  it  resorted  to  ordinai-y 
spectacles.  They  didn't  do  him  any  good, 
and  he  went  to  an  oculist.  That  scientist 
made  an  examination  :ind  wrote  a  prescrip- 
tion, and  pretty  soon  the  patient  was  con- 
templaiiiig  the  objects  of  life  as  they  really 
ai-e,  through  a  pair  of  glasses  made  up  of 
one  concave  and  one  convex  lens.  His  was 
a  somewhat  rare  case,  too.  There  area  num- 
ber of  human  beings  in  the  world  who  re- 
joice individually  in  the  po.ssession  of  one 
good  eye  and  one  bad  eye.  Either  the  "off"' 
eye  is  long-siglited  or  short-sighted,  or  other- 
wise defective.  In  such  cases  one  piece  of 
plain  glass  is  used,  and  the  other  part  of 
the  spectacles  is  a  lens  made  to  tit  the  com- 
plaint. Such  persons  are  born  wearers  of 
the  British  monocle. 


LIGHTNING   CONDUCTORS,  FROM  A 
MODERN    POINT    OF  VIEW. 

I)^   i'lCoF.  (  )|.l\  KK  .1.  Lolx.K. 

A  LKiHTNLNU  coiidiictoi'  u.sed  to  he  re- 
garded as  a  conduit  or  pipe  for  conveying 
electricity  from  a  cloud  to  the  ground.  The 
idea  was  that  a  certain  (piantity  of  electi-icily 
had  to  get  to  the  ground  somehow  ;  that  if 
an  easy  channel  were  opened  for  it  the  jour- 
ney could  be  taken  (juietl^'  and  safely,  but 
that  if  obstruction  were  opposed  to  it  violence 
and  damage  would  result.  This  being  the 
notion  of  what  was  re(|uii  ed,  a  stout  copper 
rod,  a  wide-branching  and  deep-reaching 
system  of  roots  to  disperse  the  charge  as 
fast  as  the  rod  conveyed  it  down,  and  a  sup- 
plement of  sharp  points  at  a  good  elevation 
to  tempt  the  discharge  into  this  attractive 
thoroughfare,  were  the  natural  guarantees 
of  complete  security  for  everything  over- 
shadowed by  it.  Carrying  out  the  rain-water- 
pipe  analogue,  it  was  natural  also  to  urge 
that  all  masses  of  metal  about  the  building 
should  be  connected  to  the  conductor,  so  as 
to  be  electrically-  drained  to  earth  b\-  it,  and 
it  was  also  natural  to  insist  on  very- carefully 
executed  joints,  and  on  a  sy-stem  of  testing 
resistance  of  conductor  and  "earth"  so  as 
to  keep  it  as  low  as  po.ssible.  If  ever  the 
resistance  rose  to  100  ohms  it  was  to  be  con- 
sidered dangerous. 

The  problem  thus  .seemed  an  ea.s^'  one, 
needing  nothing  but  good  workman.ship  and 
common  sense  to  make  accidents  impossible. 
Accordingh',when,  in  spite  of  all  precautions, 
accidents  still  occurred,  when  it  was  found 
that  from  the  best^constructed  conductors 
flashes  were  apt  to  spit  off  in  a  senseless  man- 
ner to  gun-barrels  and  bell-ropes  and  wire 
fences  and  water  butts,  it  was  the  custom  to 
more  or  less  ridicule  and  condemn  either  the 
proprietor  of  tlie  conductor,  or  its  erector,  or 
both  :  and  to  hint  that  if  onh'  something  dif- 
ferent had  been  done — say,  for  instance,  if 
glass  insulators  had  not  been  used,  or  if  the 
rod  had  not  been  stapled  too  tightly  into  the 
wall,  or  if  the  rope  had  not  been  made  of 
stranded  wires,  or  if  copper  had  been  used  in- 
stead of  iron,  or  if  the  flnials  had  been  more 
sharply  pointed,  or  if  the  earth-plate  liad 
been  more  deeply  buried,  or  if  the  rainfall 
had  not  been  so  small,  or  if  the  testing  of  the 
conductor  for  resistance  had  been  more  re- 
cent, or  if  the  wall  to  which  the  rod  was 
lixed  had  been  kept  wet,  or  etc.,  etc. — then 
the  damage  would  not  have  happened. 
Everyone  of  these  excuses  have  been  ap- 
pealed to  as  an  explanation  of  a  failure  :  but 
becau.se  the  easiest  thing  to  abuse  has  always 
been  the  buried  earth  connection,  that  has 
come  in  for  the  most  freifuent  blame,  and  has 
been  held  responsible  for  every  accident  not 
otherwise  explicable. 

All  this  is  now  changing  or  changed.  At- 
tention is  now  directed,  not  so  much  to  the 
opposing  charges  in  cloud  and  earth,  but  to 
tlie  gi-eat  store  of  energy  in  the  strained  di- 
electric between.  It  is  recognized  that  all 
this  volume  of  energy  has  somehow  to  be 
dissipated,  and  that  to  do  it  suddenly  may  be 
by  no  means  the  safest  way.  Given  a  store 
of  chemical  energy  in  an  illicit  nitro-glycer- 
ine  factory,  it  could  be  dissipated  in  an  in- 
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stant  by  the  blow  of  a  hammer,  but  a  sane 
person  would  prefer  to  cart  it  away  piece- 
meal and  set  it  on  fire  in  a  more  leisurelj^ 
and  less  impulsive  manner.  So  also  with 
the  electrical  energ-y  beneath  a  thunder- 
cloud. A  rod  of  copper  an  inch  or  a  foot 
thick  may  be  too  heroic  a  method  of  dealing 
with  it;  for  we  must  remember  that  an  elec- 
tric discharge,  like  the  recoil  of  a  spring'  or 
the  swing  of  a  pendulum,  is  very  apt  to  over- 
shoot itself,  and  is  by  no  means  likely  to  ex- 
haust itself  in  a  sing-le  swing-.  The  hastily 
discharged  cloud,  a1  first,  suppose,  positive, 
over-dischai'ges  itself  and  becomes  negative; 
this  ag-ain  discliarg-es  and  over-discharges 
till  it  is  positive  as  at  lirst  and  so  on  with 
g-radually  diminishing  amplitude  of  swing, 
all  executed  in  an  extraordinarily  minute 
fraction  of  a  second,  but  with  a  vigor  and 
wave-producing  ener  gy  which  are  astonish- 
ing. For  these  great  electrical  surgings, 
occurring  in  a  medium  endowed  with  the 
properties  of  the  ether,  are  not  limited  to 
the  rod  or  ostensible  conduit;  the  disturb- 
ance spreads  in  all  dii'ections  with  the  speed 
of  light,  and  every  conducting  body  in  the 
neighborhood,  whether  joined  to  the  con- 
ductor or  not,  experiences  induced  electrical 
surgings  to  what  may  easily  be  a  dangerous 
extent.  For  not  only  is  there  imminent 
danger  of  flashes  spitting  olf  from  such, 
bodies  for  no  obvious  reason — splashes  which, 
on  the  drain-pipe  theory,  are  absolutely  in- 
credible— flashes  sometimes  from  a  perfectly 
insulated,  sometimes  from  a  perfectly 
earthed  piece  of  metal;  but,  besides  this,  re- 
member that  near  any  considerable  assem- 
blage of  modern  dwellings  there  exists  an 
extensive  metallic  ramification  in  the  gas- 
pipes,  that  these  are  in  places  eminently  fus- 
ible, and  that  the  substance  they  contain  is 
readily  combustible. 

On  the  drain-pipe  theory,  the  gas-pipes 
being  perfectly  earthed,  would  be  regarded 
as  entirely  safe  so  long  as  they  were  able 
to  convey  the  current  flowing  along  them 
without  melting;  but,  on  the  modern  theory, 
gas  pipes  constitute  a  widely  spreading  sys- 
tem of  conductors  able  to  propagate  disturb- 
ance underground  to  considerable  distances, 
and  very  liable  to  have  some  weak  and  in- 
flammable spot  at  places  where  they  are 
crossed  by  bell  wire  or  water-pipes,  or  any 
other  metallic  ramification. 

Above  ground  we  have  electrical  waves 
transmitted  by  the  ether,  and  exciting  surg- 
ing throughout  a  neighborhood  by  inductive 
resonance.  Below  ground  we  have  electri- 
cal pulses  conveyed  along  conductors,  leak- 
ing to  earth  as  they  go,  but  retaining  ener- 
gy sufficient  to  ignite  gas  whenever  condi- 
tions are  favorable  at  considerable  dis- 
tances. 

The  problem  of  protection,  therefore, 
ceases  to  be  an  easy  one,  and  violent  flashes 
are  to  be  dreaded,  no  matter  how  good  the 
conducting  path  open  to  them.  In  fact,  the 
very  ease  of  the  conducting  path,  by  pro- 
longing the  period  of  dissipation  of  energj^, 
tends  to  assist  the  violence  of  the  dangerous 
oscillations.  The  drain-pipe  theory,  and  the 
practical  aphorisms  to  which  it  has  given 
rise,  would  serve  well  enough  if  lightning 
were  a  fairly  long  continued  current  of  mil- 
lions of  amperes  urged  by  a  few  hundred 
volts,  or  if  there  were  no  such  thing  as 
electro-magnetic  inertia;  but,  seeing  that  the 
inverse  proportion  between  amperes  and 
volts  better  corresponds  to  fact,  and  seeing 
that  the  existence  of  electro-magnetic  inertia 
is  emphasized  by  multitudes  of  familiar  ex- 
periments, the  drain-pipe  theory  breaks 
down  hopelessly,  and  only  a  few  of  its 
aphorisms  manage  to  survive  it. 

What,  then,  are  we  to  set  up  in  place  of 
this  shattered  idol?  First  of  all  we  can  re- 
cognize, what  was  virtually  suggested  by 
Clerk  Maxwell,  that  the  inside  of  any  given 
enclosure,  such  as  a  powder  magazine  or 
dynamite  factory,  can,  if  desired,  be  ab- 
solutely protected  from  internal  sparking  by 
enclosing  it  in  a  metallic  cage  or  sheath, 
through  which  no  conductor  of  any  kind  is 
9;llowed  to  pass  without  being  thoroughly 


connected  to  it.  The  clear  recognition  of  the 
exact,  and  not  approximate,  ti  uth  of  this 
statement,  is  a  decided  step  in  advance,  and 
ought  to  be  satisfactory  to  those  who  have 
to  superintend  the  practical  protection  of 
places  sufliciently  dangerous  or  otherwise 
important  to  make  the  aiming  at  absolute 
security  worth  while  Similarly,  for  wire- 
covered  ocean  cables  absolute  protection  is 
possible.  But  not  for  ordinary  buildings, 
any  more  than  for  ordinai\y  land  telegraph 
offices,  is  such  a  plan  likely  to  be  adopted 
in  its  entirety.  Some  approximation  to  the 
cage  system  can  be  applied  to  ordinary 
buildings  in  the  form  of  wires  along  all  its 
prominent  portions;  and  such  a  plan  I  have 
suggested,  and  I  understand  it  is  being  car- 
ried out,  for  the  entrance  towers  and  part  of 
the  main  body  of  the  present  Edinburgh 
Electrical  Exhibition.  For  chimney's  a  set 
of  four  galvanized  iron  wir-es,  joined  by 
hoops  at  occasional  intervals,  and  each  pro- 
vided with  a  fair  earth,  seems  a  satisfactory 
method;  but  it  is  to  be  noted  that  a  column 
of  hot  air  constitutes  a  surpi'isingly  easy 
path,  and  that  it  is  well  to  intercept  a  flash 
on  its  way  down  the  gases  of  a  chimney  by  a 
copper  hoop  or  pair  of  hoops  over  its  mouth. 
For  ordinary  houses,  a  wire  down  each  cor- 
ner and  along  the  gables  is  as  much  as  can 
be  expected.  At  many  places  even  this 
will  not  be  done;  a  couple  of  vertical  wires 
from  the  highest  chimney  stacks  on  opposite 
sides  must  be  held  better  than  nothing  or 
than  only  one. 

Earths  will  be  made,  but  probablj^  they 
will  be  simple  ones,  entailing  no  great  ex- 
pense. A  deep  damp  hole  for  each  conduc- 
tor, with  the  wire  led  into  it  and  twisted 
round  an  old  harrow  or  a  load  of  coke,  may 
be  held  sufficient.  And  as  to  terminals: 
rudely  sharpened  projections,  as  numerous 
as  is  liked,  may  be  arranged  along  ridges 
and  chimney  stacks;  but  I  have  at  present 
no  great  faith  in  the  effective  discharging 
power  of  a  few  points,  and  should  not  be 
disposed  to  urge  any  considerable  expense  in 
erecting  or  maintaining  them.  Crowns  of 
points  on  chimneys  and  steeples  are  certain- 
ly desirable,  to  ward  off,  as  far  as  they  can, 
the  chance  of  a  discharge,  but  a  multitude 
of  rude  iron  ones  will  be  more  effective  than 
a  few  highly  sharpened  platinum  cones.  I 
find  that  points  do  not  discharge  much  till 
they  begin  to  fizz  and  audiblj^  spit ;  and 
when  the  tension  is  high  enough  for  this, 
blunt  and  rough  terminals  are  nearl}-  as 
efficient  as  the  finest  needle  points.  The 
latter,  indeed,  begin  to  act  at  comparativel}- 
low  potentials,  but  the  amount  of  electricity' 
they  can  get  rid  of  at  such  potentials  is  sur- 
prisingly' trivial,  and  of  no  moment  what- 
ever when  dealing  with  a  thundercloud. 

But  the  main  change  I  look  for  in  the  di- 
rection of  cheapness  and  greater  universal- 
ity of  protection  is  in  the  size  and  material 
of  the  conducting  rod  itself.  No  longer  will 
it  be  thought  necessary  to  use  a  great  thick 
conductor  of  inappreciable  resistance;  it 
will  be  perceived  that  very  moderate  thick- 
ness suffices  to  prevent  fusion  by  simple  cur- 
rent strength,  and  that  excessive  conduct- 
ing power  is  useless. 

In  the  days  when  the  laws  of  common 
"  divided  circuits  "  were  supposed  to  govern 
these  matters,  the  lightning  rod  had  to  be  of 
highly  conducting  copper,  and  of  such  dimen- 
sions that  no  other  path  to  earth  could  hope 
to  compete  against  it.  But  now  it  is  known 
that  low  resistance  is  no  particular  advan- 
tage; it  is  not  a  question  of  resistance.  The 
path  of  a  flash  is  a  question  of  impedance, 
and  the  impedance  of  a  conductor  to  these 
sudden  rushes  depends  very  little  on  cross 
section  and  scarcely  at  all  on  material.  A 
thin  iron  wire  is  nearly  as  good  as  a  thick 
copper  rod,  and  its  extra  i-esistance  has 
actually  an  advantage  in  this  respect,  that 
it  dissipates  some  of  the  energy,  and  tends 
to  damp  out  the  vibrations  sooner.  Owing 
to  this  cause  a  side  flash  from  a  thin  iron 
wire  is  actually  less  likely  to  occur  than  from 
a  stout  copper  rod. 

{To  be  eontinved,) 


THE  'CITY  OF  PARIS'  VERDICT. 

Thk  inquiry  instituted  by  the  Boar-d  of 
Trade  into  the  cause  of  the  accident  to  the 
'  at !/ of  Paris' hsis  been  concluded,  and  a 
verdict  rendered  as  follows:  "In  the  judg- 
ment of  the  Court,  full  provision  was  made 
to  insur-e  the  safety  of  the 'City  of  Paris'  as 
an  ocean-going  steamer,  and  safety  was  in 
no  way  sacrificed  to  speed.  We  consider 
cast-steel  a  proper  and  suitable  material  to 
be  employed  generally  in  the  construction  of 
the  var-ious  parts  of  the  engines  hitherto 
usually  made  of  cast-iron.  The  propeller 
shafts,  both  inboard  and  outboard,  appear 
to  have  l)een  sufficiently  supported.  Tho.se 
of  the  port  engine  showed  little  or  no  signs 
of  wearing.  The  after  bracket  is  properly 
constructed,  and  is  of  sulBcient  strength  for 
the  shafting  and  pr-opeller  it  has  to  support. 
The  bushes  in  the  stern  tubes  and  after 
br-ackets  and  the  linings  of  the  casings  are  of 
suitable  material  and  are  properly  construct- 
ed. The  cylinders,  pistons,  rods,  and  other 
parts  of  the  machinery'  are  also  of  suitable 
material  and  well  constructed. 

"  The  bulkheads  are  sufficiently  strong  to 
stand  any  pressure,  assuming  that  any  two 
compartments  are  flooded  at  the  same  time, 
in  any  state  of  the  weather.  The  longitu- 
dinal bulkhead  between  the  engine  rooms  is 
sufficient  strength  and  is  carried  sufficiently 
high.  The  cracks  in  the  cast- steel  columns 
caused  by  contraction  were  repaired  with 
steel  plates  in  a  very  efficient  and  workman- 
like manner. 

"  The  primary  cause  of  the  casualty  was 
the  extraordinary  wearing  down  of  the  brass 
in  the  bracket  supporting  the  extreme  end 
of  the  propeller  shaft,  whereby  the  end 
dropped  about  seven  inches,  producmg  a 
bending  effect  on  the  shaft  at  its  forward 
support  with  each  revolution.  This  prob- 
ably produced  finally  a  total  fractur-e.  The 
cause  of  the  water  finding  its  way  into  the 
compartments  was  that  a  lai^ge  portion  of 
the  low-pressure  cylinder  fell  against  the 
condenser,  tearing  it  away  and  thereby 
opening  a  large  communication  with  the  sea, 
through  which  the  water  rushed  in  such 
volume  that  before  any  of  the  inlets  could  be 
closed  they  became  covered  with  water  and 
out  of  reach.  The  water  passed  into  the 
dynamo  room  and  port  engine  room  through 
the  bulkheads,  which  were  broken  by  the 
r'uptured  machinery,  and  into  the  two  com- 
partments by  the  injury  to  the  valve  box  in 
the  engine  room. 

"  After  the  practically  unanimous  testi- 
mony of  eminent  authorities  of  the  Board  of 
Ti-ade,  and  Lloyds,  and  other  experts,  upon 
the  strength,  completeness,  and  efficiency  in 
all  respects  of  the  ship  for  the  service  for 
which  she  was  especially  designed  and  built, 
the  Court  does  not  consider  itself  in  a  posi- 
tion to  offer  suggestions  thereon.  During 
the  course  of  the  inquiry  we  had  evidence 
that,  even  if  some  of  the  forward  compart- 
ments of  the  ship  had  been  filled  with  water 
in  addition  to  those  that  were  filled,  she 
would  still  have  had  a  fair  amount  of  fr-ee- 
board,  and  would  have  been  able  to  float, 
her  mean  draught  on  reaching  Queenstowu 
being  onlv  eight  inches  more  than  when  she 
left  New  York. 

"We  are  of  the  opinion,  having  i-egai'd 
for  the  trying  ordeal  through  which  she 
passed,  that  the  vessel  proved  herself  to  be 
one  of  the  finest  and  safest  in  the  mercantile 
marine." 

The  Court  suggested,  as  points  worthy  the 
consideration  of  naval  architects  and  ma- 
rine engineers,  but  not  as  intended  in  any 
way  as  an  adverse  comment  upon  the  vessel, 
the  invention  of  a  governor  to  control  ma- 
rine engines  in  the  case  of  similar  break- 
downs, the  desirability  of  isolating  each  wa- 
ter-tight compartment  as  far-  as  possible, 
and  the  impi-ovement  of  the  supports  of  the 
outboard  bearings  of  long  propeller  shafts. 


Spoxtaxeous  combustion  is  sometimes 
caused  by  an  accumulation  of  oiled  rags,  and 
sometimes  by  a  collection  of  insurance  poli- 
cies,—^;'/?»rra  Qazi^th, 
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OVERCROWDING  PASSENGER  STEAMERS. 

In  view  of  the  large  number  of  passeii^^ers 
carried  on  passenger  and  excursion  steamers 
during-  the  season  of  summer  travel,  and  the 
fi'e(tuent  complaints  that  many  cai  iy  an  ex- 
cess of  passengers  over  the  number  allowed 
by  their  certificates  of  inspection  or  excur- 
sion permits,  it  is  desirable  that  ofllcers  of 
the  Government  whose  duty  it  is  to  {)revent 
such  abuses  sliall  give  especial  attention  to 
the  matter  and  prevent  the  over  crowding  of 
such  steamers  by  prosecution  for  penalties, 
if  such  action  shall  be  found  necessary. 

Collectors  and  surveyoi's  of  customs  are, 
therefore,  dir-ected  to  instruct  their-  suboi-di- 
nates  to  make  careful  examination  of  such 
steamers  and  to  report  all  cases  of  violatiorr 
of  law  for  prosecution.  Extr-a  efforts  in  this 
direction  should  be  made  upon  Sundays,  and 
particular-ly  upon  the  Fourth  of  July.  The 
section  of  law  referred  to  her-ein  reads  as 
follows  : 

Section  449G.  All  coIlectorH  oi-  other  chief  officers 
of  the  customs,  and  all  inspectors  within  tlie  several 
districts,  shall  enforce  the  provisions  of  this  title 
against  all  steamers  arriving  and  departing. 

Supervising  inspectors  will  instruct  the 
local  inspectors  to  detail  one-half  their  force 
upon  each  alternate  Sunday  for  duty  in  the 
vicinity  of  their  home  ports  for  the  purpose 
of  ascertaining  by  actual  count  of  passen- 
gers, if  necessar-y,  whether  the  law  is  com- 
plied with,  and  upon  the  Fourth  of  July  the 
whole  force  will  be  so  employed.  Inspectors 
of  steam  vessels  will  confer  with  the  chief 
officers  of  customs  of  their  districts  as  to  the 
best  methods  of  carrying  out  this  order.  In 
all  cases  where  it  is  found  necessary  to  pros- 
ecute, the  officer  prosecuting  will  report  all 
the  facts  to  the  department  for  its  informa- 
tion. 

A  zealous  elTort  on  the  part  of  the  officers 
named  herein  in  the  performance  of  the  du- 
ties required,  will,  it  is  believed,  effectually 
check  the  evil  complained  of. 

In  view  of  a  conflict  of  opinion  having 
arisen  in  some  of  the  districts  as  to  the  au- 
thority of  inspectors  issuing  excursion  per- 
mits on  waters  not  included  in  the  local  in- 
spection district  issuing  such  permit,  inspect- 
ors are  informed  that  any  local  board  of  in- 
spectors can  issue  an  excursion  permit  under 
Section  446G,  Revised  Statutes,  to  any  steam- 
er then  in  the  waters  of  their  district,  to 
cover  all  the  waters  named  in  the  steamer's 
regular  annual  certificate  of  inspection,  she 
being  properly  equipped  and  safe,  in  their 
judgment,  to  carry  the  additional  passen- 
gers; and  such  excursion  permit  is  valid, 
even  though  used  in  waters  wholly  without 
the  district  in  which  the  permit  is  issued. 
James  A.  Dumont, 
Supervising  Inspector-General. 

Approved,  June  7, 1890. 

William  Windom,  Secretary. 


Put  not  your  trust  in  politicians.  Engi- 
neers can  lay  this  to  heai't,  for  they  have  need 
to.  In  one  way  or  another  they  have 
occasion  to  ask  the  public  service  of  poli- 
ticians whom  they  may  have  worked  hard 
to  elect  to  the  otTices  they  hold;  when  aid  is 
asked  of  the  politician  his  promises  are  pro- 
fuse, but  his  performance  is  nothing.  Poli- 
ticians are  selfish  men,  who  grind  their  axes 
by  the  voluntary  service  of  the  public,  but 
they  never  grind  anybodj-'s  axe  unless  they 
see  it  is  going  to  be  used  to  do  wor  k  for 
them. 


A  VAST  sum  was  sunk  in  the  temporary 
plant  used  in  building  the  Forth  bridge.  The 
engineers  estimated  that  £500,000  was  spent 
in  this  dii-ection  alone.  In  scaffolding,  lloor- 
ing,  shedding,  etc.,  1,000,000  cubic  feet  of 
timber  were  used.  Fi'om  fli-st  to  last  1,200 
tons  of  mei-e  service  bolts  were  needed  to  hold 
the  material  together.  Scores  of  hydraulic 
jacks,  sixty  miles  of  wire  rope,  and  rams  in- 
numerable, were  also  among  the  temporary 
appliances  employed. 

The  polite  way  to  tell  people  they  are 
growing  old  is  to  say  that  they  look 
younger  than  ever. 


THE    NEW    YORK  CENSUS. 

It  is  easier-  to  get  in  or  out  of  New  York 
than  it  was  ten  years  ago. 

Terr  years  ago  the  par-k  area  irr  New  York 
City  was  1,094  acr-es.    Now  it  is  r),00(). 

Ten  year-s  ago  there  wer  e  4,000  Hungai  i- 
ans  in  New  York.    Now  ther  e  are  20,000. 

Ten  years  ago  the  Italiair  populatiorr  in 
the  city  was  12,223.    This  year  it  is  45,000. 

The  death  rate  in  New  York  per  1,000 
inhabitants  has  declined  during  the  past  ten 
years  frorrr  2G.2  to  24, 

Ten  year-s  ago  the  tenth  ward  of  this 
city  had  arr  average  population  of  432  to  the 
acr-e.  Irr  1870  it  had  377.  This  year  it  has 
540. 

According  to  the  census  of  ten  years  ago, 
the  for-eigrr  born  population  in  the  city  was 
then  478, ()7().    This  year  it  is  computed  to 
(175,000. 

Terr  year's  ago  ther-e  wer-e  10,000  natives 
of  Poland  and  Russia  irr  the  City  of  New 
York.  Now  ther-e  are  50,000  Poles  and 
Russians  and  their  descendants. 

There  are  fewer  theatres  in  New  York 
than  there  were  ten  years  ago.  There  are, 
in  pr-opor-tion  to  the  population,  fewer  drink- 
ing saloons.    There  ar-e  rnoi-e  churches. 

There  has  been  durnrig  the  past  ten  years 
no  incr-ease,  substantially,  irr  the  numb(!r-  of 
r-esidents  of  New  York,  of  Swiss,  P>elgian, 
Dutch,  French,  Welsh,  or  Scandinavian 
bir-th. 

The  census  will  not  disclose  the  fact, 
but  twice  as  many  young  men  and  young 
women  between  the  ages  of  18  and  28  are 
obliged  to  wear  glasses  as  wore  them 
ten  years  ago.  The  change  in  climate  chiefly' 
accounts  for  the  great  increase. 

By  the  census  of  1880,  the  population  of 
the  City  of  New  York  at  that  time  was 
1,200.299.  This  3'ear's  census  is  expected  to 
show  a  population  of  1,675,300.  There  has 
been  no  increase  of  geographical  boundaries 
during  the  intervening  ten  year's. 

Ten  years  ago  there  were  163,483  natives 
of  Germany  in  the  City  of  New  York.  This 
year  there  are  200,000 — more  Germans  in 
New  York  than  in  Bi-emen,  Frankfort,  Co- 
logne, Stuttgart,  Dusseldorf,  Lrrbeck,  Cre- 
feld,  Nuremberg,  Stettin  or  Leipsig. 

Typewriters  and  telegraphers  have  in- 
creased more  rapidly  during  the  last  ten 
years  than  any  other  class  of  persons  in 
proportion  to  their  numbers  in  1880.  A 
majority  of  the  typewriters  employed  in 
New  York  reside  in  Brooklyn  or  Jersey 
City. 

Ten  years  ago  there  were  in  New  York 
96,402  buildings — houses,  stores,  hotels, 
theatres,  stables  and  public  department 
buildings.  This  year  there  are  114,500 — an 
increase  of  18,000.  Forty-two  thousand 
buildings  are  in  the  territory  north  of  Fifty- 
ninth  Street. 

The  number  of  residents  of  the  City  of  New 
York  who  can  neither  read  nor  write  is  less 
now  than  it  was  ten  years  ago.  But  the 
number  of  residents  of  the  city  who  can 
neither  read  nor  write  the  English  language 
has  increased  40  per  cent,  dur-ing  the  last 
ten  years. 

Ten  years  ago  the  estimated  value  of  real 
estate  in  this  city  was  one  thousand  million 
dollars.  The  exact  tigui'es  wer-e  $1,049,340,- 
33G.  This  vear's  valuation  of  real  estate  in 
New  Yor-k  is  $1,500,000,000— j"st  pei'  cent, 
mor-e,  and  an  iircrease  at  the  rate  of  fifty 
million  dollars  a  year. 

On  an  average  35  more  boys  than  girls  are 
born  in  New  York  evei'y  week.  On  the 
average  55  more  males  than  females  die  in 
New  York  ever-j'  week.  By  for-ce  of  natural 
increase,  therefoi-e,  the  female  population 
grows  more  r-apidly  than  the  male.  Dur  iirg 
the  past  ten  year-s,  fi'om  this  cause  alone,  the 
female  population  of  the  city  has  incr-eased 
10,000  nior-e  than  the  male  population. 

Speaking  of  the  female  populatiorr  only, 
there  ar-e  fewer  blondes,  mor-e  brunettes, and 
just  as  many  auburn-hair-ed  girls  arrd  women 
as  there  were  ten  years  ago.  As  the  climate 
gets  milder,  the  number  of  dark-haired  per- 
sons incx'eases,  and  the  change  has  been 


rnor-c  mar  ked  hy  the  fact  tliat  most  of  the 
immigration  of  New  Yor  k  city  has,  of  late 
y<!ar-s,  beerr  fr-om  the  southern  countries  of 
Kur  ope,  and  fr  om  tlm  souther  rr  portions  of 
the  northern  coirntri(,'s. 

Pirttitig  the  pr  obable  population  of  the  city 
this  year- at  1 ,675,000,  ther-e  ar  e  mor-e  people 
irr  New  York  than  in  any  orre  of  the  follow- 
iugStaUjs:  Alabama,  Ar-kansas,  (Jalifor-nia. 
Color-ado,  (vorinecUciit,  Delaware,  Florida 
(more  than  the  total  [)Opulation  of  the  last 
four  corrrbiried),  Kent  ucky,  Kari.sas,  Louis- 
iana, Maine,  M:ir-.\  larrd,  Minnesota,  Missis- 
sippi,  Nel)r-aska,  N(!vada,  .Vew  Hanrpshire, 
New  .ler-sey,  Oregon,  Rhode  Island,  South 
(Jar-olina,  Vermont,  West  Virginia,  or  irr 
the  four  new  States  of  Nor-th  and  South 
Dakota,  Washingtorr,  and  Montana.— jV. 
F.  Snu. 

•  •  

If  New  Yor-k  laws  governed  the  for  rrra- 
tion  of  all  corporations  which  do  busirrt.'ss  rir 
New  York  very  few  would  be  orgjiriized. 
Nine-tenths  of  the  new  corporatiorrs  beirrg 
formed  by  New  York  men  for  distinctly  New 
York  purposes  ar-e  being  organized  under 
New  Jer.sey  char-ter-s.  For-  example,  the 
North  American  Company,  or-ganized  a  few 
days  ago  under-  New  .ler.sey  laws  with  a 
capital  of  $50,000,000,  would  have  been  a 
New  Yor-k  cor-poration  but  for  th(!  oner  ous 
burdens  our  laws  impose.  The  fee  whiclr 
New  Jersey  i-eceived  for  is.suing  the  chai-t<'r- 
to  this  company  was  $10,000.  New  York 
would  have  requir-ed  a  j)relirninary  fee  of 
$(i2,500.  New  Jersey  will  tax  the  company 
annually  onl^'  on  such  i)roperty  as  it  actual- 
ly owns  in  the  State.  New  York  would  have 
imposed  an  annual  tax  of  two  per  cent,  up- 
orr  the  value  of  the  entire  capital.  Imme- 
diately after  the  New  Yor-k  Legislatur-e  r-e- 
cetly  revLsed  the  corporation  laws  to  the 
above  effect,  New  Jersey  shr-ewdly  i-educed 
her  r-equirements  of  corporations  to  a  mini- 
mum. She  is  harvesting  rich  r-eturns  at 
New  Yor-k's  expense,  for-  it  is  said  that  the 
total  capitalization  of  new  corporations 
chartered  in  New  Yor-k  since  the  law  was 
changed  amounts  to  only  about  $30,000,000. 
In  New  Jersey  the  capitalization  of  really 
New  York  corporations  r-ecentl^'  amounts  to 
some  hundreds  of  millions. 


The  adoption  of  mineral  oil  as  an  illumi- 
nant  for  clianrrels  has  made  it  possible  to  use 
a  bui-ner  which  can  corrtinue  lighted  for- 
three,  five,  and  even  eight  days  and  nights, 
without  attention  of  any  kind.  Such  bui-ner-s 
have  been  attached  to  pier  heads,  piles  and 
to  isolated  beacons,  inaccessible  in  heavy 
weather.  With  lard  oil  these  lights  could 
only  have  been  maintained  in  lighthouses 
ar  r-anged  for  keepers  to  live  in  them,  as  the 
lar-d-oil  bur-ner-s  would  gr  ow  dim  and  finally 
go  out  unless  tr-immed  every  few  hour-s. 
The  building  of  the  lighthoirses  would  cost 
anywhere  fi-om  $25,000  to  $250,000  each,  and 
each  lighthouse  would  I'equir-e  fr-om  three  to 
five  keepers.  The  three,  five  or  eight-day 
burner  mineral-oil  lights  are  established  at 
a  cost  of  fr-om  $50  to  $500  each,  and  one  man 
with  a  rowboat  can  attend  to  as  many  as  he 
can  r-each  in  his  boat.  Thus  the  adoption  of 
mineral  oil  as  an  illuminant  has  made  the 
establishment  of  isolated  har'bor,  bay  and 
sound  lights  inexpensive.  Ther-e  are  1,400 
of  these  lights  on  Western  rivei'S.  The  e.s- 
lablishrnent  of  these  lights  has  r-evolutionized 
sleamboaling,  and  it  has  made  it  as  safe  for 
boats  to  run  by  night  as  by  day. 


A  GERMAN  named  Lilienthal,  after  ex- 
perimenting for  twenty-three  years  w  ith 
ar-tilicial  wirrgs,  has  succeeded  irr  r"aii>iiig 
hirrrseif,  weigliing  160  pounds,  with  the  aid 
of  a  counter  weight  lifting  eighty  pounds. 
How  to  lift  the  other  eighty  pourrds  is  still 
beyorrd  him. 

We  are  desii'ousof  obtaining  several  serial 
articles  for  the  coming  fall  and  winter,  and 
will  thank  all  who  have  practical  matter  of 
this  class  to  submit  their  copy.  Essays  are 
not  wanted, 
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TEADE  NOTES. 

The  Cu3toms  people  are  looking  after  steam  yachts 

around  tlie  bay.    Many,  it  is  said,  fail  to  observe  the 

customs  regulaiions  as  to  obtaining  certificates  of 

inspection.    There  is  a  line  of  ^.TOO  for  such  neglect. 

»  » 
» 

F.  C.  &  A.  E.  Rowland,  New  Haven,  Conn.,  ma- 
chinists, liave  finished  an  immense  board  cutter,  the 
first  of  the  kind  manufactured.  The  machine  is  to 
be  used  in  the  Kagle  Saw  Mill,  Brooklyn.  It  is  40 
feet  long,  IG  feet  wide,  and  16  feet  iiigh,  and  weighs 
fifty  tons  It  is  fitted  with  a  knife  by  which  it  can 
cut  boards  8  feet  h)ng  by  2%  wide  at  the  rate  of  forty 
a  minute,  and  plane  the  board  at  the  same  time.  Its 
cost  is  $12,000. 


New  York  liarl)or  has  two  ship  channels  having 
a  depth  of  from  31  to  33  feet  at  low  tide  and  37  to 
3!)  feetat  higii  tide,  and  is  capable  of  admitting  ves- 
sels of  the  Jieaviest  draught.  It  also  affords  safe 
anchorage  at  all  seasons.  The  length  of  the  city's 
water  front  is, on  Manhattan  Island  shore  30]^  miles, 
and  on  the  Westchester  shore  and  islands  aQy'*,,  miles, 
or  a  total  of  60  miles,  about  15  miles  of  which 
around  Manhattan  Island  is  available  for  com- 
mercial purposes.  There  are  330  piers  around  the 
city — 114  on  the  North  River,  93  on  the  East  River, 
and  33  on  the  Harlem  River — and  new  piers  are  con- 
stantly being  built. 

*  * 

A  REPORT  received  at  the  Navy  Department  from 
Admiral  Walker,  describing  the  condition  of  the  bot- 
toms of  the  vessels  of  the  scpiadron  of  evolution 
when  docked  at  Malta,  has  created  considerable 
anxiety  as  to  the  condition  of  the  steel  plating  of  the 
'  Yorktown,''  and  her  bottom  will  be  examined  with 
great  care  when  she  is  put  in  dry  dock  at  New  York. 
The  report  shows  that  all  the  vessels  of  the  squadron 
were  tbickly  coated  with  marine  growth,  while  the 
plates  of  the  '  1'o»'A'<o?('m'  were  badly  pitted  by  the  ac- 
tion of  the  salt  water.  Impressions  wei'e  taken  of 
some  parts  of  her  bottom,  and  these  accompany  the 
report,  showing  with  great  exactness  the  extent  of 
the  corrosion. 

*  * 

* 

The  Ordnance  Bureau  of  the  Navy  Department 
has  just  completed  a  series  of  tests,  at  the  Annapo- 
lis proving  ground,  with  the  last  ten-inch  gun  fin- 
ished at  the  Washington  Ordnance  Foundry.  The 
test  was  in  every  way  highly  satisfactory.  The  gun 
developed  a  maximum  of  3,000  yards  initial  veloc- 
iry,  with  the  extraordinarily  low  pressui"e  of  four- 
teen tons  in  the  powder  chamber.  This  indicates 
that  it  will  be  an  exceptionally  efficient  and  durable 
weapon.  It  is  the  best  gun  yet  built  in  America, 
and  so  far  as  is  known  at  the  Navy  Department,  no 
other  gun  in  the  world  has  given  such  good  results 
on  trial. 

*  * 
* 

Naval  Constructor  Francis  T.  Bowles  is  soon  to 
resign,  and  is  to  have  the  management  of  a  great 
shipyard,  which  a  syndicate  of  capitalists  is  making 
arrangements  to  build  at  Chester,  Penn.,  on  the 
foundation  of  the  old  Roach  yard,  now  operated  by 
N.  F.  Palmer,  Jr.,  &  Co.  This  yard  is  to  be 
equipped  with  all  the  latest  tools  and  machinery, 
and  is  to  be  especially  adapted  to  the  construction 
of  naval  vessels  on  a  large  scale.  Mr.  Bowles  is  one 
of  the  ablest  men  in  the  construction  corps.  He 
has  been  for  some  time  in  charge  of  the  construction 
work  in  the  Norfolk  Navy  Yard,  and  his  controversy 
with  the  Bureau  of  Construction  and  Repair  over 
the  weight  of  the  battleship  '  Texas'  will  be  well  re- 
membered. He  has  been  almost  continually  in  con- 
troversy with  the  bureau,  and  will  no  doubt  be  glad 
to  be  in  an  independent  position. 

*  * 

« 

Congressman  Wheeler,  of  Michigan,  whose  Bay 
City  shipbuilding  firm  failed  to  get  the  contract  to 
build  the  practice  vessel  for  the  Naval  Academy, 
because  an  old  treaty  with  Great  Britain  seemed  to 
the  cabinet  in  the  way  of  building  a  war  vessel  on 
the  lakes,  has  decided  to  sell  out  to  a  British  syndi- 
cate, and  this  week  will  arrive  in  London  to  com- 
plete negotiations.  Arrangements  for  the  sale  of 
his  yards  were  almost  closed  three  months  ago,  but 
fell  through  at  the  last  moment.  Within  the  past 
month,  however,  a  new  syndicate  was  formed  in 
London  by  Swithenbank,  Innes  &  Co.,  brokers.  The 
Wheelers  are  to  sell  their  acres  of  yards,  buildings, 
and  good  will  and  uncompleted  conti'acts,  to  a  com- 
pany with  a  capital  of  .|3, 000. 000,  the  American  firm 
to  retain  $750,000  in  stock.  Large  rolling  mills  and 
blast  furnances  are  to  be  built  by  the  new  concern, 
and  the  business  of  iron  shipbuilding  for  both  the 
lake  and  Atlantic  coast  trade  is  to  be  pushed.  The 
Wheelers  already  have  built  two  iron  steamers  for 
the  coal  trade  between  Newport  News  and  Boston. 

*  * 

No  official  information  as  to  the  speed  attained 
by  the  cruiser  '  Philadelphia'  on  her  trial  trip  has 
yet  been  received  at  the  Navy  Department.  The 
vessel  was  designed  for  greater  speed  than  the  '  Bal- 
timore,''  but  slie  does  not  seem  to  be  much,  if  any, 
faster.  In  fact,  if  the  record  of  the  patent  log  on 
the  'Baltimore's'  trial  is  even  approximately  cor- 
rect, she  is  the  faster  vessel  of  the  two.  The 
record  of  that  log  is,  however,  open  to  considerable 
doubt.  A  comparison  based  on  the  work  of  the 
screws  also  gives  the  advantage  to  the  'Baltimore,' 
but  not  so  decidedly  as  the  log  record.  The  pitch 
of  tlie  'Baltimore's'  screw  is,  in  exact  figures,  21.565 


feet,  and  they  made  on  her  trial  trip  118  revolutions 
per  minute.  The  '  Philadelphia,'  with  20.393  feet 
pitch,  is  reported  to  have  made  120  revolutions  per 
minute.  Without  allowing  for  slip,  which  would 
be  substantially  the  same  in  both  cases,  the  '  Balti- 
more' would  have  made  2,544.67  feet  per  minute, 
and  the  '  i'/«7adeZp//ia' only  2,447.  The  two  vessels 
are  so  evenly  matched  that  a  race  between  them 
over  a  forty-mile  course  would  be  a  very  interesting 
exhibition. 

*  « 

# 

In  Northeastern  California  some  very  long 
flumes  have  been  constructed  for  conveying  timber 
from  the  site  of  its  growth  to  the  saw  mills.  One  of 
these  is  forty  miles  long,  and  the  timber  costs  but 
two  dollars  per  1,000  feet  for  transport  over  this  dis- 
tance, as  compared  with  nine  dollars,  the  cost  of 
transporting  it  by  teams.  These  flumes  are  known 
as  V  flumes,  being  made  of  two  twenty  inch  boards 
battened  on  the  outside  at  every  joint;  a  jiiece  is 
laid  across  the  bottom  of  the  flume  inside  and  about 
four  inches  from  the  bottom  to  prevent  the  boards 
getting  stuck.  The  flume  is  five  feet  across  the  top, 
and  its  height  depends  on  the  country  traversed. 
The  flumes  sometimes  run  for  long  distances  at 
angles  of  thirty  to  forty  degrees,  and  in  order  to 
check  the  fall  of  the  timber  these  rapid  slopes  are 
followed  by  long  stretches  of  level,  in  which  the 
water  resumes  its  normal  velocity.  A  first-class 
flume  costs  $5,000  a  mile,  and  will  carry,  without 
being  pushed,  100,000  feet  of  lumber  and  fifty  cords 
of  wood  per  day. 

*  * 
* 

Ice  is  cheaper  in  Savannah,  Georgia,  than  in  the 
North  and  West,  says  a  Southern  paper.  The  day 
of  high  prices  for  ice  has  disappeared,  and  ice  syndi- 
cates will  soon  be  a  thing  of  the  past,  as  machines 
for  making  ice  have  revolutionized  the  trade  in  tlie 
South.  Is  has  been  only  within  the  last  few  years 
that  Savannah  and  the  interior  depended  wholly  on 
natural  ice  brought  in  vessels  from  the  North.  When 
the  ice  crop  was  a  failure  prices  went  out  of  reach 
of  those  in  moderate  circumstances.  Northern 
cities,  to  a  large  extent,  still  depend  on  the  natural 
ice  supply,  and,  the  open  winter  being  unfavorable 
and  the  ice  output  light,  ice  is  wholesaling  in  New 
York  at  $10  per  ton,  and  in  Cincinnati  at  $30  per 
ton.  In  Savannah  ice  by  the  ton  ranges  from  $5  per 
ton  to  $7.50,  the  highest  figure,  and,  while  the  de- 
mand exceeded  the  supply,  there  is  no  danger  of  an 
ice  famine  or  high  prices.  Ice  retails  all  the  way 
from  two-fifths  of  a  cent  per  pound  to  three  quar- 
ters of  a  cent  per  pound,  in  five  to  fifty  pound  lots, 
and  nearly  every  corner  grocery  and  little  shop 
throughout  the  city  retails  ice,  so  that  there  is  a 
large  amount  of  ice  consumed  daily. 

*  * 
* 

The  new  steam  yacht  'Aztec,'  to  be  launched  next 
week  at  the  yards  of  Charles  L.  Seabury  &  Co.,  Ny- 
ack,  cannot  be  surpassed.  The  'Aztec'  is  for  Mr.  D.  A. 
Loring,  of  New  York,  and  will  cost  $16,000.  She  is 
75  feet  over  all,  11  feet  6  inches  beam,  and  5  feet  6 
inches  deep.  Her  model  is  from  Seabury  designs. 
She  will  be  schooner-rigged,  and  will  be  fitted  with 
Seabury  safety  water-tube  boilers  and  triple  expan- 
sion engines  of  160  horse-power.  Her  cabins  are 
finished  in  mahogany,  and  she  is  perfect  in  appoint- 
ments, every  inch  of  space  being  utilized.  Her  main 
saloon  is  furnished  with  sofa  beds,  and  is  arranged 
to  make  four  distinct  staterooms.  She  can  also  be 
made  in  a  few  moments  practically  an  open  cabin 
yacht. 

The  same  company  recently  launched  the  'Veda,' 
a  33-foot  yacht  built  for  Mr.  F.  B.  Clark  of  New  York 
City.  Work  is  also  progressing  at  the  Seabury  yard 
on  a  36-foot  yacht  for  the  Goldsboro  Land  and  Im- 
provement Company  of  Bar  Harbor,  Me.;  a  36-foot 
yacht  for  W.  R.  Lawrence,  Yonkers;  a  30-foot  liquid 
fuel  launch  for  Sinclair  Smith,  Nevr  York,  and  a  22- 
foot  steam  launch  for  I.  T.  Smith  of  BrooMyn.  Sev- 
eral other  boats  are  in  course  of  construction.  All 
these  are  fitted  with  Seabury  safety  boilers  and  en- 
gines. They  are  also  building  a  40-foot  launch,  only 
five  feet  wide,  to  attain  a  speed  of  seventeen  miles 
per  hour  from  60-horse-power  compound  engines. 

«  * 

* 

Arrangements  are  under  way  for  the  purchase 
by  an  English  syndicate  of  the  Roach  shipyards  in 
this  city  and  at  Chester,  the  price  agreed  upon  being 
$4,000,000.  The  transfer  may  be  made  in  a  few 
weeks,  and  then  England  will  go  into  the  business 
of  building  our  ships  in  this  country  at  perhaps  a 
greater  profit  than  she  now  gets  for  building  them 
in  her  own  shipyards.  The  property  secured  in- 
cludes the  plant  at  Chester  and  the  Morgan  Iron 
Works  here.  In  connection  with  the  sale  some  in- 
teresting information  is  made  public  regarding  the 
profits  earned  by  John  Roach  in  his  business.  A  Lon- 
don auditor  has  been  examining  the  books  of  the 
concern  from  1872  to  date,  and  reports  that  Mr. 
Roach's  profits  for  the  ten  years  ending  in  February, 
1885,  were  $4,216,837,  or  an  average  of  $421,683  a 
year.  Regarding  the  years  1885-'86,  when  Mr.  Roach 
and  the  Government  were  in  dispute,  the  directors 
of  the  new  company  excluded  those  years  from  the 
estimate.  The  work  done  during  the  subsecjuent 
years  to  date  is  reported  to  have  been:  1887,  $839,616; 
1888.  $1,303,367;  1889,  $2,701,384.  The  estimated 
profit  on  the  last  year's  business  is  placed  at  $427,332. 
On  the  basis  of  present  earnings  the  purchasers  ex- 
pect to  pay  12  per  cent,  on  the  common  stock.  The 
board  of  management  of  the  new  corporation  in  the 
United  States  will  consist  of  John  B.  Roach,  George 
E.  Weed,  Henry  Steers,  and  William  Rowland. 


By  dispatches  all  over  the  country  come 
complamts  that  the  census  is  unreliable,  in 
that  numbers  in  larg-e  cities  have  not  been 
visited.  If  this  is  the  case  in  larg-e  towns 
it  is  apt  to  be  true  of  smaller  towns  and 
villag-es,  and  there  is  good  reason  to  be- 
lieve that  much  carelessness  and  laxity  has 
occurred.  They  do  this  thing  better  in  Eng- 
land. Blanks  are  delivered  at  everj'  house, 
office,  hotel  and  building  that  is  occupied. 
Instructions  as  to  filling  out  the  list  accom- 
pany the  blanks,  which  are  delivered  by  po- 
licemen familiar  with  the  different  locations. 
It  is  ordered  that  between  11  and  1^  o'clock 
that  night  a  blank  shall  be  made  out  for 
every  person  under  the  roof  at  that  time. 
Next  morning  the  blanks  are  returned,  and 
the  census  has  been  taken.  At  the  hour 
designated  most  of  the  people  are  under 
some  roof.  Those  who  work  at  night  are 
taken  at  their  offices,  and  their  families  are 
taken  at  home.  People  are  taken  wherever 
they  happen  to  be  at  that  hour.  Then  they 
are  cautioned  not  to  be  enumerated  again. 
Few  errors  are  made,  the  work  is  easj',  and 
the  expense  hardlj'  anything. 

It  is  a  fact  that  shouting  into  a  telephone 
is  not  so  effective  as  a  moderate  tone  of 
voice.  The  reason  is  plain.  Since  the  dia- 
phragm can  only  vibrate  so  much  under  an3' 
circumstances,  a  violent  sound- blow  simply 
breaks  up  the  vibrations  into  chattel's  or  re- 
bounds, so  to  speak,  from  the  normal  vibra- 
tion due  to  the  capacity  of  the  diaphragm. 
Most  persons  use  a  telephone  as  though  it 
were  a  speaking  trumpet,  and  it  was  neces- 
sary to  roar  in  it.  If  they  would  find  the 
tone  or  volume  of  sound  necessary  to  the 
distance  traveled,  and  use  that,  the  work 
done  would  be  much  better,  and  less  nervous 
energy-  would  be  expended. 

CLUB  RAT*E?*FOR  1890. 

In  former  years  we  have  made  large  re- 
ductions for  clubs,  varying  in  amount  with 
the  numbers  sent.  These  rates  have  been 
lower  than  we  can  longer  afford,  and  we 
feel  that  -we  cannot  continue  them  longer. 
We  hope  our  friends  will  feel  that  they 
get  $2  worth  of  value  in  each  issue,  at  least 
that  annuallj^  and  continue  their  favors  for 
1890.  We  have  therefore  to  announce  that 
our  rates  for  1890  are: 

Two  names,  one  of  them  new.  .$1.80  each. 

Five  names  1.70  each. 

Ten  names  1.50  each. 

This  is  the  lowest  rate  we  can  make  for  The 
Engineer  for  anj"  number  of  names.  We  add 
also  that  all  names  comprising  a  club  must 
be  handed  in  at  one  time;  we  cannot  extend 
the  privilege  of  joining  a  club  at  any  time 
during  the  A'ear  to  one  or  two  persons. 

Those  who  are  willing  to  aid  our  enterprise 
to  the  extent  of  soliciting  their  friends  to 
come  in,  can  write  the  names  on  a  separate 
sheet  and  send  them  with  the  money.  Send 
an  express  company's  receipt  or  postal  notes 
in  preference  to  postal  orders.  Be  particular 
and  have  all  names  and  addresses  correct. 

RATES  AT  WHICh'wE  FURNISH  OTHER 
PAPERS  WITH  THE  ENGINEER. 

Subjoined  will  be  found  our  clubbing  rates 
with  other  papers,  the  proprietors  of  which 
make  a  reduction  in  their  rates  in  connection 
with  us. 

All  complaints  of  irregularity  in  receiving 
other  papers  should  be  made  directly  to  the 
publishers  of  them,  not  to  us. 

Publication  With 

Price  per  year.  The  Ekqineer. 

Scientific  American                3.00  4.50 

American  Miller                      1.00  2.75 

Manufacturer  and  Builder. ..  1.50  3.00 

American  Macliinist                3.(0  4.70 

London  Engineer  10.00  11.00 

ENGINEERS'GAZETTE.London  1.50  3.50 

National  Car  Builder   1.00  2.75 

Cotton.  Wool  and  Iron   3.00  4.25 

These  rates  are  for  new  subscribers  to  the 
journals  named,  and  those  who  send  money 
through  us  will  please  state  whether  their 
subscriptions  are  new  or  a  renewal. 

Any  periodicals  not  on  this  list  will  be  fur- 
nished at  a  discount  from  regular  rates. 

John  B.  Jackson,  Printer,  48  Centre  St..  New  York. 
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AI.!.   BOOKS    ADVERTISED    IN    THESE    PAGES    SOI.O    BY  LS. 


.■Or--* 


THE  ROBERTS  SAFETY  WATER 
TUBE  MARINE  BOILER. 

From  10  to  1,000  horse  power.  Over 
two  hundred  and  thirty  in  use,  in  vessels 
ranging  from  steam  launclies  to  ocean  go- 
ing steamers. 

Two  hundred  lbs.  of  steam  guaranteed. 
Light  weight,  easily  repaired,  very  econom- 
ical in  fuel.  The  first  boiler  lias  lasted 
ten  years  without  repairs  and  is  in  good 
condition  yet. 

SEND  FOR  HANDSOME  ILLUaTRATED  CIRCULARS. 
K.  I;:.  KOBKKXS 

18  Cortlandt  St.,  New  York. 
Works,  Bed  Bank,  X.  J.  

OCEAN     MARINE  ENGINEERS' 
BENEFICIAL  ASSOCIATION, 
No.  69,  N.  Y. 
HAL.1.,  18J)  BOWKIIY, 
mcctf*   every   WcdiiCNday    Eveiiiiiji;  at 
7.30.    Visiting^  Brollieris  with  C^redcn- 
tlalM  eordially  invited. 
GEO  UHLER,  Sec'y.  J.  GEO.  HERMES,  Prest. 


KATZENSTEIN'S 

Self- Acting  Metal  Packing, 


For  Piston  Rode,  ValT« 
Stems,  etc. 
g|Of  every  description. 
For  Steam  Engines,  Lo- 
icomotives,  Pumps,  Ac. 

Adopted  and  in  niM 
by  the  principal  Iron 
Works  and  Steamship 
Companies  within  ths 
last  10  years  in  this  and 
Foreign  Countries.  For 
full  particulars  and  re- 
ferences, address, 

L.  ZATZEKSTSIH  li  00. 

357  West  St., 

IVcw  Vorii 


HORACE  SEE, 

Engineer  and  Naval  Architect, 

(CoNSHr/riNO,  ('ONSTKUCTINO,  AND  K.XI'KIIT) 

Number  I  Broadway,  New  York. 

Van  S.\NTVf)()Ri)  &  Hauff, 

SOLICITORS  OF  PATENTS 

alikrican  and  forkion 
Advocates   in  Patent  Causes, 
Ai  PARK  ROW, 

Times  Buildins,  Rooms  191,  192,   New  York  City. 
J.,  Van  Santvooru.  W.  Hauff. 

R I C H aKD  DUDQiib . s> f 

No.  24  Columbia  Street,  New  York, 

Malo'r  and  I'ateiitco  of 

Improved  Hydraulic  Jacks 

Punches,  RoIUt  Tiil)e  Kxpaiuiers,  and  Direct  Artinn 
Sleani  Hammers.  JafUs  for  l*reH.slnjf  on  fur  Wheeln 
or  rrank  l*liis,  made  to  order.  Coniniuidrutlons  by 
letter  will  receive  prompt  attention. 


Screw  Propellers 

MANUFACTURED  ItY 

22  Corllaiid  Street.  ^e\v  Yorlt. 

Sup't  of  the  late  Del.vmateu  Ikon  Wokks 

of  same  patterns  and  designs  as  before,  a<ia|)ted  to 
each  ve-sel.    Consultins  Expert  and  ConstrucI itif,- 
Engineer.  Estimates  on  machinery, damages,  etc. 
AIK  ice:  IflACIIINES. 


STEAM  YACHTS  AND  LAUNCHES.-Steam 
Yachts  and  Launches,  their  Machinery  and 
JIanagement,  a  Review  of  the  Steam  Engine  as 
applied  to  Yachts.  Laws  governing  Yachts  in 
American  Waters,  Rules  for  Racing,  Rules  for 
Building,  Pilot  Regulations,  Specific  types  of 
Machinery,  Design  of  Hulls,  etc.,  etc.,  by  C.  P. 
Kunhardt,  8vo,  cloth  83.0P 


THE  PRATT  &  WHITNEY  CO., 

MACHINE  TOOLS 


MANUFACTURE! 


For  Railway  and  General  Machine  Shops. 

COMPRISING 

Lathes;  Planeri;  Corrugallng  Machitwi  fw  Oi-ooviyig  Chilled  Grinding  Rolls  for  Flouring  Mills: 
Drilling  Machines  {Horizo'ntal  and  Vertical);  ^ci-ew  Machines;  Milling  Machines; 
Ouiierand  Twist-Drill  Grinding  Machines,  Tim-et  Head  Chucking, 
Bolt-Cutting,  Forging  and  Finishing  Machi7iery;  Nut- 
Tapping  and  Cuttiny  Off  Machines;  Boring-Mills. 

And  Plants  Complete  for  Gun  and  Sewing  Machine  Manufacture. 
Special  Machinery  for  ivletal  Working.. 

nacbincH  Completely  Equipped  with  Tools,  Fixtures  and  Oa.D|ires 
for  iManutacluriiiff  Metal  Oo*<ls  Generally. 

U.  S.  Standard  Taps  and  Dies  for  both  Hand  and  Machhib-Woek  ;  Pipe  Taps  and  Reamers. 

HMter  Car-Builders'  Standard  Limit  Gauges  for   BOUND  BAR  IRON.     U.  S.  Standard 

Thread  Gauges.   Standard  CyUndrical  Size-Gauges.    Drop-Forged,  Steel  Caliper  Gauges. 
Standard  Hand,  Shell,  and  Chucking  Reamers.    Taper  Reamers  for  every 
purpose.  Hardened  and  Ground  Steel  Mandrils,  and  every  appliance 
in  TOOLS,  FIXTURES,  or  SPECIAL  GAUGES,  necessary 
for  STANDARD  INTERCHANGEABLE  WORK. 

Combination  L.atbe-Chncks;  Renshaw  Ratcbet  Drills.  Etc. 

^"Send  for  Illustrated  Catalogue  and  Price-List. 

J.  M.  AIjLEN,  -  -  -  President. 
■Wm.  B.  FRANKLIN,  -  Vice-President. 
F.  B.  ALLEN,  -  Second  Vice-President. 
J.  B.  PIERCE,  Secretary  and  Treasurer. 


Is.Hues  Policies  of  Insurance  after 
careful  Inspection  of  the  Boilers, 

COVERING  ALL  LOSS  OR  DAMAGE  TO 


WORTHINCTON 

STEAM  PUMPS 
PUMPING  ENGINES 
INDEPENDENT  CONDENSERS 

vSiONo  I  OR  c;knkral  CATAI.OC;i  IC 

HENRY  R.  WORTHINGTON 

Boston.   Philadelphia.    Chicago.    St.  Louis.    St,  Paul.  San  Francisco 

JOSEPH  DE  RYCKE, 

(Foriru-ru  will.  .Ion-.   I:.,a<  ji  .v  . 

94  LIBERTY  ST., 

Rooms  9  and  10.  New  York 

iJiawinj^M.  plans  and  HpecificatKitih  for 
inaririf  ciigineM  and  boilers,  Btfam  veKhelH, 
vathts  and  ttigs,  and  iron  Htructures  in 
genfr.'il. 

l*Klt->ONAI,  I'l  l(  \  I-KIN  (.nVN. 


\\    uiaki-  aii>  ttihikc  in  ni'-Tai  rr<  uii  st-rewn  lo  coinplcli; 

INVENTIONS  PERFECTED! 

DETAILS  WORKED  OUT! 

DRAWINGS  MADE. 

Sii  iill  iirlvali-  w(irkslii.|is  Illii  il  kit hi-H  ah<l  . 

pl<  li'  (luitll.s  of  toolH  l<i  Id  liv  ilic  (Jay  or  wo  k.  lo  I.. 
ventoiK    Circulars  .seiil. 

A.  .1.  W  KKI)  <k  CO. 
DriiuiflitMiien  uiid  .Model  .>Iiilier4, 

I'l-  inirl     in  1  IIII  UTV  M  .  ..I  W 


Corrugated  Metal  Gaskets.  BOOKS  for  ENGINEERS. 


(Patented.) 

Are  the  most  reliable  for  flange 
connections;  made  plain,  oval, 
square  and  irregular  for  pipes, 

CYLINDERS,  VALVES  AND  CHESTS. 

Is  not  affected  by  water,  steam, 
gas,  oil,  vapors  or  acid  solutions 


U.  S.  MINERAL  WOOL  CO., 
2  Cortlandt  Street, 

NEW  YORK. 


Second-Hand  Machinery 

Also,  all  kinds  of  Second-''and  Machinery  fur- 
nished. New  Machinery  furni.shed,  and  .Second- 
Hand  taken  in  exchange  or  purchased.  Send  for 
Monthly  List ;  too  long  for  publication. 

NEW  YORK  MACHINERY  DEPOT, 

BRIDGE  STORE,  No.  16, 

On  Franlcfort  St.,  New  York* 

A  TREATISE  ON  THE  USE  OF  BELTING  KOh 
THE  TRANSMISSION  OF  POWER,  with  numer 
ous  illustrations  of  actual  methods  of  arranging 
main  driving  and  quarter  twist  belts,  and  of  belt 
fastenings.  Examples  and  rules  in  great  number 
for  exhibiting  and  calculating  the  size  and  driv- 
ing power  of  belts.  By  John  H.  Cooper.  M.E.83.50 

PRACTICAL  ELECTRICITY. -A  laboratory  and 
lecture  course  for  first  year  students  of 
electrical  engineering,  based  on  practical  defi- 
nitions of  the  electrical  units.  By  W.  E. 
Ayrton,  F.  R.  S..  Asso.  Mem.  Inst.  C.  E. 
Illustrated.    New  York  $2.^>0 


118  page  Catalogue  free  on  application. 
TREATISE  on  the  Richards  Steam  Engine  Indica^ 

tor,  by  C.  T.  Porter.    llluHtrated,  8vo          $:{  00 

IRON  and   hleel   Founding,   by  Claude  Wylie. 

Second  edition,  revised  and  enlarged,  8vo.  00 
ALGEBRA  Self  taught,  by  W.  P.  Higgs.  Aneaoy 

and  sim|>le  explanation,  8vo   Si  00 

THE  FIREMEN'S  Guide.     A  Handb<x.k  on  the 

Care  of  Boilers.    Fourth  edition,  8vo   $<J  iiO 

USEFUL  HINTS  to  .Sea  going  Engineers,  and 

how  to  repair  and  avoid  "  br<>akdownH."  Uvu. 

«'i  80 

E.  <&,.  F.  N.  SPON, 

12  Cortlandt  Street,     •     NEW  YORK. 

STEAM  ENGINE.— A  Pocket-Book  of  Practical 
Rules  for  the  Proportions  of  Modern  Engine; 
and  Boilers  for  I>and  and  Marine  purposes,  by 
N.  P.  Burgh.  Details  of  High-Pressure  Engine, 
Beam  Engine,  Condensing,  Marine  .Screw  En- 
gines, Oscillating  Engines,  Valve-s,  etc.,  I^nd 
and  Marine  Boilers,  Proportions  of  Engines  pro- 
duced by  the  rules.  Proportions  of  Boilers,  etc. 
32mo,  roan  ,  $1  SO 

STEAM  ENGINE.— Iveson's  Horse-Power  Diagram 
shows  power  of  Simple  or  Compound  Engines, 
with  any  diameter  of  cylinder,  pressure,  speed  or 
cut-otf.  quantity  of  water  used,  mean  pressure 
for  any  cut-off,  and  Gross  Piston  pressure,  with 
explanations  25 

THE  POCKET-BOOK  OF  POCKET-BOOKS,  being 
Molesworth  and  Hurst's  Pocket  Book&,  printed 
on  Indian  paiier  and  bound  together  in  one  vol 
ume,  royal  Sin 


irno,  Russia.  :.-ilt  eil::. 


S.'>.00 


Engine  and  Plant  For  Sale. 

One  6  Horse  Double  Cylinder  Verlical 
Engine,  u.sed  only  3  months,  complete, 
with  sight  feed  lubricator,  and  all  tixtures 
ready  for  ii.se.  Also,  one  30  inch  Howard 
and  5lorse  Ventilating  Fan.  Will  be  closed 
out  at  a  bargain  to  the  first  comer. 
/  CORNISH,  54  Beekman  St.,  N.  Y. 


BUILDINGS  AND  MACHINERY, 

ALSO 

^    Covering  Loss  of  Life  and  Personal  Injury 

ARISING  FROM 

STEJIM  BOILER  EXPLOSIONS, 

The  Business  of  the  Company  includes  all  Kinds  of  Steam  Boilers. 
Pull  information  concerning  the  plan  of  the  Company  can  be  obtained  ut  the 

COMPANY'S    OFFICE,    HARTFORD,  CONN., 

 OR  AT  ANY  AGENCY.  

Psitfoi»ri  T.affnvo  fVkV  UTrkl/lai^c  I  HYDR.\ULICS.— Practical  Hj-draulics;  a  series  ot 
*.  aXiliKjl  IX  »  lUl  iaUlUei  »  Rules  and  Tables  for  the  use  of  Engineers,  etc.. 
Brand  Letters, &c.  Vanderbiir^li,  WcIIk  etc.,  by  Thomas  Box.  Sixth  edition,  numerous 
Co.,  No.  8  Spruce,  near  Nassau  St.,  New  York.  plates,  post  8vo,  cloth  S3  00 

rxmwwi    A    BBn^ai     AABa*%akii>  '^^^  PRACTICAL  STEAM  ENGINEERS'  GUIDE 

I  AIIY    X.    MiltN     PriMWANY  Inthedeslgn,  construction,  ami  management  of 

UHn  I    W    IllUtll     UUIflrHIll,  American  statlouarv,  nortable,  and  steam  tire 

234  West  29tli  St.,  New  York.  engines,  .steam  pumps,\)oilers,  injectors  govern- 

_  .  .  ors,  indicators,  pistons,  and  rings,  safety  valves 

Spiral  Springs  for   All  Purposes,  andsteamgauges.lorthe  use  of  engineers,  Ure- 

a».^iwi..T>  3  a    ■  u.     A     A  men,  and  steam  users,  by  Emory  Edwards.  lUus 

Btee!  -Wire  Rods  Straight«ned  and  Cut  to  Length*,  trated  by  119  engravingl,  crowii  8vo,  clotb.$2.5<:' 


ACTOfilE 


THE  MARINE  GEKMIOIDE  PAINT  FUK  Vii-bbLLb  mmw 

An  Anti-Fouling  Anti-Corrosive  Compound  for 

IRON,  STEEL,  COPPER  OR  WOOD. 

AN  AMKRICAN  PAINT, 

Warranted  to  Excel  any  Iron  Taint  Yet  in  Use. 

SEND   FOR   CIRCULAR   AND   COPIES  OF  TESTIMONIALS.' 

SAMUELS  &  NORTON,  Ajjents, 

132  Nassau  Street,  New  York. 


ENGINEERS'  POCKET-BOOK.— The  Pocket-Hook 
of  Pocket-Books,  being  Molesworth  and  Hurst's 
Pocket-Books,  printed  on  India  paper  and  bound 
together  in  one  volume,  royal  X2mo,  russia,  gill 
edges  s.W 


ENGlNEEItS'    ll.\Nii-Hi  "  iK.  — K.-.  il  s  Engineer's 
Hand-Buuk  to  the  Local  B<'ard  E.xaminalions, 
revised  by  W.  H.  Thorn.  11th  edition,  revised 
and  enlarg:ed,  with  280  diagrams  and  36  large 
1    plates.   Crown,  Svo,  cloth  |J.:0 


TEXTH   YEAR   OF  PUBLICATION, 


ii 


THE  ENGINEER. 


SOUTH  BROOKLYN  STEAM  ENGINE  WORKS, 

Successors  to  William  A.  Ijighthall, 
VAN  BRUNT  &  SUMMIT  8TS.,  BROOKLYN,  N.  Y. 

>eiv  York  Ofllcc,  69  Wall  Street. 

Iron  and  Brass  Foundry  and  Machine  Works, 

BUILDERS  OF 

LIGHTHALL  SURFACE  CONDENSERS. 

».  It.  <'OUIt',S  PATENT  IMPROVEIWEINTS. 

Pat.  Combined  Surface  Condenser  and  Feed  Water  Heater. 

Cast  Iron  and  IJrass  Tube  Heads,  Patent  Brass  Screw  Glands,  Patent  Paper, 
Washer,  Vulcanized  Fibre  and  Wood  Packings. 

LIGHT  WEIGHT  BRASS  CONDENSERS  A  SPECIALTY. 

Ci>NI>ENSi;R  IIKPAIRS  PRO,nPTI-V  ATTENDED  TO. 


ffleete  ConJenser  i  Enpeerii  forks, 


WHEELER'S  PATENT 
SURFACE  CONDENSER 

COMBINEO  WITH  — 


93  LIBERTY  STREET, 

NEW  YORK. 


PROPRIETORS  AND  MANUFACTURERS  OF 

WHEELER'S 

ImprovedPatentSnrfaceCondensers 

SEND   FOR  CIRCULAR. 

ALSO  THE 

WHEELER  "ADMIRALTY"  CONDENSER 
WITH  PATENT  SCREW  GLANDS, 

AND  THE  WHEELER-LIGHTH&LL  CONDENSER,  with  Patent  Waterproof  Paper  Packings. 

Liglit  Weight  Surface  and  Jet  Condensers  for  Steam  Yaclits,  etc.,  a  Specialty! 


Tensile  strength  upwards  of  79,000  lbs.  per  sq.  in.  Torsional  S  rength  equal  to  the  best 
Machinery  Steel.    Anti-Frictional  and  Non-Corrosivs. 
CAN  BE  FORCED  HOT. 

Rods  for  pumps  and  bolts.   Yacht  shafting^.   Rolled  sheets  and  plates  for  pump  linings  and  conden 
ser  tube  sheets,  etc.    lug-ot  metal  for  car  and  engine  bearings.   Spring  wire. 

ANSONIA   BRASS  &  COPPER  CO., 

Sole  Mnuiifacturers. 


CHICAGO. 


Send  for  Circular. 


NEW  YORK. 


DORETHY   &    WADS  WORTH, 

367  West  St.,  New  York. 
BOILER  TUBE  STOPPERS. 


BARNARD'S  SEPARATOR. 


Patented  Apr.  10,  1877.  No.  189,429. 

Ship  and  Smith  Work. 


Mechanical. 

Marine. 

Ek-ctrical. 

Milling. 

Hydraulic. 

Heating. 

Sanitary. 

Military. 


Naval 
Constructors 
Architects. 
Builders. 
Mechanics. 
Assayers. 
Chemists. 
Scientists. 
Students. 


Size  irxJxH 
iu.  Complete 
pocket  book. 

All  practi- 
cal problems 
sol ved  at 
sight. 

Mailed  on  re- 
ceipt of  75  cts. 


E.  0.  SMITH,  No.  1  Broadway,  N.Y. 

WARMING  AND  VENTILATING.— A  practica 
treatise  on  warming  buildings  by  Hot  Water 
Steam  and  Hot  Air,  on  ventilation,  and  the 
various  methods  of  distributing  artificial  heat, 
and  their  effects  on  animal  and  vegetable 
Physiology.  To  which  are  added  an  inquiry  in- 
to the  laws  of  radiant  and  conducted  Heat,  the 
chemical  constitution  of  Coal,  and  the  combus- 
tion of  smoke.  By  Charles  Hood.  8vo,  cloth. 
 $5.00. 


For  Separating  and  Removing  Entrained  Water 
from  Live  Steam  ;  Condense  Water  and  Oil, 
Dirt,  etc.,  from  Exhaust  Steam.  Special  Device 
for  Surface  Condensers.  Send  for  Circular  aiid 
Prices. 

GEORGE  A.  BARNARP, 

15  cortlaiidt  Street,  NEW  ¥ORK. 


"Useful  Hints  on  Steam," 

By  E.  E.  ROBERTS. 

Second  Edition.   A  Book  of  96  pages.  Illustrated. 
Full  of  information.   Mailed  upon  receipt  of 

20  CENT§. 

NO  POSTAGE  STAMPS  RECEIVED. 
AddretiB,  W.  BLITZ, 
Trieplioiie  Bids.,  1  8  Cortlaiidt  S«.,  N.Y. 


INLET 


Bilineed 

STEAM 
TRAP 


T<:' CURTIS 

MANUFACTURKD  BY 

THE  CURTIS  REGULATOR  CO., 
Beverly  St.,  Boston,  Mass. 

Has  balanced  Valve,  therefore  works  eoually  well  under 
HIGH  or  LOW  pressure  ;  discharges  full  area  of  pipe  ; 
has  hard  composition  float,  vented  to  the  atmosphere, 
and  is  warranted  not  to  collapse  or  fill. 

GENERAL  AGENCIES: 

New  York,  109  Liberty  St. 

Pliiladelpliia,  2,035  North  Front  St. 

MiiineapoIU,  310  South  Third  St. 
Chicago,  218  Lake  St. 


STEAM  p\mpm. 


»VALLEY  PUMP<^CO„  Easthampton.  Mass. 

DUPLEX  STEAM  PUMP. 

FOR  ALL  DUTIES, 

Simple,  Durable  and  EfTiclent. 

Stiitl  lor  IHhi)  (  utaloguo. 

HALL  STEAM  PUMP  CO.,  91  Liberty  St.. 

CHICAGO,  PITTSBURGH  AND  ST.  LOUIS. 


Y PROVED 


PUMPING 


The  new  Handy  Binder  makes  a  per- 
fect book  of  one  or  twenty -six  issues  of  The 
Engineer  Papers  bound  without  mutila- 
tion. Pages  open  flat.  In  flexible  board 
sid68  ciOc 

KOBERT  p.  WATSON  A:  SON, 

150  Nassau  Street,  N.  Y. 


SIX  CENTS  will  buy  a  Hack  Saw  Blide 
which  « ill  cut  iron  all  day  without  sharpen- 
ing, and  on  many  kinds  of  work  will  do  as  much 
as$l  worth  of  files.  Twelve  cents  will  buva  buti-h- 
er's  saw  blade  which  will  cut  bone  four  weeks 
without  filing.  V'oth  kinds  are  tempered  by  a  se- 
cret process  which  enables  them  to  do  five  times 
as  much  work  as  any  others  in  use.  All  saws 
marked  with  a  star  and  bearing  our  name  are 
fully  warranted  wherever  bought.  For  sale  by 
all  hardware  and  supply  dealers  in  this  country 
and  Europe. 

MILLERS  FALLS  COMPANY, 

93  Reade  Sr.,  New  Y<jrk. 


R 


ELIANCE  HYDRAULIC  JACKS. 
SOLID  DRAWN  WELDLESS  STEEL  TUBES. 
ORIGINAL  DEAD-STROKE  POWER  HAMMERS, 

No.  14  North  Fifth  Street, 


PHILADELPHIA,  PA. 


The  Original  UnYuicanizedPaciting 


vhicli  all  other  are  compared 

Accept  no  packing  as  JENKINS'  PACKING  unless 
stamped  with  our  "  Trade  Mark." 

71  John  Street,  N.  Y. 
105  Milk  Street,  Boston . 
31  North  Fifth  St.,  Phila. 
61  Dearborn  St.,  Chicago, 


JENKINS  BROS.  { 


Stevens  Patent  Spring  Dividers  I  Reliable  Calipers. 


Ideal,  No.  67 

With  Thumb  Attachment. 
Price,  by  mail,  postpaid. 

3  inch  $1.15 

4  "    1.40 

5  "      1-W 

6  "    l.To 


\o.  51 

^Viih  right  and  left  hand  screw 
These  Calipers  have  two  ten- 
si<.'n  screws  added,  thereby  re« 
nn  'Vine  ah  buck  lash^  making 
them  perfectly  reliable, 

5  inch,  price  per  pair  fL25 

Ideal  Surface  fJ.iuees,  Depth  Gauges,  Ideal  and  Leader  Spring  Dividers  and  Calipers, 
and  F"ine  Machmists'  Tools.  lUiiatrtitcd  c^tnloijuf  free  in  dU, 

J.  STEVE\.S  AR.>JS  Ac  TOOL  CO..  P.  O.  li  .x  «35  Chicopee  Foils.  Mass. 


TOOLS. 


THE  GREASER." 

ECONOMY  of  lubricant, 

SIMPLICITY  of  construction, 
DURABILITY,  and,  above  all, 
RELIABILITY  in  action,  and 
its  characteristic  points. 

NOTHING  AUTOMATIC  ABOUT  IT. 

The  hand  on  cup  prac- 
tlcallv  "feels"  the  pin.  ' 

Castor  or  lard  oil,  grease  or  tallow 
plain,  or  a  mixture  of  any  or  all  can 
be  used  while  nnder  full  steam. 

O'CONNELL  &  CAHILL, 

PATENTEES, 

Manistee,  Mich. 


ili 


WM.   BERKEFELD'S   FOSSII^   MEAI^  COMPOSITION. 


Each  Bag  marked  with  trade  mark,  thus  tW 
Beware  of  Imitations.  Order  direct  v 'ffade-ms/./. 
from  the  sole  proprietors  in  the  .  * 

United  States,  a 

THE  FOSSIL  MEAL  COMPANY, 
August  Oiese,      -      Proprietor,  W.  X  B. 
2  Cedar  St.,    New  York. 
Or  from  our  autliorized  agents. 


DIXON  S  BELT  DRESSING 

AND  LEATHER  PRESERVATIVE. 

Absolutely  prevents  a  belt  Ironi  Slipiiiiii;  inid  ilioroti. Iil.v  )>i°i-.serves  the 
leather.  It  is  not  a  new  and  untried  arlicle,  I  ut  li;is  \\\{\  stn>ni;esl  recimi- 
niendations.  It  will  pay  you  to  send  lor  circular,  lor  it  will  save  you  money. 

JOS.  DIXON,  CRUCIBLE  CO.,  Jersey  City,  N.  J. 


LE  COUNT'S  NEW  EXPANDING  MANDREL. 


(I'ateuteU  Decoiiiber  L'."),  1877.)  ^ 

If  You  will  Try  this  Tool  You  will  not 
Regi'et  the  Expense. 

AMATEUR'S  SIZE. 

Taking  anything:  from  ^  to  1  inch  inclusive,  price  $6  00 


MACHINIST'S  SIZE. 


No.  1   >^tol    in.,  price  f  10  00 

No.  2   1    to  1^  in.,  price   14  00 

No.  3  11^  to  2    in.,  price   18  00 

No.  4  (with  screws)  2    to  3    in.,  price   32  00 

No.  5   "         "   3    to  4    in.,  price   44  00 


0.  W.  LE  COUNT,  South  Norwalk,  Conn. 


INDICATOR  PRACTICE  AND  oTEAM  ENGINE 
ECONOMY,  with  plain  directions  for  attaching 
the  indicator,  taking' diagrams  computing  horse 
power,  drawing  the  theoretical  curve,  calculat- 
ing steam  consumption,  determining  economy, 
locating  derangements,  etc.,  also  tables  required 
in  making  the  computations,  by  Frank  F. 
Hemenway.    Price  $2.00 


oi.li  E  VALVE. — TlieSlide  Valve  practically  con- 
sidered, by  N.  P.  Burgh,  Engineer,  containing 
illustrations,  and  121  pages  of  letterpress.  Crown 
3vo,  cloth  82.0( 

.MECHANICAL  DRAWING.— Prepared  for  the  use 
of  the  students  of  the  Massachusetts  Institute 
of  Technology,  by  Prof.  Linus  Faunce  Sl.iiO 


Just 
Issued, 


FOR  1890, 

THE  RAILROAD,  TELEGRAPH  S  STEAMSHIP  BUILDERS'  DIRECTORY. 

A  United  States  Business  Directory  containing  the  names  of  manufacturers  and  dealers, 
covering   all   articles,  devices    and  materials   used  in  the  construction  and   operation  of 

Railroad,  Telegraph,  Steamship,  Heat  and  Power,  Electric  Light 
Co.s  etc.,  including  dealers  in  Lumber,  Iron  and  Steel.  Locomotive  and 
Car  Builders,  Railroad,  Bridge  and  other  Contractors:  Electric  Light. 
Telegraph  and  Telephone  Co.'s;  Ship  Builders  and  Materials. 

Including  a  list  of  every  Railroad  in  the  United  States,  Canada  and  Mexico  giving 
length  in  miles.  Rolling  Stock  and  Officials  in  charge  of  ordering  and  Purchasing 

Supplies;  together  with  valuable  tables  useful  in  Railroad  Construction.  jj 

JPrice,  $2,m,  ^ 


Our  Steam  Regulating  Devices 

Are  the  standard  used  by  all  the 
Sugar  Refineries,  Car-Heating  Companies,  Factories, 
Electric  Stations  and  Railroads. 
If  you  would  economize  fuel  write  the 
MASON    REGULATOR    CO.,  BOSTON. 


Bobertaon'B  Oil  Extractor 

EXTKACTH  on.,  'iHKAHK,  OltIT, 
KTC,  fHOM  E.\HAI  «T  STEAM. 


WM.  B.  BROOK   <&,  CO., 

MANUFACTUPERS'  AGENT.S  FOR 

riTTAmruT  nniiTirn  n 


PKERLKSS 
Telephone  Murray  153, 


LEATHTR  BELTINC, 

Sole  Atjents  for  Pho'mx  {'.»\n  (  ore  an<l  11  imp  Tackinffs, 
Sole  Manufacturers  of  ACME  PISTON  PACKING. 

No.  47  Murray  Street,    -    New  Y<)rk  (]ity. 

WRITE  FOR  CATALOGUE 


^(lot)sdia 


TriEAA^UFAaURES  AND  PRODUCTS 
J       jpr  THE  UNITED  STATES. 

•'  comprises  Every  Article  made  in  tLs 
%  Country -Indexed and  Gassified -and 
«j  under  eaiii  article  the  names  and  add res^ei 

•  THE  BEST  MANUFACTURERS. 

•  (oiTiplete  in  One  Royal  Octavo  Vol  oJoverlSOOpp 
i»  price 'in  ijoth  *6  In'i  Morocco  *8lnnexilileUaiher*IO. 
ft  ,  _  ^INDISPENSABLE 

•  ~to  Buyeps  of  Articles  in  all  Imes  and 

•  ~  Invaluable  a5  a  Statistical  work.. 

•  Orders  received  at  otfice  of  this  Paper  • 


WORKSHOP  RECEIPTS,  for  the  use  of  Manu- 
facturers, Mechanics  and  Scientilio  Amateurs. 
First,  second,  third  and  fourth  series,  each  con- 
taining about  450  pages,  with  illustrations, 
crown  octavo,  cloth.    Price,  $2.00  each. 


KNCJINKKK-S'  SKLTCH-B<jOK-Of  methaoic*! 
MovemenlB,  Devices,  Appliancea,  Contrivances 
and  Details,  employed  in  the  Design  and  Con- 
struction of  .Miichinery  for  every  purjKAe. 
Clasbitied  and  arranged  for  reft-rcnce  for  the 
use  of  Engineers,  Mechanical  Draughltimen, 
Managers,  Mechanics,  Inveutorn,  Patent  Agents, 
and  all  engaged  in  the  Mechanical  Arts.  With 
nearly  two  thousand  illustrations.  Descriptive 
Notes  and  Memoranda.  Hy  Thomas  Walter 
liarber.  Engineer.  Contents. — Accumulators. 
Adjusting  devices.  Anchoring.  Anti-friction 
bearings.  ApparatusfordrawingcurveB.  Auto- 
matic cut-off.  Balance  weignts.  ball  and 
socket  joints.  Beam-engine  diagrams.  Bear- 
ings. Bed  plates,  foundations.  Belt  gearing. 
Belt  Pulleys.  Blowing  and  exhausting.  Boilers, 
Types  of.  Bolts,  etc.  Bf^rmg,  drilling,  etc. 
Brakes  and  retarding  appliances.  Cams,  Ta[»- 
pets  and  wi|)er8.  Carriages,  cars,  etc.  Centers. 
Centrifugal  force,  applications  of.  Chains,  links, 
and  couplings.  Chopping,  slicing  and  mincing. 
Chucks,  grips  and  holders.  Circular  and  reci 
procating  motion.  Clutches.  Compensating 
and  balance  weights.  Concentrated  power. 
Concentrating  and  separating.  Condensing  and 
cooling.  Connecting  rods  and  links.  Contract- 
ing and  expanding.  Conveying  messages,  etc 
Conveying  motion  to  movable  ports.  Convevors. 
Cotters,  etc.  Couplings.  Couplings  for  sliaft- 
ing.  Covers,  doors,  etc.  Cranes,  types  of 
Cranks  and  eccentrics.  Crushing,  rolling  and 
disintegrating.  Curves,  apparatus  for  drawing. 
Cushioning.  Cutting  tools.  DifTerential  gear. 
Disintegrating.  Doors,  covers  manholes.  Draw- 
ing aud  rolling  metals,  etc.  Drawing  curves, 
etc..  Apparatus  for.  Drilling,  boring,  etc. 
Eccentrics.  Elastic  wheels.  Elliptical  motion. 
Engines  and  boilers  combined,  types  of.  Engines, 
types  of.  Exhausting  and  blowing.  Expand 
ing  and  contracting  devices.  Fastening 
wheels  $.3. Hi 


SUBSCRIPTION  BLANK. 

Messrs.  EGBERT  P.  WATSON  &  SON,  150  Nassau  St.,  N.  Y. 

Enclosed  please  find  |2.00.  Please  send  to  my  address  The  Engineeh  for  one  year 
from  

Sign  I^ame  and  Address  very  plainly  and  always  give  your  house  number  whert 
iiossible.   


ENGINEER'S  LOG  BOOK 

TO  GO  IN  BREAST  POCKET.-%a 

Being  a  record  of  dally  riiiis  for  one 
year,  ruled  for  all  l«-iiii»eraHiren,  prcf.*- 
iirew,  revoliilioiiM,  |>if>toii  Hpcod,  tor- 
miiiaN,  hot  %t«-II  teiiiperaturcM,  fuel 
burned,  aMliei*  and  ii  antoM,  oil  uited, 
defcrtci,  repairM,  and  mnarkM. 

Price,  One  Dollar  by  Mail. 

E&BEET  P.  WATSON  &  SON,  N.  Y. 


THE  MILLWRIGHT  AND  ENGINEER'S .  COy- 
PANION,  comprising  decimal  arithmetic,  tablts 
of  square  and  cube  roots,  practical  geometry , 
mensuration,  strength  of  materials,  mechan.c 
powers,  water-wheels,  pumps  aud  pumping-en- 
gines,  steam-engines,  tables  of  speciMc  gravity, 
etc.,  by  William  Templeton.  Seveutceulh  edi- 
tion, corrected  by  Samuel  Maynard.  Plates, 
12mo.  cloth  $2.50 

FIVE  HUNDRED  AND  SEVEN  MECHANICAL 
.MOVEMENTS.  Embracing  all  those  which  are 
most  important  in  dynamics,  hydraulics,  hydro- 
statics, pneumatics,  steam-engines,  mill'  aud 
other  gearing,  presses,  horology,  and  miscella- 
neous machinery;  and  includiug  many  move- 
ments never  before  published,  and  several  ol 
which  have  only  recently  come  into  use.  By 
Henry  T.  Brown   $1.0 


FOCflRTY'S  PnTENI 

BALANCED  STEAM  TRAP. 


The  important  feature  of  this  trap  is  that  it  has  bal- 
anced valves,  so  that  they  will  operate  with  any  pressure, 
no  matter  how  heavy  or  light.  These  valves  give  a  full, 
clear  opening,  and  can  be  made  of  any  size  desired,  pas- 
sing a  large  or  small  amount  of  water.  Another  feature 
of  this  trap  is  that  it  is  not  intermittent  in  its  action;  the 
flow  of  condensed  steam  (water)  is  constant,  no  matter 
what  the  quantity  may  be.  But  little  power  is  required 
to  open  and  close  the  valves,  as  they  are  balanced.  The 
trap  is  practically  self-adjusting  and  automatic.  The 
valves  and  valve-seats  are  of  brass,  as  also  the  lloat,  which 
is  a  solid  drawn  brass  tube  very  carefully  made  and  tested. 
These  traps  are  largely  used  for  draining  coils  and  heating 
surface  in  sugar  evaporators,  for  kettles  in  breweries,  con- 
densed milk  factories,  for  steam  heating  apparatus  of  all 
kinds— in  fact,  all  places  where  it  is  necessary  to  carry  off 
condensed  water. 

For  further  particulars,  price  list,  etc.,  address 

JAMES  H.  FOGAHTY,  97  Liberty  St.,  N.Y. 


MODt.RN  PRACTICE  of  American  .Maohiiiisl.s  and 
Engineers.  By  Egbert  P.  Watson.  This  is  a 
work  which  gives  full  illustration  of  all  the  drills 
and  cutting  tools  generally  used  in  machine 
shops,  together  with  shop  practice  in  various 
cities,  shop  economies,  etc.,  etc.,  together  with 
brief  treatises  and  hints  for  the  management  of 
steam  boilers.  Its  title  is  somewhat  misleading: 
it  was  modern  when  written  in  lt*66,  but  it  stnl 
has  a  wide  sale,  and  is  regarded  as  a  standard 
Work  $2.r0 

SHIPBUILDING.— Moilern  Shipbuilding,  and  thi 
Men  engaged  in  it  ;  a  review  of  recent  Progress 
in  Steamship  Design  and  Construction,  togethei 
with  descriptions  of  notable  shipj'ards  and  sta- 
tistics of  work  done  in  the  principal  building 
districts.  By  David  Pollock,  Naval  Architect, 
with  Portraits  and  Biographical  Notes  of  Emi- 
nent Shipowners,  shipbuilders.  Engineers,  and 
Naval  Architects,  also  views  of  notable  Ships 
Demy  8vo,  handsonielj'  bound  in  cloth  $3.00 

MACCORD'S  KINEMATICS  ;  OR  PRACTICAL 
MECHANISM.— A  Treatise  on  the  Transmission 
and  Mcdilicatiou  of  Motion  aud  the  Construc- 
tion of  Mechanical  Movements.  For  the  use  of 
Draughtsmen,  Machinists,  and  Students  of  Me- 
chanical Engineering,  in  which  the  laws  govern- 
ing the  motions  and  various  parts  of  Mecbanics, 
as  effected  by  their  forms  and  modes  of  con- 
nection, are  deduced  by  simple  geometrical 
reasoning,  and  their  application  is  illustrated 
by  accurately  constructed  diagrams  of  the 
different  mechanical  combinations  dis- 
cussed $5.00 


>lE('H.VNIt'S.— The  Essential  Elemeiit.s  ol  Practi- 
cal Mechanics,  ba.seil  on  the  principle  of  work, 
designed  for  EngiiietTing  Students.  By  Oliver 
Byrne,  formerly  Professor  of  Mathematics,  Col- 
lege for  Civil  Engineers.  Fourth  edition,  i//iu(ra(- 
ed  by   numerous    irood   Mi</run>»y«,   pobt  *vi/, 

cloth  $.2.10 

Contents.- Chap  1.  How  work  is  measured  by  a 
unit,  both  with  and  without  reference  t4ia  unit 
of  lime.  Chap.  2.  The  work  of  living  agents,  ibe 
iiiMuence  of  friction,  and  iiilroilui  es  one  ol  the 
must  beaulilul  laws  ol  motion.  Chap.  TLe 
principles  expounded  in  the  first  and  second 
chapters  are  applied  to  the  motion  of  bodies. 
Chap.  4.  The  transmission  of  work  by  simple 
macnines.   Chap.  3.   Useful  propositions. 

STEAM  ENGINE.— The  Cadet  Engineer,  or  Steam 
for  the  Student,  by  John  H.  Long,  t  hief  Engi- 
neer, U.  S.  Navy,  and  R.  H.  Bu£l,  .\ssi>lant  En- 
gineer,U.  S.  Navy.  cut»,  8vo,  cloth  $2.25 

Contents. — The  ailvantages  and  disadvantages 
of  various  kinds  of  Engines;  description,  advan- 
tages, and  disadvantages  of  various  kinds  of 
Boilers;  appendages  to  Eu„iuesand  Boilers,  the 
Paddle  Wheel,  the  Screw  Propeller,  Combustion 
of  Coal,  Erection  of  Engines,  Steam,  E-xpansicm 
of  Steam,  Cut-olTs,  the  Indicator,  the  .Slide 
Valve,  Balanced  Valves,  Saturation  of  Water  in 
Marine  Boiler;-,  Scale.and  the  means  of  l»revent- 
ing  its  Formation;  Condensers  and  Feed-Water 
Heaters,  Relation  of  Power  (or  Fuel,  and  Speed 
in  Steam  Navigation,  Management  of  Engines 
and  Boilers  at  Sea,  Overbaultng  the  Enginesand 
Boilers  in  Port,  etc. 


THIS  PAPEK   CIRCULATES  ALL  OYER  THE   U  N I T  E.D  STATES 


THE  ENGINEER. 


Compound  and  Triple 
^    Expansion  Engines, 

For  Steam  Yachts  and  Launches. 

Estimates  furnished  on  application. 

RILEY  &  COWLEY, 

MACHINISTS  AND  ENGINEERS 

Richard  &,  Bowne  Sts-, 

Brooklyn.  N.  Y. 
Tolcplioiie— 347. 


DSO 
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STEAM  USING.— Steam  Usiu-,  or  Steam  Engine 
Practice,  by  Chas.  A.  Smith,  C.  E.,  8vo,  cloth. 

  S3  00 

Contents. — On  the  Nature  of  Heat  ami  tlie  Prop- 
erties of  Steam  ;  Valve  Gear  ;  The  Quantity  of 
Steam  which  mi^ht  be  used  and  which  is  used  ; 
The  Indicator  and  Indicator  Diagram  ;  The  ex- 
periments of  Hirn  and  Hallauer  ;  Steam  Heat- 
ing. 

A  MANUAL  OF  STEAM  BOILERS.— Their  design, 
construction  and  operation;  for  technical 
schools  and  engineers.  Illustrated.  693  pp. 
By  R.  H.  Thurston,  M.  A.  Doc.  Eng.,  etc.,  etc. 
New  York  86.00 


PUMP  MAKING.— A  Practical  I!ai  il   Bot.k  on 
Pump  Construction,  by  Philip  R.  Bjorling,  plates. 

crown  8vo,  cloth    i\JA' 

Contents. — Principle  of  the  Action  of  a  Pump  : 
Classification  of  rumps  ;  Description  of  various 
classes  of  I'umps  ;  Remarks  on  Designing 
Pumps  ;  Materials  Pumps  should  be  made  of  for 
different  kinds  of  Liquids  ;  Description  of  van; 
ous  classes  of  Pump-valves ;  Materials  Pump 
valves  should  be  made  of  for  different  kinds  ol 
Liquids  ;  Various  Classes  of  Pump-buckets  : 
On  designing  Pump-buckets  ;  Various  classes  ol 
Pump-pistons  ;  Cup-leathers  ;  Air-vessels;  Rule^ 
and  Formulas,  etc.,  etc. 


THE  CONTINENTAL  IRON  WORKS. 


EtH-OOIilXj  Y3Nr,  3X1.  Y. 

SOLE  MANUFACTURERS  OF 

CORRUGATED  BOILER  FLUES 

Under  their  own  patents  and  those  of  SAMSON  FOX,  of  Leeds,  England. 
ITIADE  IN  SIZES  FROITI  28  inn.  TO  60  ins.  DIAmETER, 
  witli  Flau^^ed  or  Plain  Kiids. 

^"Take  Ferry  from  10th  or  23d  Sts.,  N.  Y.,  to  Greenpoint.-®a 
Thos.  F.  Rowland,  Pres.,  Warren  E.  Hii,i., 

Thos.  F.  Rowland,  Jr.,  Treas.  Chas.  H.  Corbktt, 


Vice  Pres. 


THE  LA 


AMERICAN  POP  SAFETY-VALVE. 

The  only  Automatic,  Adjusting,  Safety  Yalve  ever  produced. 

FOR  LOCOMOTIVES,  STATIONARY,  MARINE  AND 
PORTABLE  BOILERS. 

It  does  not  infringe  on  the  patents  of  any  valve  made 
■XVc  siinrantce  all  parlies  buying  or  using  them  protection 
again»it  all  »^uil8. 

Accepted  for  application  to  all  marine  boilers  by  the  Board  of  Super- 
vising Inspectors  of  Stea,m  Vessels,  and  approved  by  the  Secretary  of 
the  Treasury  at  Washington,  D.  C.,  January,  1885. 

Approved,  and  its  adoption  recommended  on  U.  S.  Naval  Steam- 
ships, April  1,  188.5,  by  U.  S.  Naval  Board  of  Examiners. 

u  AMERICAN  STEAM  GAUGE  CO., 

36  Cbardou  Street,  Boston,  Mass. 

Send  for  Price  List. 


AUTOMATiC  ENGINES, 

Return  Flue, 
Portable  &  Upright  Boilers 
1 ,  3  and  6  h.  p. 

Send  for  photo  and  price  list. 
F.  J.  Cl'RTIS, 

Spencerport,  N.Y. 


SHIPBUILDING.— Tlie  Pow  er  and  Speed  of  St«am 
Vessels  calculated  bv  Rules  adapted  for  Vessels 
of  all  types.  By  iVilliaiii  Bury,  M  I.M.E.,  Con- 
sulting Marine  Etigiiiet-r,  <i<ith  diagrams,  s.ma,\\ 
Ito.  sewn       81  .'0 


Key-Seating  Machines 
and  20  in.  Drills 

A  SPECIALITY. 
SEND   FOR    LIST  OP 

New  aM  Second-Hand 

Latlies,  Planer*),  Drills, 

or  anj-thing  in  Machinists 
Tools  or  Supplies. 

W.  p.  DAVIS, 

Ko('lie»itrr,  N.  Y. 

Works  at  North  Eloomfield. 


AilomtlcCitoffEiiiies 

From  heayy  patterns  and  of  unexcelled 
workmanship. 

Steel  Boilers,  Feed  Water  Heaters, 
Shafting,  Pulleys  and  Gearing.  j 

THE  UHE  S  BODLEY  CO., 

267  to  275  Water  St., 
CINCINNATI,  O. 


NEWPORT  MffSSHIP BDMNG  &DRYDOCK  CO., 

(ON  HAMPTON  ROADS.) 

Equipped  with  a  Simpson's  Basin  Dry  Dock,  capable  of  dockins:  a  vessel  600 
feet  long,  drawing  25  feet  of  water,  at  any  stage  of  tlie  tide. 
Repairs  made  promptly  and  at  reasonable  rates. 

SHIP  AND    ENGINE  BUILDERS. 

For  estimates  and  further  particulars,  address 
C.  B.  ORCUTT,  Pres't,  No.  l  Broadway,  New  York. 


NATIONAL  FILTER. 

Guaranteed  to  remove  hardness  from  water  FOR  BOILER  USE. 

For  Uoineslic  aud  Mechanical  purposes. 
Ijarge    Sis^p'S    for    Mills    and.   Water  Works, 
NATIONAL  WATER  PURIFYING  CO., 

Address  for  Pamphlet.  1-1.>  Broadway  and  86  Liberty  St.,  N.  Y.  City. 


•  m  TBI  ii^iis  ©r  • 

Unite[ 
£nclan 
Russia 

5  PAIN 

TKADL  MARK 


B.  K.  CRAMP  &  CO, 

SOLE  MANUFACTURERS  OF 

AMERICAN 

MANGANESE  BRONZE, 


KIANGANESE  BRONZE  PROPELLER  WHEELS 
 A  Specially.  

TO  OWNEES  OF  STEAM  YACHTS. 

We  particularly  call  your  attention  to  advantages 
derived  from  iheui-eof  these  Wheels  for  Steam  Yachts, 
and  would  recommend  as  a  means  of  obtaining  "  maxi- 
mum speed  at  minimum  expense  "  that  you  adopt  a 
Mansauese  Wheel. 

CORRESPONDENCE  SOLICITED. 
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steam  engineering,  applied 


The 


ENGINES    OF    THE  'MARIPOSA.' 

Improved  Morton  Valve  Gear. 
The    engravings  show  tlie    triple  ex- 
pansion   engines    of  the    '  Mariposa,'  a 
steamer   which    has    the    Morton  valve 
gear. 

The  cylinders  are  11  in.,  18  in  ,  and  25  in. 
in  diameter,  with  a  stroke  of  18  in. 
high-pressure  and  in- 
termediate-pressure 
cylinders  are  fitted 
with  piston  valves 
of  improved  design, 
the  low-pressure  cyl- 
inder h  a  V  i  n  g  an 
ordinary  double- 
ported  slide  valve, 
the  total  travel  of 
each  valve  in  full 
gear  being  2f  in. 
Each  valve  chest  is 
placed  on  the  cross- 
center  line  of  its  en- 
gine, and  at  equal 
distance  out  from 
the  fore-and-aft  cen- 
ter line  of  the  en- 
gines, so  that  the 
corresponding  parts 
of  each  set  of  valve 
gear  are  interchange- 
able. 

At  the  official  trial 
the  engines  devel- 
oped  244  i.  h.  p., 
making  174  revolu- 
tions per  minute. 

The  special  feature 
of  interest  is  the  re- 
versing valve  gear. 
The  new  features 
are  the  means  where- 
by the  port  opening 
in  either  forward  or 
backward  gear  is 
equal  for  equal  move 
ments  of  the  main' 
piston  from  either 
end  of  its  stroke, with 
a  constant  lead  at 
any  grade  of  expan- 
sion. 

The  mechanical  de- 
tails employed,  new, 
so  far  as  the  pur- 
poses for  which  they 
are  adopted  in  the 
Morton  system  of 
reversing  valve  gear 
is  concerned,  are  the 
radiating  crank  P, 
the  sliding  expansion 
quadrant  I,  and  the 
adjustable  link  H 
(see  next  page).  The 
functions  of  the  vari- 
ous members  of  the 
new  system  will  be 
following  description: 

The  radiating  crank  P  is  carried  in  a  pro- 
jection on  the  connecting  rod,  so  propor- 
tioned that  its  pin  A  radiates  equally  across 
the  center  line  of  the  connecting  rod,  and  re- 
mains practically  stationary  in  relation  to 
the  center  line  of  the  connecting  rod  during 
a  revolution  of  the  engine.  Movement  is 
imparted  to  the  pin  A  in  double-cranked 


engines  tlii  ongh  the  link  B,  attached  to  the 
crosshead  slide  at  1),  wliich  actuates  the 
pi'olonged  end  of  the  "  lead  "  or  valve  lever 
F.  Thus  it  will  be  seen  that  the  travel  or 
movement  imparted  to  the  radiating  crank- 
pin  ^  7?  is  in  a  relatively  contrary  direction 
to  that  in  which  the  piston  may  be  moving, 
and  of  the  re(|uired  amount  to  correct  tlie 


"lap"  -f-  "lead,"  and,  when  the  crank  of 
the  main  engine  is  on  either  the  top  or  bot- 
tom center,  and  the  engine  in  mid-gear," 
the  center  line  of  the  adjustable  link  //  lies 
through  the  center  of  the  valve  spindle  and 
f)arallej  to  the  center  litx!  of  link  C  and  that 
of  th(!  connecting  I'od.  The  expansion  quad- 
rant 7  is  curved  to  the  radius  of  the  adjust- 
able link  //  and 
fitted  with  a  die 
block  .7,  to  which  the 
link  //  is  connected, 
and  these  two  pieces 
are  again  connected 
to  the  levei-s  on  the 
reversing  shaft  by  a 
drag  link.  The  posi- 
tion of  the  die  block 
./  in  the  quadrant 
regulates  the  degree 
of  expansion,  oi'  the 
direction  of  the  en- 
gine's rotation,  and 
when  the  engine  is 
"  on  the  center  "  the 
die  block  ,/  may  be 
moved  from  right  to 
left  without  moving 
the  valve.  The  stem 
of  the  quadrant  1  is 
made  of  square  sec- 
tion, and  into  its  end 
is  litted  the  valve 
spindle,  secured  in 
place  by  a  cotter,  the 
spindle  guide  being 
formed  in  the  bracket 
on  whicli  is  cast  the 
arms  for  carrying 
the  fixed  center  A'. — 
Enyiiieerinrj. 


understood  from  the 


error  due  to  the  angularity  of  the  connect- 
ing rod,  but  also  to  compensate  and  correct 
the  angularity  of  the  "  lead  "  lever  F  by  one 
and  the  same  movement,  so  that  the  fulcrum 
center  G  of  the  lever  F,  which  moves  on  an 
arc  described  by  the  link  C,  vibrating  from 
the  fixed  center  K,  has  a  motion  imparted 
to  it  in  time  with  that  of  the  piston.  Tiie 
overhung  end  G  N  of  the  lever  i*^  is  so  pro- 
portioned as  to  travel  the  amount  of  the 


dav  to  be  scorned  bv 


The  man  who  goes 
banging,  b  u  m  ping 
and  buzzing  through 
the  w  o  r  1  d  ,  like  a 
Inanble  bee  against  a 
window,  stepping  on 
I  veryone's  toes,  and 
I  uttling  everyone's 
sensibilities,  has  only 
liinself  to  blame  if 
he  finds  himself  un- 
po[)ular.  A  good 
many  of  us  are  fools, 
and  do  f  o  o  1  i  s  li 
1  iiings  ;  but  we  hate 
to  be  bluntly  told  of 
them  and  crushed 
tlat  b3'  an  unauthor- 
.ed  fool-killer.  We 
.ill  like  the  man 
j:'r  who  humors  our 
frailties,  anil,  though 
seeing  them,  does 
not  drag  them  forth 
into  the  cruel  light  of 
all. 


A  few  inventors  have  not  yet  fully  real- 
ized the  utter  hopelessness  of  any  etlort  to 
introduce  car  couplers  which  are  not  of  the 
blaster  Car  Builders'  type,  and  some  of 
them  spent  money  and  time  to  show  their  in- 
ventions at  the  convention.  |Tlie  sooner  they 
abandon  this  line  of  effort  the  less  time  and. 
monev  thev  will  waste 


14 


^HE  ENGINEEK. 


SPECULATION     ON    THE     'CITY  OF 
PARIS'  DISASTER. 

Mr.  John  Watt  writes  to  Engineering  as 
follows:  "  From  the  evidence  given  and  the 
opinions  expressed  at  tiie  Board  of  Trade 
inquiry  into  the  recent  disaster  to  the  '  City 
af  Paris',  not  much  light  has  been  thrown 
on  the  primary  cause  of  this  unfortunate 
occurrence. 

"  When  the  vessel  was  placed  in  the  grav- 
ing dock  it  became  self-evident  the  engine- 
room  disaster  was  attributable  to  the  shaft 
breaking;  this  in  turn  to  an  excessive  wear- 
ing down  of  the  stern  bush,  and  this  again 
to  the  bursting  or  splitting  of  the  brass 
liner  on  the  propeller  shaft  within  the  stern 
bush. 

"From  what  was  to  be  seen  of  the  re- 
mains of  this  liner,  there  can  hai-dly  be  two 
opinions  but  that  it  had  burst  or  split ;  but 
with  refei-ence  to  the  abnormal  force  to  ef- 
fect this  after  some  twelve  months'  I'unning, 
there  is  little  or  no  evidence  or  opinion 
brought  forward.  With  your  permission, 
therefore,  I  venture  to  submit  a  few  observa- 
tions that  will  meet  the  vaiious  points  of 
the  case. 

"  One  thing  that  strikes  an  observer  fs  the 
way  in  which  the  outboard  shafting  is  in- 
closed and  protected  by  a  casing  from  the 
stern-gland  to  the  propeller  boss ;  not  that 
this  casing  is  absolutely  water-tight,  but  in 
a  great  measure  it  prevents  the  free  access 
of  water  to  the  stern  bush.  Again  this 
stern  bush  is  so  constructed  tliat  it  cannot 
be  drawn  from  the  after  end  in  the  event  of 
repairs  or  relilling.  In  order  to  getthe  bush 
out  the  whole  of  the  outboard  would  have 
to  be  taken  down — a  work  of  no  ordinary 
magnitude.  This  will  be  seen  to  be  a  grave 
defect  in  the  design,  and  to  it  may  be  attrib- 
uted in  an  indirect  manner  the  cause  of  the 
disaster. 

"  Now,  the  evidence  goes  to  show  the  bush 
was  repaired  or  partially 
refilled  with  lignum  vita? 
in  place,  not  that  other 
bushes  have  not  been 
successfully  repaired  in 
this  manner;  but  when 
it  is  considered,  the 
workman  has  to  fit  in 
these  strips  between 
the  shaft  and  bush  for  a 
distance  of  some  G  ft., 
only  by  the  greatest 
care  would  the  shaft 
become  properly  bedded 
over  the  whole  surface. 
The  weight  on  the  bear- 
ing is  about  35  tons,  and 
the  surface  velocity  of 
500  ft.  per 


shaft  about 
minute. 

"Taking 
points  into 


shafting  ran  in  cast-iron  bushes.  To  md^ny 
the  theory  of  a  bearing  getting  hot  some 
15  ft.  under  water  will  appear  absurd; 
but  strange  phenomena  do  occur.  The 
chemist    manufactures    ice    in    red  hot 


THE  MOKTON  VALVK  GEAR. 

crucibles,  or  with  a  piece  of  potassium  sets 
water  on  fire.  The  brightness  of  a  shooldng 
star  reveals  to  the  astronomer  that  a  mov- 
ing opaque  body  in  our  atmosphere  is  wast- 
ing its  substance  by  excessive  friction.  So 
now  the  engineer  has  the  honor  of  creating 
suftlcient  friction  as  will  produce  heat 
enough  to  destroy  stern  bushes." 


HOUSTON'S  SHORT  CIRCUIT  DRAUGHT 
FOR  LOCOMOTIVES.* 

The  invention  herewith  illustrated  shows 


all  these 
considera- 
tion, it  does  not  reqviire  a  great  stretch  of 
the  imagination  to  trace  the  result.  In  her 
run  down  channel  heating  would  take  place, 
the  liner  and  shaft  gradually  expanding. 
When  she  came  to  anchor  at  Queenstown 
the  liner  would  be  the  first  to  cool  and  con- 
tract; but  the  contraction  has  been  too  much 
for  the  liner,  and  hence  bursting  or  splitting 
is  the  result.  Again,  in  this  case  the  liner 
was  further  secured  to  the  shaft  b^'  a  num- 
ber of  brass  screws,  aiid  the  line  of  fracture 
would  most  probably  be  through  a  line  of 
these  screws,  one  edge  freeing  itself  while  the 
other  would  be  held  down  b}'^  the  screws. 
When  the  shaft  cooled  and  contracted  to  its 
ordinary  dimensions,  the  loose  edge  of  the 
liner  would  be  left  projecting  above  the 
other.  With  regard  to  the  remainder  of  the 
screws,  these  would  prevent  the  liner  from 
leaving  the  shaft  in  their  immediate  vicinit}^, 
so  that  the  liner  would  be  an^'thing  but  a 
true  circle.  In  this  state,  then,  the  ship  re- 
sumed her  voj'age.  The  cutting  and  grinding 
commenced.  First  the  edges  of  the  liner 
would  tear  out  the  lignum  vitiT,,  then  brass  on 
brass  till  both  disappeared,  and  lastly  steel 
on  steel,  and  this,  too,  evidently  at  a  much 
greater  rate  than  of  old,  when  wrought-iron 


Tig.  1. 

a  very  snnple  and  ingeniously  worked  out 
device  for  improving  the  draught  of  locomo- 
tives and  dismissing  the  products  of  com- 
bustion, including  the  cinders,  by  as  short  a 
circuit  as  possible.  It  is  the  conception  of 
Charles  Houston,  a  locomotive  engineer  on 
the  Central  Railroad  of  New  Jersej',  and 
has  been  in  operation  for  some  months  on  No. 
145,  an  old  engine  of  the  Standai'd  class,  in 
passenger  service.  The  idea  of  the  inventor 
was  to  reduce  the  area  cleared  by  the  ex- 
haust to  its  lowest  terms.  This  would  en- 
tail much  less  work  upon  it  and  allow  the 
nozzle  to  be  larger  than  those  in  general  use, 
which  would,  of  course,  reduce  the  back 
pressure  to  a  certain  extent,  adding  to  the 
efficiency  of  the  actual  pressure.  To  carr\- 
out  his  conception,  the  forward  tube  sheet  is 
surrounded  hy  a  sheet-steel  hood,  as  shown 
in  fig.  2,  and  in  section  in  fig.  1.  This  hood 
leads  by  easy  curves  directly  to  the  stack,  the 
base  of  which  is  prolonged,  as  shown,  to 
within  a  few  inches  of  the  hood.  This  base 
is  also  perforated,  which  permits  the  small 
cinders  to  pass  through,  but  at  A,  A\,  there 
are  larger  openings  through  which  an^'  large 

•  We  are  indebted  to  the  Locomotive  Engineer,  N.  Y.,  for  the 
engraving. 


cinders  are  thrown  directly  into  the  smoke- 
box  extension.  At  B,  fig.  1,  a  small  pipe 
enters  the  nozzle  stand  and  turns  around  it, 
directing  its  jet  out  of  the  lower  opening  at 
A';  this  is  to  throw  out  such  cinders  as  lodge 
at  the  base  of  stand,  and  are  too  large  to  go 
out  through  the  screen.  At  C  and  IJ,  fig.2, 
is  shown  the  arrangement  of  air  pump  ex- 
haust and  blower  pipes.  Fig.  2  is  a  front 
view  of  the  device;  the  fi  ont  above  the  nozzle 
can  be  taken  off  for  examination,  or  to  clean 
the  nozzle  or  screen.  It  will  be  seen  that  the 
steam  pipes  are  entirely  outside  of  the  hood, 
and  their  leaking  will  not  affect  the  steam- 
ing qualities  of  the  engine. 

So  far  as  known  at  present  this  arrange- 
ment is  a  marked  improvement  over  the  old 
netting  and  tortuous  jjassage  smoke-box  in 
general  use.  There  is  no  netting  to  be  cut 
out,  gummed  up,  or  to  offer  resistance  to 
the  products  of  combustion  by  cutting  them 
up  into  jets  one-quarter  of  an  inch  square. 
The  engine  is  an  8  wheeler,  18"  x  22' cylin- 
ders, with  a  5^-foot  wheel,  and  rather  a 
small  boiler;  hard  coal  is  used  in  a  fire-box 
9  feet  long  and  3G"  wide;  she  originally  had 
a  pair  of  ?>"  nozzles,  and  was  changed  to  a 
single  nozzle  3J"  in  diameter;  since  this  de- 
vice has  been  used,  the  nozzle  has  been 
opened  to  4|".  The  engine  is  on  express 
runs,  making  138  miles  of  fast  time  every 
day.  One  noticeable  improvement  is  the 
even  way  the  fire  burns^  being  alike  all  over 
the  box;  the  engine  runs  101  miles  without 
using  a  poker  or  slash  bar.  In  May,  1889, 
with  standard  extension,  this  engine  ran 
3,744  miles,  using  129  tons  of  coal;  in  the 
same  month  this  3'ear  she  ran  3,864  miles, 
using  115  tons  of  coal,  and  on  one  trip  dail^' 
hauling  a  five-car  train,  where  last  year  it 
was  four  cars,  but  it  is  fair  to  sa.y  that  in 
the  meantime  the  engine  has  been  over- 
hauled. All  the  repairs  on  her  boiler  con- 
sisted in  taking  out  thirty-five  flues,  and 
piecing  them  out.  The 
repairs  to  the  machin- 
ery do  not  affect  the  de- 
vice in  any  way.  It  can 
be  applied  with  equal 
facility  to  a  short  or 
an  extension  arch,  and 
no  changes  are  made  in 
the  engine,  except  mak- 
ing the  nozzle  shorter, 
and  in  the  arrangement 
of  the  blower  and  brake 
exhaust  pipes. 

With  regard  to  the 
use  of  sci'ews  to  fasten 
rails,  while  the  adhe- 
sive power  is  greater 
than  the  spikes,  their 
ability  to  resist  rlatei-al 
^  expansion  is  much  less. 

^^Cf-^-  Careful  tests  have 

shown  lhat  it  is  about  in  the  ratio  of  two  to 
one  in  favor  of  a  squai'e  as  against  a  round 
section  of  equal  area.  The  round,  when  sub- 
jected to  pressure,  acts  as  an  obtuse  wedge 
to  force  the  fiber  of  the  wood  to  each  side 
of  the  center.  The  other  objection  to  the 
use  of  the  screw  Avas  that  it  does  not  give 
sufficient  bearing  against  the  flange  of  the 
rail,  as  it  only  touches  at  a  point  on  its 
periphery.  A  large  quantity  of  screws  were 
used  for  ^fastening  on  a  number  of  eastern 
roads  about  20  years  ago,  but  after  a  short 
trial  their  use  was  abandoned,  as  they  were 
found  to  be  inferior  to  the  common  spike  for 
the  purposes  for  which  they  were  required 
when  called  for. —  W.      {irhoever  he  in). 

This  occurs  in  the  proceedings  of  the  re- 
cent convention  of  i-ailway  master  mechanics: 

"  The  principal  question  on  which  the  ex- 
haust nozzle  practice  of  the  country  splits 
is,  whether  the  pipes  shall  be  double  or  sin- 
gle." 

Well,  as  the  trade  has  been  splitting  for 
over  thirty  years  upon  it,  to  our  personal 
knowledge,  why  not  give  it  up,  and  say  it  is 
a  point  which  admits  of  no  hard  and  fast 
rule  ? 


If) 


COLORING  OF  METALS  BY  OXIDATION. 

The  cause  of  tlu^  appearance  of  annealing- 
colors  has  generally,  alLlioiigli  witliout  any 
proof,  been  ascribed  to  the  oxidation  of  the 
iron.  Ml'.  S.  Stein,  well  known  from  his  ex- 
pei'imental  investif^ations  of  ir-oii  and  steel  at 
high  temperatures,  in  the  Zeitsch.d.  Ver.  D. 
Ing\,  has  now  conclusivcily  .shown  tluit  belief 
to  b(>  well  founded.  Pieces  of  iron  and  s1,('el 
were  carefully  cleaned  withal(H)hol  and  ether-, 
and  put  into  a  gla.ss  tube  ;  tlio  aii-  was  ex- 
hausted and  replaced  with  pure  nitrogen, 
which  also  was  pumped  out  in  order  to  secure 
a  thorougli  removal  of  the  oxygen.  The 
tube  was  then  gradually  heated,  and  as 
hydrogen  and  nitrogen  getieratfid 
from  the  metals  they  were  pumped 
out.  The  inner  surface  of  the  tube, 
on  its  cooler  parts,  became  covered 
with  a  white  precipitate  of  a  still 
unknown  nature.  The  whole  scale 
of  the  temperatures  appropriate  for 
the  appearance  of  the  annealing 
colors  was  tried,  but  these  failed 
to  appear,  whereas  they  were  called 
forth  immediately  on  tlie  admission, 
into  the  tube,  of  air  with  oxygen.' 

Messrs.  R.  Schwirkus  and  F.  v. 
Liechtenstein  have  demonstrated  in 
an  experimental  way  that  an  in- 
creasing hardness  of  the  steel 
necessitates  an  increasing  heating 
to  produce  the  same  annealing  color, 
and  that  the  composition  of  the 
steel  affects  the  conditions  for  the 
appearance  of  the  dillerent  colors 
in  a  still  higlier  degree  than  the 
hardness.  The  combinations  of 
temperatures  and  colors  in  the  ordi- 
nar^^  manuals  are  thus  entitled  to 
only  conditional  correctness  at  best. 

Another  series  of  experiments  re- 
lating to  the  influence  on  the  colors 
of  the  duration  of  the  heating,  mani- 
fested that  they  can  appear  at 
even  very  low  temperatures  if  they 
are  only  kept  up  long  enough,  and 
that  the  dilference  between  hard  and 
soft  steel  asserts  itself  here  too.  A 
soft  piece  exposed  during  several 
days  to  the  heat  of  177  degrees  C. 
showed  purple  after  G8  hours,  violet 
after  93,  and  dark  blue  after  120, 
whereas  a  glass-hard  piece  tui-ned 
light  yellow  after  20.5  hours,  dark 
yellow  after  27,  orange  after  50,  and 
purple  after  103.  At  higher  tempera- 
tures the  colors  appear  with  shorter 
intervals. 


ALLtlie  United  States  flags  hitherto  doing" 
duty  as  union  jacks  and  ensigns  on  board 
naval  ships,  or  at  ai'iny  posts,  have  been 
called  in,  to  give  place  to  one  whose  blue 
field  shall  contain  forty-two  stars  instead  of 
thirty-eight.  The  stars  are  an-anged  in 
seven  rows,  six  in  a  row. 


COMPOUND  CONDENSING  LAUNCH  EN- 
GINE No.  2. 

By  the  Bureau  of  Steam  Engineeking, 
U.S.N. 

This  engraving  shows  low-pre.ssure  cylin- 
der of  tlie  compound  engine  for  steam 
launches;  the  high- pressure  was  given  in 


A  RECENT  trial  of  the  new  sewage 
purification  works,  Worcester,  Mass., 
was  entirel}-  satisfactory,  and  gives 
reason  for  the  belief  that  the  sewage 
problem,  so  vexatious  to  the  people 
of  Worcester,  has  been  solved.  We 
may  say  briefly  that  the  plant  con- 
sists of  a  series  of  open  tanks  con- 
structed of  brick,  having  a  combined 
area  of  about  an  acre,  a  mill  for 
grinding  chemicals,  and  vats  in  which 
these  chemicals  are  mixed  with  a 
small  quantity  of  crude  sewage.  This  mix- 
ture is  thence  discharged  into  the  stream 
which  flows  from  the  sewers  into  the  brick  ba- 
sins where  the  chemicals,  (chiefly  lime),  com- 
bine with  some  of  the  impurities,  forming  a 
coagulum,  which,  as  it  settles,  cari-ies  with 
it  to  the  bottom  of  the  basin  other  impuri- 
ties, leaving  the  sewage  almost  as  clear  as 
sprmg  water.  This  clarified  sewage  is  al- 
lowed to  flow  into  the  river,  and  the  sludge 
is  drawn  oil  from  below  and  deposited  on 
land  adjacent  to  the  works,  where  it  will  be 
plowed  under.  The  basins  are  so  construct- 
ed that  all  may  be  used  simultaneously,  or 
the  flow  of  sewage  cut  off  from  anyone  or 
more  of  them  for  removing  the  sludge,  for 
cleansing  or  repairs. 


A  NEW  musical  instrument  is  announced. 
A  bass  fiddle  big  enough  to  make  a  little 
catboat— fourteen  and  a  half  feet  over  all 
and  eight  and  a  half  beam. 


the  previous  issue.  It  will  be  observed  that 
this  engine  is  exceedingly  light,  and  it  would 
be  policy  for  those  who  need  them  for  rougii 
and  tumble  work  to  add  twenty-five  per 
cent,  to  the  working  details. 


"A  PECULIAR  method  of  building  a  wall, 
which  would  apparently  lead  to  a  great  uni- 
formity of  style,  is  practiced  by  the  Romans. 
They  erect  two  boards  between  which  they 
pour  a  plaster  of  mud;  the  partitions  are 
afterwards  removed,  when  the  material 
solidifies." 

Well,  a  wall  made  out  of  a  plaster  of  mud 
is  not  a  good  wall.  It  is  made  of  concrete, 
not  muil. 


Prickly  heat,  so  called,  is  a  terrible 
affliction,  and  can  be  cured  by  powdered 
sulphur  poiuiced  on  witli  a  soft  cloth.  It 
makes  a  man  smell  like  a  gasket,  but  it 
kills  prickly  heat. 


FLAT  DRILLS. 

The  paragraph  appended  is  cut  from  In- 
(lufstrieH,  San  Francesco,  edited  by  a  man 
who  is  one  of  the  best  mechanics  i'ti  tliis  or 
any  other  country,  but  he  is  constitutionally 
op|)Osed  to  having  any  one  .say  so.  We 
don't  care — w(!  will  continue  to  say  it.  Re- 
garding the  paragraph  itself,  here  it  is: 

"Tli(!  old  l)(>.v  cliiick-— may  itn  hli.'idow  ^row  less — 
iiH'uiil  a  block  of  wood  bolU'd  to  a  fac«;  nlateand 
llien  hored  out  with  the  Kliilt;  rewt  or  liana  toolw  to 
fit  the  "piece,"  which  wan  then  driven  in.  Next  came 
the  flat  drill,  either  bare,  or  with  blocks  of  wood 
riveted  on  tlie  Hiiles,  to  form  an  abutment.  Oli.  the 
holes  we  made  in  tlione  old  times  !  "Smooth  as 
glass,"  says  the  pioneer — smooth  !— y<  s  duiooth  ;  but 
not  uniform  or  strai>;ht.  They  were  line 
holes  to  look  intrj,  the  same  as  a  gun  barrel 
is,  l)ut  when  you  t-.nw.  to  tit  Bomethinpj  in 
these  holes,  the  sham  wa«  exposed.  The 
old  adage  is,  "all  that  glitters  is  not  gold.  ' 
The  bore  of  a  common  gun  is  a  "humbug;  ' 
try  to  pa-sH  a  mandrel  into  or  through  it 
and  see." 

As  to  the  chuck,  and  the  g-un, 
yes,  in  cheap  guns,  but  as  to  the 
flat  drill — well,  maybe  so.  Doctors 
will  di.sagree,  not  because  tliey  wisli 
to.but  because  their  experiences  liave 
been  dillerent.  There  are  flat  drills 
and  flat  drills;  if  not  backed  up,  or 
reinforced  by  blocks  screwed  on  to 
it,  the  Hat  drill  is  certainly  not  relia- 
ble for  a  true  hole,  but  when  sup- 
ported by  blocks  and  not  too  much 
metal  left  to  be  removed,  the  flat 
drill  is,  to  our  mind,  the  speediest, 
most  exact,  and  altogether  the  love- 
liest tool  to  finish  small  bores  with. 
There  is  no  doubt,  however,  that  a 
man  w^ho  hates  a  Hat  drill  can  do 
very  bad  work  with  one. 

1  HERE  IS  illustrated  in  a  late 
nuinber  of  the  Iron  Age  a  newly  de- 
signed radial  drilling  machine  with 
some  good  points,  but  when  we 
come  to  the  weight  of  more  than 
five  tons,  and  a  spindle  2;^^  inches 
diameter,  one  has  to  pau.se  for 
breath.  We  have  some  drilling-  ma- 
chines here  with  these  small  spindles, 
and  geared  to  act  like  what  the  old 
millwright  called  a  "backlash  pre- 
server." Why  not  make  the  spindle 
four  times  as  large — 4  inches  in 
diameter  instead  of  2|  inches,  and 
above  all  place  the  differential  gear- 
ing on  the  main  spindle.  The  Union 
Iron  Works  some  time  ago  ordered 
a  radial  drilling  machine  from 
abroad,  because  they  could  find  none 
made  in  this  countrj'  with  the  re- 
quired power  and  rigidity  in  the 
spindle  for  boring  in  wrought-iron. 
^  ^  The  last  machine  for  drilling  and 
boring,  erected  at  the  Union  Iron 
Works,  has  a  spindle  nine  inches  'm 
diameter,  and  it  will  drill  a  hole  1 
inch  in  diameter  quite  as  well  as  one 
of  the  "fragile"  machines  with  a 
spindle  2:^^  inches  diameter. — Indus- 
tries. 

The  late  Horatio  Allen  built  the 
boss  vertical  drill  in  this  country  for 
the  Old  Novelty  Works.  This  drill  weighed 
something  like  30  tons  and  had  a  spindle 
12"  diameter.  It  would  handle  a  2'  drill 
easily,  or  bore  out  a  core  from  the  hub  of  a 
wroughl-iron  ciank,  leaving  a  hole  2'  diam- 


It  was  a  very  useful  tool,  but  it  was 
radial  drill  machine. 


eter 
not 

The  old  inquiry  as  to  why  a  lobster  is  red 
when  boiled,  has  been  answeretl  by  Science 
in  the  Family.  It  says  that  when  the  lob- 
ster is  immersed  in  boiling  water,  the  blue 
pigment  is  destroyed,  and  the  red  pigment, 
which  is  very  stable,  appears  in  all  its 
brilliancy. 

We  always  thought  it  was  because  they 
were  scalded. 


A  HEADLINE  in  a  morning  contemporary, 
"  edited  by  old  soldiers,"  reads  "One  More 
Veteran  Ix\ss."  The  writer  possil>ly  meant 
to  say.  "  One  Less  Veteran  More." — Madu 
son  {Wis.)  Journal. 
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THJ:  ENGINIIER. 


Lettefg  to  the  Editof.  

To  avoid  misconception  toe  state  that  this  department  is  open  to 
all  Tlie  experienced  and  inexperienced  mecftanic  ana 
engineer  meet  <m  common  ground,  and  are  free  to  express 
their  views  in  their  oum  way.  No  commumcat ions  will  be 
suppressed  except  their  tenor  and  tone  are  against  the  policy 
of  this  page.  Personal  reflections  should  be  carefully  avoided 
Correspondents  need  not  hesitate  to  rorite  for  supposed  want 
of  ability.  Such  corrections  as  are  needed  will  be  made  with 
pleasure.  It  is  specially  requested  that  all  figtires  be  made 
very  plain  and  all  proper  names  clearly  written. 

"BOOK  ENGINEERS  vs.  PRACTICAL  ENGINEERS." 

Editors  Engineer: 

I  would  like  you  to  advise  mc  on  the  following 
subject:  It  is  my  ambition  to  become  a  iue(^iiani- 
cal  engineer,  and  with  tiiis  end  in  view  I  have  been 
entered  as  a  prospective  student  of  a  well-known 
Polytechnic  Institute.  Since  then  I  have  been  in- 
formed that  the  only  proper  way  for  me  to  b  -come 
a  tirst-class  engineer  is  to  servo  an  apprenticeship 
in  a  machine  shop,  and  work  my  way  up  to  the  toj), 
and  while  an  engineering  school  is  well  enough  in  its 
way,  the  majority  of  its  graduates  are  what  are 
popularly  known  as  "  kid  glove  "  or  "  book  "  engi- 
neei-s.  If  I  am  going  to  be,an  engineer,  I  want  to  be 
a  good  one  or  none  at  all.  "  Not  only  do  I  want  to  be 
a  "  book  "  engineer,  but  also  a  ijradical  engineer 
and  machinist.  My  love/)t\engineering  is  no  mere 
wliim,  it  having  been  my  higliest  ambition  from 
early  childhood;  and  with  the  hope  of  being  an  en- 
gineer some  day  I  have  spent  my  leisure  time  read- 
ing and  studying  mechanical  books  and  papers,  and 
drawing.  Now,  Mr.  Editor,  what  shall  I  do  to  be- 
come an  engineer  V 

Shall  I  go  to  the  "  Institute,"  or  to  a  machine 
shop  V  If  you  will  advise  me  as  to  the  best  course 
for  me  to  follow,  I  will  be  extremely  obliged  to  you. 
I  have  already  taken  up  too  much  of  your  time,  but 
before  I  close  I  will  say  that  I  have  taken  The  En- 
gineer for  three  years,  and  take  this  opportunity  to 
thank  you  for  the  many  hours'  pleasure  it  has  af- 
forded me.  I  take  several  papers  of  the  kind,  but 
The  Engineer  is  my  favorite,  and  the  only  fault  I 
can  find  with  it  is  that  it  is  not  a  weekly  paper. 
With  best  wishes  for  the  prosperity  of  The  Engi- 
neer, and  thanking  you  for  any  advice  you  may 
give  me,  I  remain, 

St.  Avigustine,  Bla.  C.  R.  M. 

[It  is  a  pleasure  to  find  a  young  man  who  earnestly 
desires  to  actvance  himself,  and  is  seeking  for 
light  from  those  who  have  traveled  the  road  he  has 
set  foot  in.  We  will  give  him  what  aid  we  can. 
Unquestionably  the  shop  first,  and  the  school  next. 
One  aids  and  supplements  the  other.  In  the  shop 
lie  all  the  secrets  of  nature  and  natural  laws,  and  in 
school  books  and  in  the  words  of  professors  the  key 
to  them.  "Practical  engineer,"  and  "  book  engi- 
neer," are  meaningless  words,  unless  used  in  con- 
nection with  some  branch  of  the  profe.ssion  to  which 
they  specially  apply.  Tne  practical  engineer,  so-call- 
ed, is  generally  a  man  who  uses  the  term  apologeti- 
cally; he  is  too  lazy  to  study  the  cause  from  an  ef- 
fect, so  he  takes  refuge  in  the  assertion  that  he  is  no 
scholar,  but  he  knows  more  about  the  steam  engine 
than  a  professor  does.  As  a  matter  of  fact,  he  does 
not.  He  simply  knows  the  sequence  of  parts  in  the 
engine,  but  when  it  comes  to  principles  he  disdains 
to  acknowledge  that  there  are  any.  It  is  all  lue- 
chaiiical — the  action  of  the  engine  is — and  natural 
laws  are  ignored.  Is  it  not  a  little  curious  that 
while  the  professor,  who  is  a  student,  is  fully  aware 
of  the  value  of  practical  experience,  and  tries  to  get 
all  he  can,  the  so-called  practical  man  derides 
instruction  and  flouts  at  it  ?  Let  our  young  friend 
go  into  a  good  machine  shop  and  learn  the  trade 
as  well  as  he  can;  let  him  tile,  run  a  lathe  and 
planer,  and  learn  how  to  fit  up  work,  not  in  a  dilet- 
tanti or  amateur  fashion,  but  just  as  if  that  trade 
was  all  that  stood  between  him  and  starvation,  or 
the  short  commons  of  a  wife  and  children.  Let  him 
fear  to  be  discharged;  let  him  be  ambitious  to  be 
known  as  the  best  workman  in  the  shop,  and  when 
he  has  done  this  for  three  or  four  years  he  can  go  to 
the  Polytechnic  and  put  in  four  years  more.  Given 
equal  intelligence,  no  man  will  be  his  peer  at  the 
end  of  that  time.  When  he  hears  false  doctrines 
preached  he  can  refute  them  and  give  reasons  for 
his  refutation. 

It  is  no  exaggeration  to  say  that  to  be  an  engineer 
in  the  fullest  sense  of  the  word,  is  to  be  a  great  man 
in  the  eyes  of  the  world.  Fame  and  fortune  ai-e 
both  to  be  his — in  the  days  to  come— for  the  rule-of- 
thiimb  day  is  going.  Mechanical  intuitions  served 
us  well  when  we  had  no  better  guide,  but  since  the 
days  of  the  pioneers  in  engineering  in  this  country 
there  have  been  schools  founded,  and  we  have  had 
natural  phenomena  so  clearly  explained  to  us  that 
we  do  not  need  to  grope.  The  keys  are  in  our 
hands.] 


STRAIGHT  ANSWERS  TO  CR03KED  QUESTIONS. 

Editors  Engineer: 

Will  you  please  answer  through  the  columns  of 
The  Engineer  the  following  questions  ? 

A.  — Is  or  is  not  the  back  pressure  in  the  high- 
pressure  cylinder  of  a  triple-expansion  engine  equal 
to  the  pressure  in  the  intermediate  cylinder?  Why? 

B.  — How  about  the  same  in  a  compound  engine  ? 

C.  — Given,  a  triple  expansion  engine;  running  at 
full  speed,  exhausting  into  the  air;  let  the  engine  be 
stopped  immediately  at  the  closing  of  the  valve  of 
the  high-pressure  cylinder  on  the  down  stroke;  now 
disconnect  the  steam-pipe  and  exhaust  the  steam  on 
high-pressure  piston  into  the  air.  Which  way  will 
the  engine  turn?  Why? 


D.  — How  about  the  same  in  a  compound  engine  ? 

E.  — Given,  a  triple-expansion  engine;  instead  of 
steam  let  water  be  foi'ced  through  it.  Would  any 
power  be  exerted  beyond  the  power  that  forces  the 
water  ? 

F.  — (liven,  a  triple  exjjansion  engine  with  known 
back  pressure  on  high-])ressure  cylinder;  let  this  Ite 
disconnected  from  intermediate  cylinder  and  ex- 
haust into  atmosphere.  Would  i.  h.  p.  of  this  high- 
pressure  cylinder  be  in(-reased  or  decreased? 

G.  — Given,  a  triple-expansion  engine  of  300  i.h.p. 
with  equal  division  of  i)owei  dm  each  crank;  what 
would  be  the  result  if  high-piessure  cylinder  be  dis- 
connected, and  l>oiler  connection  be  made  to  inter- 
mediate cylinder,  turning  engine  into  a  comjjound? 
Would  i.h  p.  remain  i-  ?  Would  it  in(;rease  or  de- 
crease, everything  else  being  ecjual?  About  how 
much? 

H.  — If  a  triple-expansion  engine  is  more  econo- 
mical than  a  compound  (?),  why  not  have  quadruple- 
expansion  and  180  lbs.  or  more  of  steam  pressure?  I 
mean  in  vessels  where  such  boilers  are  suitable. 

jf. — Heyonil  the  reduction  in  condensation  (?),  the 
low  terminal  pressure,  the  triple  division  of  power, 
what  advantage  is  there  in  a  triple-expansion  engine? 
Is  your  answer  jJOsitively  reliable? 

J. — What  advantage  have  five  cylinder  engines, 
like  those  in  the  torpedo  boat  '  Cuahing,''  over  Thor- 
nycroft.  Yarrow,  or  Schicliau  three-cylinder  en- 
gines? 

K. — Do  you  believe  in  steam  jackets?  Why?  Would 
not  jacketed  steam  be  more  efficient  if  used  inside 
of  cylinder?  In  triple-expansion  engines, which  cyl- 
inder (if  any)  would  you  jacket?  Why? 

What  IS  your  opinion  regarding  the  results  to  be 
obtained  from  Professor  Kennedy's  research  com- 
mittee? Answering  these  questions  will  settle  a  dis- 
pute. I.  M.  H. 

Boston,  Mass 

\^A. — It  is  not  quite  equal,  the  lower  temperature 
of  medium  jjressure  cylinder  reducing  the  pressure 
there. 

B. — Subject  to  the  same  laws. 

C— It  will  start  in  the  opposite  direction  if  the 
pressure  on  bottom  of  piston  is  greater  than  the  re- 
sistance of  the  atmosphere  and  the  friction  if  the 
engine. 

D.  — Subject  to  the  same  laws. 

E.  — It  would  be  less. 

F.  — Would  depend  upon  the  initial  pressure  in 
high-preasure  cylinder.  Thus,  for  instance  if  it  was 
160  lbs.,  the  h.p.  would  be  increased. 

6?.— It  would  not,  but  would  be  decreased  20  per 
cent. 

H.  — It  would  l)e  wise  to  do  so. 

I.  — A  saving  of  fuel.    Yes,  wholly  reliable. 

J. — It  was  done  very  likely  in  order  to  keep  down 
the  vvfidth  of  engine  athvvartship. 

A'. — Only  in  a  low-speed  engine,  say  up  to  twenty- 
five  or  thirty  strokes  per  minute;  above  that  the 
more  frequent  admission  of  steam  into  the  cylinders 
makes  it  possible  to  dispense  with  the  jacket  and 
use  the  steam  directly  on  the  piston.  Advocates  of 
the  steam  jacket  disagree  as  to  which  cylinder  it 
should  be  applied  to  the  most  advantage. 

L. — The  experiments  lack  the  completeness  essen- 
tial to  make  them  valuable.] 

NO  BAR  TO  HIM. 

Editors  Engineer  : 

Will  you  kindly  tell  me  what  branches  of  mechan- 
ical engineering  a  man  would  be  able  or  unable  to 
follow,  if  he  be  well  fitted  for  the  business,  but 
obliged  to  wear  glasses  on  account  of  near-sighted- 
ness? Is  poor  eyesight  a  serious  impediment  to 
one  who  wishes  to  be  an  engineer?  By  answering 
the  above  cjuestions  you  would  confer  a  great  favor. 
My  father  takes  The  ENGiNEER,and  I  find  it  interest- 
ing and  instructive.    It  is  an  excellent  paper. 

East  Haven,  Conn.  I.  N. 

[To  be  near-sighted  is  certainly  a  disadvantage, 
but  it  is  not  an  absolute  bar  to  the  profession  of  a 
mechanical  engineer,  and  there  is  no  branch  of  it 
our  correspondent  cannot  follow.  Some  of  the  best 
machinists  we  have  ever  seen  have  been  so  near- 
sighted that  they  seemed  to  be  testing  their  work 
with  the  nose.  "  Where  there  is  a  will  there  is  a 
way,"  and  nothing  stops  the  determined  man  or 
boy. — Eds.] 

Hero  is  a  fine  thing-  which  you  have  never 
seen  until  thi?  moment: 

'  'An  engineer  of  Breslau,  Germany,  has  construct- 
ed a  tubvilar  boiler  which  is  claimed  to  be  non-explo- 
sive. The  danger  of  explosion  is  averted  by  means 
of  automatic  apertures,  which  slowly  act  when  the 
steam  exceeds  a  certain  pressure,  the  water  thereby 
being  allowed  to  escape  until  the  normal  pressure  is 
regained.  The  i-apid  water  circulation  in  the  verti- 
cally arranged  tubes  prevents  incrustation  and  the 
deposit  of  mud." 

Letting-  the  water  escape  seems  to  be  the 
German  way  of  making-  a  boiler  non-explo- 
sive. 

A  NEW  element,  named  "damaria,"  is 
said  to  liave  been  discovered  in  the  crater  of 
an  extinct  volcano  in  Daraaraland.  It  is  re- 
ported to  have  an  atomic  weight  of  only  0.5, 
or  half  that  of  hydrog-en  ;  and,  therefore,  it 
is  the  lig-htest  known  substance. 

One  concern  in  this  country  makes  450 
tons  boiler  tubes  daily. 


TO  TEST  ARMOR  PLATES. 

The  instructions  sent  by  the  Navy  De- 
partment to  the  board  of  which  Rear  Ad- 
miral L.  A.  Kimberly  is  President,  which  is 
to  meet  at  the  Annapolis  proving  g-round 
Aug-.  15  for  the  trial  of  armor  plates,  pt  o- 
vide  for  a  very  severe  test.  There  has  \on^ 
been  great  rivalry  between  the  makers  of 
all  steel  and  of  compound  plates, and  latterly 
pla1x?s  composed  of  an  alloy  of  steel  and 
nickel  have  entered  into  the  competition.  It 
was  originally  intended  to  test  the  Ameri- 
can-made armor,  and  makers  of  steel  were 
invited  to  submit  plates,  but  no  American 
firms  were  yet  ready  to  turn  out  plates  of 
the  prescribed  dimensions.  Three  foreign- 
made  plates  were  therefore  purchased. 
They  are  a  compound  of  steel  and  iron  plate, 
made  by  Cammel  &  Co.,  of  Hheifield,  Eng- 
land; an  all-steel  plate  made  by  Schneider  & 
Co.,  of  Le  Creu.sot,  France,  and  an  alloy 
nickel  and  steel  plate  by  the  same  makers. 
Each  plate  is  8  feet  high,  G  feet  broad,  and 
10^  inches  thick.  They  are  to  be  securely 
bolted  to  3()  inches  of  oak  backing-,  and  theiV 
composition  is  to  be  tested  by  chemical 
analysis.  Each  plate  is  then  to  be  divided 
into  squares  by  horizontal  and  vertical  lines 
a  foot  apart.  A  six-inch  breech  load ing- 
ritte  and  an  eig-ht-inch  rille  are  to  be  used, 
the  former  Hring-  Holtzer  armor-piercing- 
shells  of  100  pounds,  and  the  latter  Fii-th 
armor-piercing-  shells  of  210  pounds  each. 

Each  plate  is  lirstto  receive  a  shot  with  a 
six-inch  shell,  with  a  velocity'  of  2,075  foot 
.seconds,  at  the  intersection  of  the  second 
vertical  with  the  second  horizontal  line, 
counting-  vertical  lines  from  tlie  rig-ht  and 
horizontal  lines  from  the  bottom.  A  second 
six-inch  shot  with  the  same  velocity  will 
then  be  fired  at  the  intersection  of  the  fourth 
vertical  and  the  second  horizontal  lines. 
Then  the  eig-ht-inch  gun  is  to  be  brought 
into  action,  and  each  plate  is  to  receive  an 
eight-inch  shell,  with  a  velocitj^  of  1,850  foot 
seconds,  at  the  intersection  of  the  third  ver- 
tical and  the  fifth  horizontal  lines.  At  the 
discretion  of  the  department,  the  eight-inch 
gun  may  not  be  used,  and,  in  that  case, 
three  more  six-inch  shots  are  to  be  fired, 
striking,  respectively,  at  the  intersections  of 
the  second  vertical  and  sixth  horizontal,  and 
the  third  vertical  and  fourth  horizontal 
lines. 

The  board  may  choose  the  exact  point  of 
impact  for  each  shot  after  the  first,  but  it 
must  not  vary  more  than  one  foot  from  the 
point  fixed  in  their  instructions.  After  each 
shot  the  plate  is  to  be  carefully*  examined, 
its  exact  condition  noted,  and  photographs 
are  to  be  taken  of  it.  The  condition  of  the 
plates  and  backing  is  not  to  be  changed 
during-  the  ti'ial. 


As  an  example  of  the  special  plea  in  ar- 
gument, this  extract  from  a  controversA'  in  a 
contemporary  is  not  without  interest: 

"  The  Doctor  says  that  nature  abhors  a  vacuum, 
and  calls  Brother  '•Vacuuvr  a  fool,  but  like  all  the 
balance  of  the  Doctor's  sayings,  this  has  not  even 
the  stability  of  a  vacuum,  as  a  vacuum  is  capable  of 
being  destroyed  to  give  place  to  atmospheric  press- 
ure or  what  that  pressure  can  force  into  it  to  re- 
place it,  but  this  statement  is  forever  condemned  to 
nothingness — there  is  no  redemption  for  it.  The 
fact  is  nature  does  not  abhor  a  vacuum,  but  fre- 
quently creates  it^and  to  very  destructive  purpose, 
as  is  demonstrated  by  the  cyclone  leaving  in  its 
path  the  tale  of  the  power  of  the  vacuum." 

We  suppose  it  would  be  difficult  to  con- 
vince the  wrangler  that  there  is  an^-tliing 
funu}'  in  this. 


"When  a  storm  is  advancing  the  wind 
blows  to  meet  it.  Thus  a  wind  blowing  from 
the  east  or  southeast  indicates  the  approach 
of  a  storm  from  the  Avest.  When  the  storm 
center  has  passed,  however,  the  wind  changes 
and  follows  the  storm.  If  a  person  has  a 
good  barometer  and  a  good  wind  gauge,  he 
can  tell  pretty  correctly-  when  a  storm  is 
coming.  Without  the  .instruments  the 
clouds  may  be  watched,  and  when  seen  to  be 
moving  rapidly  from  the  southeast,  and  thei'e 
are  indications  of  the  presence  of  moisture  in 
the  air,  a  storm  is  not  far  ^v\'diy .—  Unknown. 


THE  ENGINEER. 


DIRECTIONS  FOR  WORKING  ALUMINUM. 

The  following  difectioris  are  f^ivcu  l)y  tho 
Scovill  Mff^-.  (Jo.,  Waterbiuy,  Coiiii.: 

A  cubic  inch  of  pure  aluminum  weighs  a.[)- 
proxiinately  one-tenth  of  a  pound  avoirdu- 
pois, being"  about  one-l'our'th  the  wei/^'iit  of  an 
equal  bulk  of  pure  silver-. 

Pui'c  aluminum  can  be  roll(!d,  drawn,  spun, 
stamped,  engraved,  burnished,  polished  and 
soldered  to  the  same  extent  and  by  the  same 
processes  as  used  on  brass,  with  the  follow- 
ing- exceptions : 

Anneaiimj. — A  very  low  and  even  tempera- 
ture should  be  maintained  in  the  niullle.  Al- 
uminum melts  at  about  l,:)()Odeg'.  Fahren- 
heit— a  very  dark  red.  The  inexperienccnl, 
therefore,  cannot  judge  the  proper  annealing- 
temperature  by  the  eye  alone,  without  dan- 
g-er  of  fusing  the  metal.  When  the  metal 
has  been  heated  enoug-h  to  char  the  end  of  a 
pine  stick,  thus  leaving  a  black  mark  in  the 
wake  of  the  stick  as  it  is  drawn  across  the 
metal,  it  is  sulliciently  annealed.  The  metal 
should  then  be  withdrawn  from  the  furnace 
and  allowed  to  cool  slowly  in  the  aii-.  For 
some  work,  such  as  stamping-  and  di-awing-, 
it  is  sometimes  better  not  to  heat  the  metal  so 
hot  as  to  leave  a  dead  black  mark  with  the 
stick,  but  just  enough  to  show  a  dark  brown 
mark  instead.  Very  thin  sheets  or  wire  can 
be  annealed  sufficiently  for  some  purposes  in 
boiling-  water. 

Dipping  and  Pickling. — Remove  the 
grease  and  dirt  by  dipping-  in  benzine.  To 
whiten  aluminum,  leaving-  on  the  surface  a 
beautiful  white  matte,  dip  first  in  a  strong-, 
hot  solution  of  potash,  then  rinse  in  water, 
and  dip  in  undiluted  nitric  acid,  42  deg-. 
Then  wash  in  water,  and  dry  as  usual  in  hot 
sawdust. 

Polishing.  — Use  fine  white  polishing-  com- 
position or  rouge,  and  a  rag  buff. 

Burnishing. — Use  a  bloodstone  or  steel 
burnisher.  For  hand  burnishing-  use  either 
kerosene  oil  or  a  solution  composed  of  two 
tablespoonfuls  of  ground  borax  dissolved  in 
about  a  quart  of  hot  water,  with  a  few  drops 
of  ammonia  added. 

For  lathe  work  the  burnisher  should  wear 
upon  the  finger  of  his  left  hand  a  piece  of 
Canton  flannel,  keeping  it  soaked  with  kero- 
sene, and  bringing  it  in  contact  with  the 
metal,  supplying  a  constant  lubricant. 

Very  fine  effects  can  be  produced  by  first 
burnishing  or  polishing  the  metal  and  then 
stamping  it  in  polished  dies,  showing  unpol- 
ished figures  in  relief. 

Scratch  Brushing. — Polish  or  burnish  the 
surface,  and  then  use  a  fine  steel  scratch 
brush. 

Soldering. — A  special  solder  is  necessar3^ 
Cleanse  the  metal  from  grease  and  dirt.  Use 
for  soldering  fluid  Venetian  turpentine. 
Place  the  solder  upon  the  metal  with  the 
Venetian  turpentine,  and  heat  gently  in  a 
bio w^pipe  until  the  solder  is  melted.  It  will 
then  be  found  to  have  fixed  itself  firmly  to 
the  aluminum. 

Sand  Castings. — Use  open  but  very  fine 
sand,  and  bake  the  mould.  Large  feeding 
gates  should  be  provided,  and  the  mould 
should  be  well  vented.  Pour  the  metal 
quickly,  at  a  temperature  but  little  above 
the  melting-  point.  Use  either  Taylor's  or 
Dixon's  plumbago  crucibles. 

Milling,  Planing,  and  Turning.— Vse 
plenty  of  oil  to  prevent  the  clogging  of  the 
tool  and  to  make  it  cut  smooth. 


If  we  needed  any  proof  that  man's  mouth 
is  automatic,  and  acts  independently  of  his 
brains,  we  can  find  it  in  this  queer  para- 
graph: 

"Every  dollars  wcrtli  of  fireworks  destroyed,  re- 
presents just  so  mucli  actiuil  labor  thrown  away. 
While  we  persist  in  wasting  labor  we  must  have 
a  supply.  If  we  ever  get  to  shorter  hours  than  we 
are  working  at  the  present  time  we  must  economize 
and  cease  to  destroy  labor,  and  stop  pandering  to 
foolish  fashion." 

If  the  men  who  made  the  fireworks  were 
paid  for  their  labor,  nothing  was  thrown 
away,  and  the  firework-makers  would  not 
thank  you  for  preventing  fireworks  from 
being  burned. 


THE  STEAM  LOOP. 

In  a  i-(!cent  i.ssue  advc'i  t(;d  briefly  to 
the  introduction  of  this  ap|)ar-atus  for  feed- 
ing- boil(!rs,  ot-  returning  iicjuids  under  i)ress- 
ure,  and  in  this  issue  pr(!sent  a  diagi-am  of 
it  taken  ft-om  /Engineering,  tog-(;ther  with  a 
description  of  its  working.  This  .system  we 
tliink  is  alr-eady  in  use,  and  has  been  for 
some  time,  in  tlu;  shops  of  tiie  New  Jer.sey 
(Central  Railroad  at  Eli/.abethpoi-t,  vvher-e 
the  condensation  from  an  ovei-head  .system 
of  steam  healing-  pipes  in  the  car  shoj)  is 
retur-iied  to  tlu^  boilei-s  similarly. 

This  steam  loop  will  r-etut-n  wat(!r  to  a 
l)oiler  situated  at  a  higher  level,  without  the 
inter-vention  of  pumps,  inji^ctois,  or  othet- 
motors.  Th(!  water  simply  Mows  back  just 
as  if  it  were  under  the  action  of  gravity,  the 
only  means  of  communication  being  a  range 
of  pipes.  The  action  will  be  readily  undei'- 
stood  by  the  diagram,  wliich  shows  a  boiler 
connected  by  a  pipe  from  the  dome  A 
to  a  steam  engine  B.  In  front  of  the  engine 
is  a  separator  which  catches  the  water-  car- 
ried over  by  the  steam,  as  well  as  that  which 
condenses  in  the  pipe.  From  the  bottom  of 
the  separator  there  rises  a  pipe  to  a  con- 
siderable elevation  above  the  water  line  of 
the  boiler;  it  then  runs  horizontally,  and 
finally  descends  and  enters  the  boiler  at  /). 
The  water  from  the  separator  follows  the 
course  of  tlie  pipe,  and  flows  into  the  boiler 
at  a  higher  level  than  the  separator. 
The  reason  of  this  will  be  readily 
seen.  The  steam  pipe  and  the  steam 
loop  are  all  connected  to  the  boiler,  but 
of  course  there  is  a  slight  difference  of 
pressure  in  them,  the  pressure  falling  a 
little  the  further  the  steam  gets  from  the 
boiler.  Let  us  suppose  the  pipes  to  be  blown 
through  at  the  cocks  H  and  C,  and  these 
cocks  then  closed.  Water  will  commence  to 
collect  in  the  separator  and  the  pressure  in 
the  loop  to  fall  by  reason  of  condensation. 
The  excess  of  pressure  in  the  separator  w'ill 
immediately  begin  to  drive  the  water  up  the 
riser,  not  in  a  solid  body,  but  in  several 
plugs,  or  plungers,  which   will  follow  each 

Horizontal 


other  at  frequent  intervals.  As  soon  as 
these  reach  the  top  of  the  riser  they  will  flow 
along  the  horinzontal  pipe,  which  is  of  large 
diameter,  and  collect  in  the  down  pipe 
Here  the  mass  will  remain  until  the  head  of 
water,  plus  the  steam  pressure  above  it,  is 
sufficient  to  raise  the  check  valve,  when  a 
part  of  the  column  will  flow  into  the  boiler. 
Usually  a  head  of  a  few  feet  is  sufficient  to 
effect  this,  but  if  the  pipes  be  very  long  it 
may  I'equire  20  feet  or  more.  At  the  mo 
ment  when  the  check  valve  lifts,  the  gauges 
at  E  and  F  will  give  the  same  reading, 
while  the  guage  at  G  will  show  the  steam 
pressure  existing  at  that  point.  The  water 
is  thus  returned  to  the  boiler  without  loss 
of  pressure,  and  almost  without  loss  of  heat. 
This  is  done  continuously  and  automatically, 
the  only  care  reiiuired  being  to  blow  through 
occasionally  to  remove  the  air. 

The  largest  greenback  extant  is  worth 
$10,000,  and  there  is  only  one  such  note  in 
existence.  Of  $5,000  notes  there  are  seven; 
but  when  you  come  down  to  the  oi-dinary, 
eveiyda}'  $1,000  note,  there  are  millions. 


A  MECHANICAL  BOUNCER. 

A.SSUliElJl.'*  no  man  can  add  a  cubit  to  his 
statu  i-e,  but  there  are  a  great  mairy  who 
think  lie  can  add,  rrot  orrly  to  his  sUiture, 
but  to  his  sti-ength  as  well.  Man  canrrot 
add  one  ounce  to  his  physical  strengtli  in 
arry  way,  whatever-  mecharrical  advantage 
he  may  dei'ive  fr-om  the  scr-ew,  lever-,  wheel, 
{)ulley,  or  what  rrot  Is  bought;  paid  for  in 
time,  the  normal  for  ce  of  the  marr  hirrrself 
i-(Mrrains  uiicliarigr;d. 

H<!r-(!  is  a  <iueer-  rig  applied  to  a  marr  by  a 
Russian  errgirreer-,  who  has  paU-ril^'d  it,  for 
reasons  best  known  to  himself: 

The  pr  incipal  par  t  of  the  apparatus  con- 
sists of  two  elastic  bow-shaped  spritrgs  IJ  of 


What's  the  matter  with 
midsummer  number  ?  " 
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steel,  the  lower  ends  of  which  are  corrnect^^d 
to  metal  stir-rups  on  the  fr-ont  part  of  the 
shoes  (J,  while  the  upper  ends  ar-e  connected 
to  two  leather  rings  A,  thr-ough  which  the 
ar-ms  of  the  i)erson  are  in.ser-ted.  These 
rings  A  are  connected  together  acr-o.ss  the 
chest  and  the  back  by  means  of  bands  /J and 
jy,and  also  to  the  belt  i^'bj'  iiieairs  of  str-aps/. 
In  or  der  to  pr-event  the  spi'ings  B  fr  om  mov- 
ing too  much  apar-t  laterally,  the  band  E' 
has  sewn  to  it  two  straps  or  light  wood  bars 
6r,  having  at  their-  ends  leather  loops  g  em- 
br  acing-  the  spr  ings  B.  The  upper  part  of 
the  body  after  each  leap,  in  corrtirruirrg  to 
descend  by  virtue  of  its  momentum,  will 
bend  the  springs  B  to  an  extent  dependent  on 
their  elasticity;  immediately  afterwards, 
however,  the  spr  ings  B,  in  endeavorirrg  to 
straighten  out  again,  will  di-aw  up  the  upper 
part  of  the  body  by  means  of  the  I'ings  A, 
and  will  thereby  almost  force  the  person  to 
inake  a  second  leap,  and  so  on. 

We  fear  that  this  mechanical  bouncer  will 
have  very  limited  popularity. 

"People  are  as  shy  of  electricity'  as  they 
are  of  mines,"  said  an  engineer  in  the  Elec- 
tnc  Club  lately,  "  and  there  is  a  substantial 
reason  for  it.  The  motor  companies  issue 
beautiful  pi-ospectuses,  and  the  promises  of 
electrical  inventor-s  and  engineers  are  full 
blown,  but  a  dispassionate  view  of  the  elec- 
tric world,  considered  fr^om  a  common  sense 
standpoint,  does  not  substantiate  the  the- 
ories of  the  enthusiasts.  It  does  not  make 
an}-  difTei-ence  whether  fifty  millions  or  five 
hundred  millions  are  subscribed  for  pushing 
the  present  inventions,  there  is  not  one  of 
them  which  has  any  gr-eat  commer-cial  value. 
A  gi-eat  many  of  them  ai'e  beautiful  toys 
and  interesting-  playthings,  but  they  do  not 
go  beyond  that  point.  A  man  can  make  a 
steam  engine  for  $1,000,  and  earn  $10,000  a 
year  with  it.  He  can  make  an  electric  motor 
for  the  ^saine  amount,  and  it  will  make  as 
much  money,  but  where  it  costs  $1,000  a 
year  to  r  un  the  steam  engine,  it  will  cost 
about  $i.'), 000  to  oper-ate  the  electric  motor. 
There  isn't  much  monev  in  that  sort  of  plan 
yet. 

About  this  time  the  paper's  ar-e  full  of  the 
beauties  of  this  and  that  summer  resort.  It 
don't  help  a  fellow  a  bit  to  i-ead  how  to  catch 
lish  at  Away-otf,  when  he  knows  that  all 
thei-e  is  for  him  is  a  steady  grind  .six  days  in 
the  week.  And  that  is  all  there  is  for  ninety 
per  cent,  of  the  people  in  the  world. — -.4»<er- 
ican  Machinist. 

Yes,  dear  finend,  and  it  is  a  good  thing 
that  it  is  so.  Have  you  ever  reflected  that 
landlords  tell  lies  about  fish  biting?  They 
bit  last  week,  and  they  will  bite  next  week, 
after  you  ai-e  gone,  but  they  never  bite  in 
vour  week. 
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"CONDENSED  MOMENTUM." 

An  esteemed  contempoi  ary  well  and  truly 
say.s  that  to  many  cii;L;ineer's  the  injector  is 
a  paradox,  inasmuch  as  they  cannot  account 
for  tlie  contradictions  of  natural  laws  which 
seem  to  occur  in  its  operation;  we  are  un- 
able to  quote  the  exact  langua^.?e  of  our 
contemporary,  for  the  paper  is  not  at  hand, 
but  we  think  our  recollection  of  its  intent 
does  not  misrepresent  it.  After  so  .sensible  a 
remark  as  that  (luoted,  it  seems  a  pity  to 
have  spoiled  it  by  another  remark  whicli,  to 
our  mind,  is  not  so  sensible,  and  to  attempt 
to  explain  the  action  of  the  injector  again  by 
what  is  to  us  a  new  force. 

Why  so  many  explanations  from  all  direc- 
tions, if  the  injector  is  not  paradoxical,  and 
the  mechanical  riddle  which  has  not  yet  been 
solved  or  reasonably  accounted  for  ?  Pro- 
fessors of  engineering-  and  men  of  science 
have  not  disdained  to  treat  of  the  injector 
and  to  attribute  its  powers  to  various 
forces,  and  others  have  written  about  it  in 
other  directions,  but  it  has  been  left  to  our 
contemporary  to  discover  that  this  curious 
instrument  is  indebted  to  condensed  momen- 
tum for  its  working'..  We  do  not  wish  to 
satirize  our  contemporary,  or  ridicule  its 
views  upon  any  point,  but  w^e  would  like  to 
know  what  condensed  momentum  is.  Con- 
densed milk,  concentrated  ammonia,  com- 
pressed carbonic  acid  gas,  compressed  ox- 
ygen—these are  all  familiar  in  the  arts,  but 
we  fancy  no  one  but  our  contemporary  ever 
conceived  of  condensed  momentum.  If  there 
really  is  such  a  force,  how  is  it  generated  ? 
Momentum  is,  we  believe,  the  force  of  a  body 
in  motion,  and  is  expressed  in  terms  of  the 
square  of  the  velocity  of  the  mass,  or  more 
exactly,  the  mass  multiplied  b}'  the  square 
of  its  velocit3\  This  should,  we  think,  afford 
a  definite  amount  of  momentum,  a  quart  of  it, 
to  expi'ess  it  in  quantit3^  Now,  how  this  can 
be  condensed  into  a  pint  and  give  us  any 
more  force  we  are  x'eally  at  a  loss  to  undei'- 
stand.  We  seem  all  the  time  to  be  gibing 
and  girding  at  our  contemporary',  but  we 
denj'  an}'  such  intention,  and  if  our  language 
bears  this  construction  upon  its  face  it  is  only' 
hy  reason  of  our  mental  confusion  and  dis 
tress  in  trying  to  compi-ehend  what  con- 
densed momentum  can  possibly  be.  If  we 
may  express  our  thoughts,  we  will  say  that 
we  do  not  believe  there  is  any  such  force  as 
condensed  momentum,  but  if  we  say'  this  we 
seem  to  be  selfishly  smashing  our  contem- 
porary's opinion  of  the  action  of  the  injector, 
for  this  new  (to  us)  force  is  the  reason  for  its 
explaining  the  injector  all  over  again,  and 
solving  the  paradox  off-hand. 

Far  be  it  from  us  to  break  anyone's  images. 
Let  others  destroy  the  illusions  of  youth  and 
ruthlessly  tear  down  explanations  which  do 
not  explain.  We  will  not;  but  no  one  can  ob- 
ject to  our  hesitation  to  accept  condensed  mo- 
mentum just  yet.  Expressed  in  sentences, 
there  is  no  condensed  momentum.  The  in- 
jector does  not  condense  any.  Our  contem- 
porary never  saw  any,  and  it  has  no  formu- 
la by  which  it  can  express  the  condensation 
of  momentum. 

Regarding  the  injector  itself,  it  is  not  un- 
der discussion,  but  we  are  one  of  those  to 
whom  it  is  a  paradox.  In  it  the  lesser  force 
is  the  greater.  A  jet  of  steam  can  leave 
the  boiler,  travel  a  given  distance,  greater 
or  less,  come  in  contact  with  a  stream  of 
cold  water,  and  drive  this  Avater  into  the 
boiler  against  a  pressure  many  times  greater 
than  its  own  original  pressure.  That  is  to 
say,  the  steam  in  leaving  the  boiler  re  enters 
the  boiler  with  the  feed  water  against  the 
boiler  pressure  on  the  check-valve.  The 
area  of  the  steam  pipe  is  1",  let  us  say,  but 
the  area  of  the  check  is  1^"  -j-  the  area  "of  the 
top,  say  2"  area  exposed  to  boiler  pressure. 
Does  it  not  seem  a  pai-adoxthat  these  things 
should  be  so  ?  It  does  to  us,  and  until  we 
know  more  than  we  do,  we  shall  set  con- 
densed momentum,  vacuum  (a  vacuum  in  a 
pipe  outside  of  a  boiler  forcing  water  into 
it !  That  is  fine  ?),  kinetic  energy,  induced 
currents,  et  ti;/,  outside  of  the  possible  foixes 
which  cause  th^  injector  to  feed  a  boiler, 


REFORM   THE  SYSTEM. 

Another  daily  paper  of  thiscit)-,  the  Her- 
ald, to  wit,  has  undertaken  the  task  of 
"showing  up"  the  methods  of  the  Bureau  of 
Steamboat  Inspection  in  this  city,  and,  in 
connection  with  it,  the  Supervising  Inspector 
General  himself,  the  head  of  the  service  at 
Washington.  The  Herald  .says  some  hard 
things  which  are  true,  but  they  have  all  been 
said  before.  Saying  them  over  again  does 
not  materially  change  the  situation;  neither 
do  personal  attacks.  That  the  methods  em- 
ployed to  examine  engineers,  to  say  nothing 
of  other'  .seafaring  men,  could  be  much  im- 
proved there  is  not  the  least  doubt.  We  have 
had  many  complaints  in  person  from  engi- 
neers who  have  been  rudely  li  eated,  domi- 
neer-ed  over  by  persons  clothed  in  a  little  brief 
authority,  and  there  are  many  other  cases  of 
which  we  know  nothing.  All  this  is  entirely 
unnecessary  and  out  of  place.  Inspectors 
are  to  serve  the  people;  they  are  not  masters 
in  any  sense,  and  the  sooner  they  realize 
their  position  tlie  better  it  will  be  for  all  con- 
cerned. The  whole  trouble  lies  in  the  fact 
that  the  office  of  steamboat  inspection  is 
used  for  political  purposes.  It  is  employed 
to  reward  politicians  and  their  fr-iends  for- 
party  services,  and  is  not  run  in  the  inter-ests 
of  engineer's,  the  genei'al  public,  or  steam 
vessel  owners.  The  Hei  ald  proposes  that  tlie 
Bui-eau  of  Steamboat  Inspection  should  be 
put  in  charge  of  the  Government,  but  unless 
we  are  mistaken  it  is  now  virtually  conducted 
by  the  Government;  it  certainly  is  not  ad- 
ministered by  private  pai'ties. 

In  former  years  we  have  expended  a  great 
deal  of  zeal  and  enthusiasm,  mingled  with 
hope  of  a  change  for  the  better-,  but  we  have 
lived  to  feel  that  there  will  not  beany  change 
until  the  politician  ceases  to  be  a  huckster 
of  party  iiiei-chandise  and  becomes  a  patriot. 

MACHINMADE  ICE. 

Undoubtedly  the  time  is  rapidly  ap- 
proaching when  communities  will  no  longer 
depend  upon  nature  for  ice.  This  sub- 
stance has  become  a  prime  necessity  of 
civilized  life,  and  that  we  should  be  at 
the  mercy  of  the  seasons  for  an  unlimited 
supply  is  anomalous.  Ice-making  ma- 
chinery has  been  so  per  fected  that  it  is  pos- 
sible to  produce  it  at  much  less  cost  than 
natur-al  ice  can  be  cut  and  hou.sed  for.  Ma- 
chine-made ice  IS  already  housed,  so  to  speak, 
for  it  is  made  on  the  place  wher-e  it  is  sold. 
It  is  asserted  that  artificial  ice  can  be  pro- 
duced for  50  cents  per  ton,  but  this,  we  pre- 
sume, refers  only  to  large  plants.  Ice- 
making  machines  are  so  generally  used, 
that  one  type  of  them,  which  uses  ammonia, 
has  caused  such  a  demand  for  the  article 
that  it  has  risen  greatly  in  price.  The  chief 
source  of  supply  for  commercial  ammonia  is 
the  waste  liquor-  of  gas  works,  and  as  not 
much  gas  is  used  in  summer,  not  much 
liquor  is  made,  hence  the  sti-ingency  men- 
tioned above. 

Machine-made  ice  is  "good  for  the  ti'ade." 
Ice  factor-ies  will  give  employment  to  en- 
gineer's and  machhiists,  and  will  support  a 
good  many  families. 

CONCERNING  HOLIDAYS. 

Are  there  too  many  legal  holidays  ?  We 
should  say  thei'e  are  plenty,  at  the  least. 
Holidays  have  to  be  paid  for  in  many  ways 
not  patent  on  the  face  of  the  matter,  and 
the  question  is  whether  they  are  beneficial 
or  prejudicial  to  the  inter-ests  of  all  concei-n- 
ed.  I^ational  festivals  which  have  historic 
associations  cannot  be  dispensed  with;  they 
are  a  part  of  our  national  life,  but  the  pr-ac- 
tice  of  tacking  on  twenty-four  houis  pi'ior  to 
and  subsequent  to  them,  seems  to  obtain  1o 
a  vei\v  mar  ked  degi-ee  in  later  years.  To- 
day it  is  har-dly  worthwhile  to  do  much,  be- 
cause to-morrow  we  ar-e  not  going  to  do  any- 
thing, and  the  day  after  the  holiday  we  can- 
not do  anything  "because  wo- have  already 
done  too  much.  The  i-esults  of  this  kind  of 
reasoning  (!)  are  that  evei'y one  is  out  of  his 
course  when  woi-k  must  go  on  in  eai'nest, 
and  losses  are  incurred  which  are  very  hard 
to  bear  for  many.   Work  accumulates  iu 
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bulk,  orders  are  delayed,  and  to  set  aliead, 
to  make  up  lor  lost  time,  everyone  iiieieases 
tlieir  exertions.  "  All  wor  k  and  no  play 
makes  Jack  a  dull  boy  "  without  doubt,  but 
too  much  play  is  bad  for  both  Jack  and  his 
master. 

LICENSING  LOCOMOTIVE  ENGINEERS. 

It  would  s(^em  to  be  about  time  foi'  loco- 
motive en^^ineers  to  pass  an  examination  in 
their  calling-  and  be  licensed,  the  same  as 
other  en^^ineers  are.  We  read  daily  of  de- 
layed trains  on  account  of  broken  side- rods 
and  slipped  eccentrics,  which  are  the  mercvst 
trides  as  derangements,  and  should  not  de- 
lay a  train  ten  minutes.  Side-rods,  indeed, 
have  been  taken  down  and  the  engine  under- 
way agaui  inside  of  six  miimtes.  We  believe 
it  to  be  a  fact,  that  very  few  locomotive  en- 
g-ineers  can  reset  a  slipped  eccentr'ic,  when 
not  only  they,  but  every  lireman,  should  be 
able  to  do  it  by  the  mere  sen.se  of  feeling-, 
and  in  the  dark.  A  blind  man  can  set  a 
slipped  eccentric  on  a  locomotive  and  have 
her  cut  square,  too. 

On  locomotives  the  eccentrics  always  stand 
towai'd  the  crank  pin.  Look  at  the  clock; 
when  the  crank  pin  is  on  12  the  eccentrics 
stand  at  fig-ure  10  and  figure  2,  widest  parts 
on  the  fig-ures.  This  is  where  there  is  a  rocker- 
arm,  as  in  all  standai-d  eng-ines. 

Here  is  an  item  which  speaks  volumes: 

"The  8.18  train,  Friday  evening-,  was  de- 
layed several  hours  by  the  slipping-  of  an  ec- 
centric on  the  eng-ine  (No.  '-i7).  A  special 
was  made  up  at  this  station  to  convey  the 
crowd  to  stations  further  north." 

This  was  on  the  Housatonic  Railroad. 
Railroad  managers  oug-lit  to  g-et  out  dia- 
g-rams  and  post  them  in  every  cab. 


LATEST  LEGAL  DECISIONS  ON  TRADE. 

Reported  for  The  Engineer. 

[We  shall  until  further  notice  publish  the  latest 
decisions  in  courts  of  last  resort  upon  topics  of  gen- 
eral interest  to  our  readers.  From  these  decisions 
they  will  be  able  to  judge  in  a  measure  of  their  own 
chances  in  similar  cases.] 

Liability  of  Master  for  Using  Defective 
Machinery. — A  laborer  on  a  railroad  whose 
duty  it  was  to  give  signals  for  hoisting-  and 
lowering-  stone,  was  injured  by  the  breaking- 
of  a  rope  which  allowed  the  derrick  to  g-o  to 
pieces.  The  rope  broke  because  of  the  neg- 
lig'ence  of  the  foreman  of  the  gang,  and  the 
company  is  liable  for  the  injury,  as  the  fore- 
man is  a  vice-principal  and  not  a  fellow-ser- 
vant.—  Union  Pac.  Ry.  Co.  v.  Fray,  Swpreme  Court 
of  Kansas,  23  Pac.  Rej).  103!). 

Collision  Caused  by  Mutual  Fault. — A 
steamer  brought  suit  against  the  owners  of 
a  sailing  vessel  and  the  owners  of  her  cargo 
for  damages  caused  by  a  collision.  On  the 
trial  it  appeared  that  the  fault  was  mutual. 
The  costs  were  apportioned  under  the  rules 
of  the  court,  and  the  cargo  owners  can  re- 
cover of  the  steamer  onl}^  one-half  of  his 
costs,  but  must  look  to  his  co-libelant  for  the 
other  half. — TJie  Wyanoke  District  Court  of  the 
United  States,  Southern  District  of  New  York,  42  Fed. 
Rep.  80. 

Salvage  for  Toiving  Vessel  in  Distress 
into  Harbor. — A  steamer  coming  into  har- 
bor sighted  a  vessel  in  distress  and  towed 
her  to  a  place  of  safet}'.  She  had  been  sepa- 
rated from  a  tow  that  she  was  part  of  by 
high  seas.  In  an  action  to  recover  salvage, 
the  owners  of  the  disabled  ship  set  up  that 
she  did  not  ask  to  be  towed,  and  that  she 
was  not  towed  to  a  place  of  safet}';  this  was 
disproved  upon  the  trial,  and  the  court  al- 
lowed extra  salvage  on  account  of  the  char- 
acter of  the  attempted  defense. —  Tlie  Albany 
United  States  District  Court  of  Massachusetts,  42 
Fed.  Rep.  64. 

Implied  Reneical  of  Contract  of  Employ- 
ment.— Where  a  person  has  been  employed 
by  another  for  a  definite  term  at  fixed  wages, 
if  the  services  are  continued  after  the  expir- 
ation of  the  term  in  the  same  business,  it  is 
presumed  that  the  continued  services  are 
rendered  upon  the  same  terms ;  but  this 
presumption  may  be  overcome  by  proof  of  a 
^ew  contract,  or  circumstances  which  show 
that  the  old  contract  has  been  changed.  The 
power  of  rev  oking  an  agency,  pending  a  cur- 


rent year's  business,  no  doubt  exists,  but  the 
l  ight  to  revoke  it  without  sufficient  cause 
do<;s  not  exist,  and  a  wrongful  (-evocation 
leaves  the  principal  liabh;  to  niakiit-eparation. 
— Stdiidard  Oil  Co.  v.  Gilbert,  Supreme  Canrt  of 
Geonjui,  11  S.  K.  Rep.  481. 

Injury  of  Servant  from  Defective  Ap- 
pliances. — Wher-e  a  servant  caused  the  in- 
jury of  a  fellow-ser-vant  by  means  of  df!f<'ct- 
ive  appliances  fur-nishcd  for-  the  common  use 
of  both,  and  the  conditiorr  of  which  was 
known  to  the  employer-,  the  employer 
will  be  liiible  for  tl|e  damages  thus  caused. 
— Hums  V.  Ocean  S.  S.  Co.,  Supreme  Court  of  Ueor- 
yia,  11  ,S'.  F.  liej).  4!)3. 

Marine  Insurance — Barratry.  The  poli- 
cy written  by  the  Portland  Llo^'ds  covers 
barr  atr  y  of  the  mar  inei's,  l)ut  not  of  the 
master-,  when  the  insur  ed  is  an  owner-  of  the 
vessel.  The  master  of  a  ship,  who  is  par  t 
owner-,  may  be  guilty  of  barratry  towards 
his  co-owner  s,  so  as  to  avoid  a  policy  of  m- 
sui-ance,  wr  itten  in  their  favor,  that  does 
rrot  cover  the  risk  of  barr-atr-y  of  the  master. 
A  marine  policy  cover  s  negligence  of  the 
master  and  rrrar  iner  s.  The  testimorry  of  an 
experienced  .seamair  r^elativeto  proper  meas- 
ures which  should  be  taken  to  prevent  strand- 
ing is  competent  as  bearing  upon  the  proper 
riavigation  of  a  vessel,  a  question  wholly  for 
the  jury  to  consider-. — Hutchins  v.  Ford,  Su- 
preme Judicial  Court  of  Maine.  19  At.  Rep.  832 

Injiiry  to  Child. — An  employer  who  or- 
ders dangerous  machinery  oiled  by  a  child 
of  such  tender  years  that  he  is  incapable  of 
properly  understanding  the  nature  of  the 
danger  to  which  he  was  subjected,  is  liable 
for  injui'ies  he  may  receive  while  so  em- 
ployed, if  he  use  due  care  accor-ding  to  his 
capacit3\  The  fact  that  the  child  had  received 
general  instructions  from  the  master's  for-e- 
man  to  oil  the  machinery',  and  that  he  was 
injured  while  attempting  to  oil  it,  suflicient- 
ly  shows  that  he  was  acting  within  his  duty 
and  under  the  orders  of  his  employer. — 
Hinckley  v.  Horazdowsky,  Supreme  Court  of  Illinois, 
24  N.  E.  Rep.  421. 

Responsibility  of  Servants  in  Danger- 
ous Employment. — An  employee  who  is  en- 
gaged about  machinei-y  and  whose  hand  is 
crushed  while  brushing  cogwheels  cannot 
recover  for  his  injury  from  his  employer, 
even  though  he  was  inexperienced  and  had 
not  been  instr^ucted  concerning  the  danger, 
as  the  danger  incurred  was  plainly  ap- 
parent and  incidental  to  the  employment, 
and  therefore  assumed  by  the  emplo\  ee.  The 
fact  that  coverings  for  such  cogwheels 
were  not  provided  by  the  emplo^'er,  though 
they  might  have  been  used,  and  were  used 
in  similar  machinery  about  the  mill,  does 
not  impute  negligence  to  the  employer,  inas- 
much as  the  cogs  themselves  were  not  dan- 
gerous in  the  absence  of  negligence  of  those 
about  them.— Tou  send  v.  Langles,  Circuit  Court 
of  the  United  States,  Eastern  District  of  Louisiana, 
41  Fed.  Rep.  919. 

Damages  on  Account  of  Boiler  Explo- 
sion.— Where  a  boiler  explosion  caused  the 
plaintiff  to  shut  down  his  mill  and  remain 
idle  for  some  time,  the  I'ental  value  of  the 
mill  during  the  length  that  it  remained  idle 
on  account  of  the  explosion  is  a  pr-oper. ele- 
ment of  damages. — Sinker  v.  Kidder,  Supreme 
Court  of  Indiana,  24  N.  E.  Rep.  341. 

Personal  Injuries — Contributory  Negli- 
gence.— The  cover  of  a  ship's  hatchway'  was 
left  on  or  off  as  occasion  demanded.  A  sea- 
man who  undertook  to  sit  down  on  the  cover 
without  looking  to  see  if  it  wer  e  on  oi-  oIT,  is 
guilty  of  corrtributor-y  negligence  and  cannot 
r'ecover. —  27ie  Sir  Garnet  Wolsely,  United  States 
District  Court,  Eastern  District  of  New  York,  41  Fed. 
Rep.  896. 

Collision  of  Vessels  from  Dragging  An- 
chor.— A  barge  i-an  inside  the  Delaware 
l)r-eakwater  during  a  stor-m  and  anchoi-ed 
near  another  bar-ge;  after  a  lime  the  last  one 
to  an-ive  began  to  di'ag  her  anchor,  and  was 
only  secured  when  so  close  to  the  other 
bai'ge  as  to  render  a  collision  inevitable 
when  the  tide  turned.  It  was  possible  for 
her  to  change  her  position, therefor-e  she  is  lia 
ble  for  the  damage  caused  by  t  heir  collision. 
—  27(6  Wallace  United  States  District  Court,  Eastern 
District  of  New  York,  41  Fed.  Rep.  894. 


THE  FLAG. 

The  admission  of  Id.iho  irrto  the  Union  on 
July  .')  ir<;cessitated  a  r  e-ar  r  angement  of  the 
star-s  irr  the;  Amer  ican  Hag.  The  law  pr  ovides 
that  the  change  irr  th(!  (ii-ld  of  the  flag  shall 
l)e  made  each  Independence  JJa\',  to  include 
the  new  States  admitted  dur-ing  the  previ- 
ous year-.  Tire  field  had  recently  been 
altci-i-d  to  r-epre.serrt  foi-ty-two  States,  in- 
creased to  this  ir umber-  by  the  admi.ssion  of 
Nor  th  and  S(nith  Dakota,  Washington,  and 
Montarra.  A  re-arr  arigernent  will  immedi- 
ately be  ell'e<-t(;d.  'J'he  d<;l:iy'  is  cau.sed  by 
cei  lain  formal  pr-oceedirigs  inciderrt  on  an 
otlicial  agr-cenu-rrt  of  the  ar-rriy  arrd  navy  to 
the  ar  rangerrrerrt  of  the  slar-s  "orr  a  blue 
field."  The  rrew  ar  rarrgerrrerit  will  be  riroro 
symrrretrical  than  the  orre  of  last  year-. 
There  will  be  five  rows,  the  first,  thii-d,  and 
fifth  of  nine  sf.at-s  each,  and  tlu;  .se(-orrd  and 
four  th  rows  of  eight  stars  each.  The  rrew 
constellation,  as  it  will  appear  ontliecor- 
rect^id  Hag,  will  he  ns  follows: 

:>♦*««*♦«*• 

;  '. 
;;«»*«»»«»• 

;  *  **♦*«*♦  ; 
:*»  **•»**»♦; 

The  Navy  Department  has  al.so  prepar  ed 
a  design  for-  the  new  field.  It  incor  poi-ates 
the  pr'esent  ar-r-angement  of  six  r-ows  of 
seven  stars  each,  and  adds  the  additional 
star  to  the  upper-  left-hand  cor-ner-.  The 
idea  of  symmetr-y  is  to  be  obtained  eventu- 
ally by  the  addition  of  another  star  to  the 
lower  r-o\v.    This  a  rr-arrgement  will  he: 

********  ; 
*♦***«»: 

•  *******  ; 

•  *»****♦: 
*««»***  ; 

*       *       *  *       *       *  .* 

The  Quartermastei--Gener-al  of  the  Army 
has  charge,  among  otherduties,  of  the  Hags 
belonging  to  the  service.  Thei-e  are  some- 
thing like  three  hundred  flags  in  u.se  all 
over  the  country,  at  posts,  bar  i-acks,  i-egi- 
mental  headquai'ters,  and  ar  my  buildings. 

The  flags  which  have  been  discar-ded  ar-e 
stored  at  the  War  Department  until  tlie  ac- 
cumulation becomes  cumbei-some,  when  the 
lot  is  destr-o^  ed  by  fire.  By  long  established 
custom  the  Depai'tment  refuses  to  ditr-ibute 
ofhcial  flags  outside  of  the  regular  service. 
Thei'e  has  been  discussiorr  now  and  then  on 
the  bestowal  of  old  Hags  on  G.  A.  R.  posts 
and  civic  nrilitar-y  bodies,  but  the  Depai't- 
merrt's  r  efusal  of  all  r  equests  is  based  on  the 
patriotic  reason  that  the  flag  which  is  sig- 
nalized, as  it  wer  e,  by  oHicial  use,  is  worthy 
no  less  a  disposition  than  consumption  by 
Hre.  The  r-efusals,  however,  affor  d  the  De- 
partment no  opportunity  for  favoritism,  and 
relieve  the  oHicials  of  the  exer-cise  of  tire  fine 
discrimination  necessar-y  to  an  impartial  dis- 
ti'ibution. — jV.  Y.  Sun. 

Squaring  valves,  setting  valves,  and 
running  them  over-  all,  rneair  thesjime  thing 
exactly.  When  a  mechanic  is  sent  to  do 
this  wor  k  he  may  only  ha\  e  to  move  a  blade 
on  the  str-ap,or'  he  may  have  to  nrove  all  the 
eccentrics — what  he  finds  it  rrecessar-y  to  do 
does  not  change  the  name  of  the  job,  nor 
make  the  object  of  his  work  any  other  tlran 
that  of  getting  the  valves  square. — Locomo- 
tive Engineer. 

To  the  above  we  take  the  liberty  to  acUl 
that  squaring  valves  means  that  they  shall 
open  both  ports  to  the  same  extent  when 
driven  bj'  the  eccentric. 

We  have  received  three  subscriptions 
from  San  Pedro,  Cal,  signed  "No.  4'J." 
The  papers  have  been  sent,  but  we  do  not 
know  whom  to  send  an  acknowledgement 
of  the  money  to.  All  letters  should  be 
signed  by  the  senders  of  them. 
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Foreign  and  Domestic  Trade  Litei'atui'B. 


THE    ADAPTATION    OF    THE  STEAM 
MACHINERY  IN  MARINE  CON- 
STRUCTION. No.  3. 

When  blowers  are  used,  the  rate  of  com- 
bustion can  be  very  greatly  inci  eased,  and 
special  calculations   must  be  made.  In 
modern    compound    engines    with  forced 
draught,  8,  10,  and  in  exceptional  cases  as 
jnany  as  20  h.p.  have  been  procured  for 
each  square  foot  of  grate,  but  the  highest 
performance  cannot  be  calculated  upon  for 
regular  work.    For  illustration,  going  back 
to  the  results  with  natural  draught,  if  there 
be  but  100  pounds  of  coal  consumed  per 
square  foot  of  draught  area,  or,  for  average 
proportions,  12^  pounds  per  square  foot  of 
grate,  and  there  be  GOO  i.h.p.  to  provide  for; 
if  the  steam  is  to  be  used  in  engines  requir- 
ing 20  lbs.  of  water  horse-power  per  hour  in 
actual  practice,  and  the  same  is  to  be  gen- 
erated in  boilers  which  in  ordinary  practice 
evaporate  but  8^  pounds  under  actual  condi- 
tions, it  will  be  seen  that  there  must  be  con- 
sumed 2  353  pounds  of  coal  per  i.h.o.per  hour, 
or  for  600  h.p.1,412  pounds  per  hour,on  which 
basis  there  would  be  required  113  square  feet 
of  grate,  or  56|^  square  feet  in  each  of  two 
boilers.    If  each  boiler  be  provided  with 
three  circular  furnaces,  3  feet  in  diameter, 
or  for  each  boiler  9  feet  aggregate  width, 
the  length  of  grates  should  be  a  trifle  over 
6  feet.    As  has  been  explained,  it  is  more 
important,     however,  -to    get  sufficient 
draught  area  to  burn  1,412  pounds  of  coal 
per  hour,  which,  at  the  rate  of  100  pounds 
per  square  foot  of  draught  area,  would  re- 
quire 7.06  square  feet  of  draught  area  in 
each  boiler.    There  will  be  appended  to  this 
\ecture,  when  published,  a  table  showing  the 
cross  areas  of  boiler  tubes  for  draught  and 
the  heating  surfaces  per  foot  of  length  of 
different  sizes  of  standard  boiler  tubes,  from 
which,  selecting  the  cross  area  of  the  size  of 
tube  to  be  used,  the  number  of  tubes  re- 
quired will  be  easily  ascertained.    In  select- 
ing the  size  of  tubes,  practical  considera- 
tions are  of    greatest  importance.  On 
rivers,  in  the  waters  of  which  there  may  be 
considerable  mud  and  silt,  it  is  customary, 
as  previously  stated,  to  use  quite  large 
tubes,  even  those  of  0  inches  and  8  inches  in 
diameter,  which  may  be  called  flues.  About 
the  harbors  and  on  the  coasts,  it  has  been 
usual  to  employ  tubes  of  4  inches  diameter, 
but  at  sea  and  to  some  extent  in  harbor 
work,  it  has  become  customary  to  reduce  the 
size  of  the  tubes,  and  thereby  decrease  the 
length  of  the  boilers.    This  has  been  the 
case  particularly  as  higher  pressures  were 
employed,  so  that  now  3  inch  tubes  are  very 
common  in  marine  work,  and  there  are 
numbers  of  instances  where  tubes  as  small 
a,s  2^  inches  in  diameter  have  been  used. 
The  same  cross  area  for  draught  cannot  as 
readily  be  obtained  in  a  boiler  shell  of  given 
diameter  with  small  tubes  as  with  large,  but 
the  difference  is  not  great.    While  the  small 
tubes  decrease  the  length  and  weight  of  a 
boiler,  they  also  diminish  the  disengaging 
surfaces  for  steam  and  the  steam  space,  so 
that  the  diameters  for  a  given  power  are 
necessarily  somewhat  in  excess  of  those  in 
which  large  tubes  are  employed.    If  then 
we  assume  in  the  case  in  hand  that  in  each 
of  the  two  boilers  we  are  to  use  3  inch  tubes, 
we  find  by  table  that  the  cross  area  of  a  3 
inch  tube  is  0.042  square  foot,  so  that  there 
will  be  required  168  tubes  of  that  diameter 
for  each  boiler.    It  then  becomes  necessary 
to  make  a  drawing  in  cross  section  of  the 
boiler  to  ascertain  what  sized  shell  will  be 
required  to  contain  this  number  of  tubes. 
The  three  furnaces  are  first  to  be  arranged 
in  the  bottom  of  the  shell,  separated  from 
each  other  and  from  the  shell  4  to  5  inches, 
the  smaller  dimension  being  sufficient  if  care 
be  taken  in  the  construction  of  the  boiler. 
The  tubes  can  then  be  arranged  in  horizon- 
tal and   vertical  rows  above.    The  exact 
arrangement  varies  with  different  builders. 
In  boilers  of  8  or  9  feet  diameter  they  can 


be  di.stribut^ed  equally  between  the  water 
spaces  at  the  sides,  but  in  larger  boilers  it  is 
better  to  leave  a  central  water  space  three 
or  four  times  the  ordinary  width  between 
tubes,  in  addition  to  those  at  the  sides,  for 
circulation.  The  writer's  practice  is  to 
make  the  side  spaces  9  inches  in  the  clear, 
so  that  a  small  man  can  work  his  way  down 
outside  the  tubes  to  the  spandrel  spaces  at 
the  sides  of  the  furnaces  and  clean  olf  any 
deposits.  Access  between  and  above  the 
furnaces  is  generally  obtained  by  manholes 
in  the  front  head.  Tiie  furnace  tubes  ai-e  at 
present  generally  made  corr-ugated,  in  ac- 
cordance with  the  Montgomery  and  Fox 
patents,  which  are  now  regularly'  manufac- 
tured at  the  Continental  Iron  Works,  Gveen- 
point,  instead  of  being  imported  as  formerly. 

In  fixing  the  sizes  of  the  engines,  it  is  well 
at  lirst  to  determine  the  piston  displacement 
per  minute  which  corresponds  to  a  given 
power  under  the  conditions  of  steam  pressure 
and  expansion  in  the  cylinder.  (B3'  "  piston 
displacement"  is  meant  the  area  in  feet  mul- 
tiplied by  the  double  stroke  in  feet  and  the 
number  of  revolutions  per  minute.)  In  do- 
ing this  it  should  be  borne  in  mind  that  the 
low  pressure  cylinder  of  a  compound  engine, 
whether  it  have  two  cylinders,  three  or 
more,  is  the  one  to  be  used  in  making  the 
calculations  for  displacement,  entirely  inde- 
pendent of  the  sizes  of  the  other  cylinders,  as 
the  slightest  consideration  of  the  subject 
will  show  that  since  the  effective  pressure 
in  the  larger  cylinder  is  practically  the 


BOILER  TUBES. 

Outside  Diameter. 

luternal  Cross  Area. 

External  Surface  per 
Foot  of  Length. 

Inches. 

Square  Feet. 

Square  Feet. 

1 

0.003993 

0.2618 

0.006733 

0.3372 

0.009646 

0.392'( 

0.01337 

0.4581 

2 

0.01787 

0.5236 

2'^ 

0.03315 

0.5891 

0.03835 

0.6545 

0.03491 

0.7200 

3 

0.04315 

0.7854 

3'4 

0.04943 

0.8508 

0.05797 

0.9163 

0.06720 

0.9-18 

4 

0.07590 

1.0472 

4K 

0.09757 

1.1781 

5 

0.1305 

1.3090 

6 

0.1754 

1.5708 

7 

0.2426 

1.8326 

8 

0.3308 

2.0944 

9 

0.4072 

2.3562 

10 

0.5016 

2.6180 

back  pressure  in  the  smaller,  the  larger 
cylinder  would,  if  supplied  with  the  steam 
direct,  give  the  same  power  with  the  same 
degree  of  expansion  as  all  the  cj'linders  to- 
gether, or  in  practice,  on  account  of  the 
losses  of  pressure  between  the  cylinders  a 
trifle  more.  The  only  difference  would  be  in 
the  distribution  of  the  forces  throughout 
the  revolution  and  in  the  strains  on  the 
working  parts.  It  is,  therefore,  an  error  to 
start  with  the  small  cylinder  in  cylinder 
computations;  the  large  cylinder  must  be 
made  right  for  the  power  and  other  consid- 
erations determine  the  size  of  the  small  one. 

The  mean  pressui'e,  therefore,  in  all  cases, 
should  preliminarily  be  "  referred  to  the 
large  cylinder,"  which  simply  means  that 
there  is  to  be  added  to  the  mean  pressure  in 
the  large  c^iinder  the  mean  pressure  in  the 
several  smaller  cylinders,  multiplied  for 
each  by  its  size  relative  to  the  large  one. 
For  instance,  if  the  area  of  the  large  cylin- 
der be  considered  unit3%  and  that  of  the  small 
cylinder  of  a  compound  engine  be  i  of  that 
of  the  large,  and  there  be  a  mean  pressure 
of  .50  lbs.  in  the  small  cylinder,  this  50  lbs. 
multiplied  by  the  relative  size,  viz.,  J,  gives 
12^  lbs.  as  the  equivalent  mean  pressure  in 
the  large  cylinder,  which  added  to  that 
actually  existing  in  the  large  cylinder,  say 
12^  lbs  ,  makes  25  lbs  mean  pressure  "re 
ferred  to  large  cylindei\"  The  mean  press- 
ure i-eferred  to  the  large  c.ylinder  used  in 
most  of  the  low  pressure  engines  and  in  the 
earlier  forms  of  compound  engines  was  from 
18  to  20  lbs.  The  writer  raised  this  25  lbs. 
in  designing  the  engines  for  the  revenue 
steamer  '  Eush  '  in  1873,  before  compound 


engines  were  introduced  in  the  English  or 
American  naval  steamers,  and  thereby  ob- 
tained good  results,  for  the  reason  that  the 
mean  temperature  of  the  metal  of  the  cylin- 
der was  raised,  and  there  was  less  cylinder 
condensation  than  when  more  expansion  was 
attempted. 

It  will  be  found,  assuming  a.ny  sizes  de- 
sired, that  the  horse-power  with  25  pounds 
means  pressure,  in  any  given  case,  may  be 
obtained  by  multiplying  the  piston  develop- 
ment by  0. 1091,  say  ordinarily  by  0.1 1,  when, 
of  cour.se,  the  power  for  a  mean  pressure  of 
:>0  pounds  may  be  obtained  by  adding  J^,  or 
the  power  for  a  mean  pressure  of  20  pounds 
in  the  cylinder  by  substracting  |,  and  so  on, 
in  an  evident  manner.  Conversely,  if  the 
horse-power  be  determined  in  advance,  the 
first  step  is  to  obtain  the  piston  develop- 
ment, which  for  a  mean  pressure  of  25 
pounds  is  done  by  multiplying  the  horse- 
power desired  by  9.168. 

In  general,  the  displacement  equals  229.2 
times  the  power  divided  by  the  mean  press- 
ure. Having  obtained  the  development 
and  decided  the  number  of  revolutions  per 
minute  from  the  size  of  screw  or  other  con- 
siderations, by  dividing  the  development  by 
the  proposed  number  of  revolutions  per 
minute  the  result  will  be  the  development 
per  i"evolution  which,  divided  by  twice  the 
proposed  stroke  in  feet,  will  give  the  area  of 
the  piston  in  square  feet,  from  w^hich  the 
diameter  may  be  readily  obtained  and  re- 
duced to  inches.  If  this  diameter  be  too 
large  or  too  small,  the  stroke  or  revolutions 
may  be  varied  to  bring  the  engines  to  an 
ordinary  proportion.  B3'  this  method,  the 
roundabout  system  of  calculating  the  power 
with  assumed  dimensions,  and  then  modify- 
ing some  dimension  until  the  proposed 
power  is  procured  by  a  system  of  approxi- 
mation, is  almost  entirely'  avoided.  It  may 
here  be  observed  that  this  preliminary  cal- 
culation is  an  important  one.  It  may  spoil 
the  good  working  of  an  engine  if  the  cylinder 
comes  out  an  odd  inch  in  diameter  to  make 
it  an  even  one;  for  instance,  to  make  it  30 
inches  when  the  calculation  gives  29  inches. 
If  a  30  inch  engine  be  desirable  for  the  rea- 
son that  patterns  are  available,  then  for  a 
given  boiler  power  the  displacement  should 
be  maintained  by  increasing  the  pitch  of  tlie 
propeller.  It  is  too  commonly  the  case  that 
an  engineer,  after  making  very  careful  cal- 
culations of  the  size  of  the  engine,  considers 
that  he  will  get  a  little  more  expansion,  and 
adds  to  the  size  of  the  cylinders.  The  ex- 
treme of  this  kind  of  designing  is  that  an 
elephant  must  be  fed  to  the  work  of  a  horse, 
so  if  the  first  premises  were  correct,  they 
should  be  adhered  to,  as  any  material  de- 
parture therefrom  will  make  it  hard  for  the 
boiler  to  furnish  steam,  and  cause  loss  in- 
stead of  gain.  This  has  been  determined 
in  engines  of  all  classes,  operating  mills  as 
well  as  driving  the  propellers  of  steamers, 
and  is  a  common  experience  even  on  loco- 
motives. The  problem  reaches  its  perfec- 
tion in  the  design  of  high  speed  engines  for 
the  Atlantic  service,  where  the  diffei-ence  of 
trips  requiring  several  days  is  counted  in 
minutes.  Modern  designers  are  very  care- 
ful not  to  get  the  engines  too  large  to  work 
off'  the  steam,  and  in  the  consti'uction  of  the 
latest  great  ocean  racers  the  error  was  on 
the  other  side,  as  it  was  found,  when  the 
cut-ofTs  on  small  cylinders  were  set  at  the 
point  desired,  the  engines  would  not  work 
off  all  the  steam  the  boilers  would  make,  so 
that  not  onl^-  on  the  Inman  steamers  'City 
of  New  York'  and  '  City  of  Paris,'  but  on 
the  new  steamer  '  Teutonic,'  of  the  White 
Star  Line,  the  propellers  have  had  to  be 
made  with  less  surface,  to  permit  the  engines 
to  run  a  little  faster,  so  that  they  could  de- 
velop the  power  which  could  be  furnished  by 
the  boilers. 

In  technically  "  getting  out  of  an  engine  " 
all  that  is  possible,  the  throttle  valves  should 
be  wide  open  and  the  supply  be  controlled 
entirely  by  the  cut-off  gear.  When  it  is 
necessary  to  shut  the  throttle  partially  to 
keep  up  the  pressure,  it  is  an  evidence  at 
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once  that  tlie  eng-ines  and  boilers  an;  not 
proportioned  to  work  tof^ether.  Recurriiij^ 
to  our  previous  illustration,  rnulti[)lyin^;'  (JOO, 
tiie  proposed  horse-power-,  l)y  9.1  OS  ^^-ives 
5,501  cubic  feet  as  the  disi)la.ceinent,  with  25 
pounds  mean  [)ressure,  or  ;),()(i7  cubic  feet 
for  a  mean  pressure  r-eferred  to  a  lar^^e  cyl- 
inder of  1 J  times  25,  or  pounds.  If  the 
power  is  to  be  devel()[)ed  in  a  twiti  sci'ew  ves- 
sel, the  displacement  for  the  hi^;-her  mean 
pressure  should  be  l,H:>i  cubic  feet  for  each 
engine.  If  tiie  str-oke  be  fixed  at  20  inches, 
the  double  str-oke  would  be  40  inches  or 
feet.  If  we  lix  thes|)eed  of  the  engine  at  150 
revolutions  per  minute,  the  prstorr  speed 
would  be  times  150  or  500  feet,  and  the 
displacement  (1  ,s;)4  cubic  feet),divided  by  the 
piston  speed  (500  feet),  gives  li  GG8  squai'e 
feet  as  tire  area  of  the  lar-ge  cylinder,  cor- 
respond irrg  very  near-ly  to  2(i  irrches  in  di- 
ameter. The  pr  oper  size  of  the  small  cylin- 
der depends  upon  a  variety  of  conditions. 
If  it  be  desir-ed,  fr-om  simplicity,  to  use  the 
link  motion  valve  gear  oir  both  engines,  the 
eng-ineers  will  rai-ely  cut  olf  at  less  than  § 
stroke  in  the  small  cylinder,  so  to  obtain 
an  expansiorr  of  six  times,  the  proportional 
area  of  cylinder's  must  be  I  to  3.15  or  1  to  4, 
though  1  to  3  would  be  better  if  the  mairr 
valve  be  propei'ly  constructed,  so  that  the 
eng-rne  works  smoothly  when  cutting  off 
shorter.  A  better  distributiorr  is  secrir-ed  by 
using-  an  independent  cut-otf  on  the  small 
cylinder  and  obtaining-  mor-e  expansion  in 
that  cylinder,  when  it  will  be  found  neces- 
sary to  make  the  small  C3'lirider  say  the 
area  of  the  large  for  pr'essuresof  7(»  pounds  to 
80  pounds,  and  about  ^  the  area  of  the  lar-ge 
for  pressures  of  100  to  120  pounds.  With 
engines  up  to  20  inches  diameter ofcylrnder, 
plain  slide  valves  can  be  used  to  advantag-e 
on  both  cylinders.  For  larg-ercylinder-s,  the 
throw  of  the  main  valves  becomes  so  g-r-eat 
that  it  is  desir-able  to  use  a  double-ported 
valve  on  the  larg-e  cylinder  and  contmue  to 
use  a  single  valve  on  the  small  until  it  g-ets 
above  24  inches  in  diameter  for  steam  pres- 
sures of  80  pounds,and  up  to  say  20  inches  in 
diameter  for  higher  steam  pressures.  The 
present  practice  is  to  use  slide  valves  on  the 
larg-e  cylinders  in  all  cases,  although  for 
a  time  it  was  modified  by  using-  from  two 
to  four  piston  valves.  Piston  valves  are 
now  employed  almost  universally  on  the 
small  cylinders  of  triple-compound  engines, 
and  g-enerallj'  on  the  intermediate  cylinders. 

In  designing  a  vessel,  it  is  necessary,  as 
at  first  intimated,  to  know  pr*eliminarily  the 
agg-reg-ate  weig-ht  of  the  several  portions  of 
the  machinery,  which  are  so  compactly  ar- 
ranged that  they  can  be  considered  as  inde- 
pendent masses,  so  that  the  machinery'  as  a 
whole  may  be  placed  in  the  vessel  in  a  posi- 
tion to  balance  the  hull  on  the  water, so  that 
it  will  "trim"  properly' or  draw  the  required 
amount  of  water  both  forward  and  aft.  In 
doing-  this  it  is  customary  to  consider  as  one 
mass  the  boilei',  which  is  supposed  to  be  con- 
centrated at  its  center  of  g-ravity  a  little 
nearer  the  front  than  the  rear,  on  account 
of  the  weight  of  the  steam  chimney;  the 
engines  without  the  line  shafting-  as  another 
mass  supposed  to  be  concentr-ated  at  the 
center  of  tho  eng-ine;  the  line  shafting-,  as 
another  mass  supposed  to  be  concentrated  at 
the  center  of  its  length;  and  the  stern  shaft, 
with  the  stern  pipe,  stufflrrg-  box,  and  stern 
bearing,  as  another  mass  supposed  to  be 
concentrated  at  the  common  center  of  g  ravity 
a  little  abaft  the  center,  on  account  of  the 
increased  weight  of  the  stern  bearing;  and, 
finall^^,  the  screw  propeller  as  still  another 
mass  concentrated  at  its  cerrter.  These  sev- 
eral masses  are  to  be  multiplied  by  the  dis- 
tance of  the  center  of  gravity  of  each  fr-om 
any  fixed  point,  for  instance,  the  after  edge 
of  the  ster^n  post  (or-,  to  avoid  minus  sig-ns, 
the  center  of  propeller  or  even  the  bow  of 
the  vessel),  and  the  sum  of  these  moments 
divided  hy  the  sum  of  the  gross  werg-hts, 
which  will  give  the  distance  from  the  point 
of  reference  at  which  the  center  of  gr-avity 
of  the  sever-al  masses  is  located.  The  center 
of  gravity  of  the  hull  naay  in  a  similar  man- 


ner- be  determined  by  ascer  taining  tiio-w(!ig  ht 
of  diirei-(!rrt  ci-oss  .sectioirs,  taking-  tiie  mo- 
merrts  of  the  same  from  a  fixed  point  and 
dividing-  by  the  total  weight  as  before.  Tlu; 
weight  of  the  machiner-y  as  a  whole,  corrsid- 
ered  concentr  ated  at  its  center  of  gr-avity, 
arrd  tlie  weight  of  the  hull  as  a  whole,  consid- 
ered concentr-ated  at  its  center  of  g-ravity, 
may  then  be  multipli(;d  by  their  distances 
fr  om  a  (ixed  point  and  divided  by  the  g^ross 
w(!ights  of  the  lurll  and  machinery,  ther-eby 
g-iving-  the  positiorr  of  the  (-errter-  of  gr-avity 
of  the  vessel  as  a  whole,  which,  if  located  at 
the  (tenter- of  displacementof  the  hull  wherr 
in  proper-  tr  im  (by  shifting  the  positiorr  of 
the  machinery  as  a  whole  or  of  other 
weights),  will  cause  the  vessel  to  tr-im 
properly.  Ther-e  is  frequently  great  care- 
lessness in  this  par-t  of  the  work,  as  some 
so-called  naval  constr  uctor-s  try  to  aver-ag-e 
up  the  weight  of  the  hull  by  lig-uring- simply 
a  centr-al  cross  section,  without  taking-  into 
consideration  the  increased  weig:ht  of  the 
stern  of  most  vessels.  Frequently  also  ther-e 
is  carelessness  in  distributing-  the  several 
items  of  weig-ht  in  the  machinery;  but  errors 
in  draught  and  trim  occur  more  frequently 
fr-om  the  fact  that  the  vessel  is  designed 
piecemeal,  the  spaces  assig-ned  arbitr-arily 
without  consideration  of  the  weights  to  be 
carr'ied,  and  the  machinery  put  in  wher-e  it 
is  converrient,  so  that  the  result  in  the  end 
is  quite  unsatisfactory,  fr-e(iuently  i-esulting- 
in  causing-  the  vessel  to  be  "down  at  the 
head"  and  occasionally  at  the  stern,  and 
r-equir-ing-  that,  for  the  whole  life  of  the 
vessel,  considerable  quantity  of  ballast  be 
carried  to  "trim  ship."  Too  frequently  the 
weights  are  not  all  known  in  advance,  and 
one  thing-  after  another  is  added  until, 
as  a  final  result,  the  vessel  draws  much  more 
water  than  was  at  first  anticipated.  Such 
defects  occur  both  in  merchant  and  naval 
vessels,  but  can  be  prevented  hy  making 
originally  a  complete  plan  of  all  the  princi- 
pal parts  and  a  list  of  all  the  articles  to  be 
put  in  the  vessel,  writing-  opposite  each 
article  its  estimated  weig-ht,  when  the  re- 
sults of  err-or-s  on  individual  items  will  be 
less  than  if  the  same  were  left  entireh-  out  of 
consideration. 

(To  be  continued.) 

COMPOUND  LOCOMOTIVES.* 

What  gains  have  followed  compounding-? 
(a)  It  has  achieved  a  saving-  in  the  fuel  burnt 
averagfing-  18  per  cent,  at  rea.sonab'e  boiler- 
pressures,  with  encouraging-  possibilities  of 
further  improvement  in  pi-essure  and  in  fuel 
and  water  economy,  (b)  It  has  lessened  the 
amount  of  water  (dead  weight)  to  be  hauled, 
so  that  (c)  the  tender  and  its  load  are  ma- 
tet-ially  reduced  in  weight,  (d)  It  has  in- 
creased the  possibilities  of  speed  far  beyond 
60  miles  per  hour,  without  unduly  straining 
the  motion,  frames,  axles,  or  axle  boxes  of 
the  engine,  (e)  It  has  increased  the  haulage 
power  at  full  speed,  or,  in  other  wot-ds,  has 
increased  the  continuous  h.p.  developed  per 
given  weight  of  engine  and  boiler.  (/)  In 
some  classes  has  increased  the  stai-ting 
power,  (g)  It  has  mater-iall}'  lessened  the 
slide  valve  friction  per  h.p.  developed.  (Ii) 
It  has  equalized  or  distr  ibuted  the  turning 
force  on  the  crank-pin,  over  a  longer  portion 
of  its  path,  which,  of  coui-se,  tends  to  length- 
en the  repair  life  of  the  engine,  {i)  In  the 
two-cylinder  type  it  has  deci-eased  the  oil 
consumption,  and  has  even  done  so  in  the 
Woolfe  four--cylinder  engine  (J)  Its  smooth- 
er and  steadier  draught  on  the  lii-e  is  favor-- 
able  to  the  combustion  of  all  kinds  of  soft 
coal,  and  the  sparks  throwrr  being  smaller 
and  less  in  number,  it  lessens  the  i-isk  to 
property  fr-om  destr-uction  by  lii-e.  [k)  These 
advantages  and  ecoiromies  ai-e  gained  with- 
out having  to  improve  the  man  harulling- 
the  engine,  less  being  left  to  his  discr-etion 
(or-  cai-eless  indifiei-ence)  than  in  the  simple 
engine.  (/)  Valve  motion,  of  every  locomo- 
tive type,  can  be  used  in  its  best  working 
and  most  effective  position,  {m)  A  wider 
elasticity  in  locomotive  design  is  permitted  ; 

*  Ki'iiiM  t  ot  a  I'oiiiiMilloe  of  the  Aineruai)  Railway  Master 
Mfcliaiiios'  Association  at  Uie  Old  I'oiut  Comfort  Meeting, 
Juue  1". 


as,  if  desired,  side  rods  can  be  dispensed 
with,  or  ar  ticulatetl  errgines  of  100  tons 
weight,  with  independent  trucks,  u.sed  for 
shai-p  curves  on  mountain  .service,  as  sug- 
gest^ed  by  Mallet  and  Brunner.  f)ne  such 
engine  of  80  long  tons  is  now  under  con- 
sti-uction. 

What  losses  are  said  to  have  followed 
compounding?  (a)  In  some  particular 
types,  as  actually  pr-oportioned,  a  lo.ss  in 
starting  power-  of  from  15  to  20  per  cent. 
However,  lo.ss  of  power-  in  starting  carrnot 
be  said  to  be  a  defect  in  the  ju  irKtiple  of  com- 
l)()unding.  (/>)  An  increase  in  the  number- of 
par  ts.  They  are  few  and  plain  in  the  two- 
cylinder  engine,  entailing  lit  tie  oiitia  v  in  fii-.st 
co.st  or  in  repair.  [<:)  A  [mssible,  but,  this 
committee  thinks,  not  i)r-obable  itrci-ea.se  in 
the  cost  of  i-epair  s  to  the  boiler,  per  pound 
of  fuel  burnt,  if  higher  pr-essnres  are  u.sed. 
Positive  infor-matiorr  on  this  |)oiiit,  is  difficult 
to  obtain,  (rf)  An  increased  co.st  of  repair-s 
to  the  engine  per  mile  run.  This  item  is  not 
yet  large  enough  to  be  measui-able,  after 
three  years'  continuous  ser  vice  irr  the  plainer 
forms  of  the  two-cylinder  coni[)Ounds.  (e) 
A  larger  percentage  of  failures  on  the  r-oad 
due  togr-eater  complication  and  size  of  par-ts. 
(/)  Incr-eased  reciprocating  weights  on  one 
side,  either  not  balanced,  and  so  increasing 
the  deflection  of  the  engine,  or,  if  approxi- 
mately balanced,  the  balance  weight  doing 
injury  to  the  road  bed,  etc.  The  two  la.st 
.sections  seem  to  be  pure  suppositions,  which, 
after  .search,  we  find  no  evidence  to  sustain. 
{g)  Want  of  variability  or  adaptabilitv  to 
wide  extremes  in  speed,  and  to  amount  of 
work  to  be  performed  ;  so  that  a  large  conr- 
pound  does  not  work  as  cheaply  when  haul- 
ing light  loads,  or  running  without  load,  as 
a  single  engine  does. 

It  is  not  pr-oved  that  a  compound,  working 
pr-oper-ly  thr-ottled,  that  is,  with  steam  wire- 
dr-awn,  may  not  have  actually,  as  she  theo- 
i-etically  has,  a  wide  and  economical  adapt- 
ability. So  that  if  the  compound,  like  any 
other  motor,  be  not  as  economical  when 
exerting  low  power  as  when  exerting  full 
power,  it  pr-obably  will  use  less  steam  than 
the  simple  engine  of  same  weight,  working 
urrder  similar  conditions  of  light  haulage 
duty. 

However,  the  one  thing  certain  about 
"  American  condition  "  is  that  no  larger 
portion  of  our-  motive  power  does  run 
lightly  loaded,  and  until  we  have  a  wider 
experimental  experience,  it  is  not  recom- 
mended that  all  locomotives,  doing  branch 
and  local  light  service,  be  built  compound. 

THE  BOTTOM  OF  THE  OCEAN. 

Pkof.  Hekkm.\n.\  Fol  pi-opu.ses  the  woi-k 
of  exploring  the  bottom  of  the  Mediter- 
i-anean  by  going  down  under  water  s  himself. 
He  has  constructed  a  special  outfit  for  his 
yacht,  and  has  also  made  a  peculiar  kind  of 
diving  suit  and  air  pump  for  the  pur  pose. 

By  this  new  system  he  thinks  that  it  will 
be  possible  to  descend  to  gr  eat  depths  with- 
out injui-y  to  the  ear-s  or  the  breathing 
apparatus,  and  with  no  danger  of  vertigo. 
The  gr-eatest  inconvenience  expei-ienced  is 
found  in  coming  up  fr-om  gr-eat  depths  to 
points  where  the  effects  of  the  compression 
at  a  depth  of  about  one  hundr-ed  feet  are 
gradually  lessened,  and  it  is  this  trouble 
that  has  limited  diving  to  a  depth  of  about 
orre  hundred  and  ten  feet.  When  the  water 
is  transparent  and  the  sun  brilliant,  the  bot- 
tom can  be  seen  at  a  depth  of  twenty-five 
yar  ds  fr-om  the  deck  of  a  vessel.  In  or-der 
to  see  through  undisturbed  water  a  scuttle 
closed  by  a  thick  glass  plate  has  been  put 
through  the  bottom  of  the  yacht,  by  means 
of  which  the  bottom  can  be  plainly' seen  in 
spite  of  the  waves.  The  appear-arice  is  as 
though  it  wer-e  perfectly  fiat,  as  there  are 
no  shadows  cast,  the  light  coming  from 
above.  In  reality,  however,  when  one  goes 
down  in  the  diving  suit,  he  finds  the  bottom 
bi-istling  with  ro<  ks  and  hollowed  with  val- 
leys. The  lighting  at  the  bottom  is  like  that 
of  a  room  without  windows,  receiving  its 
light  through  glass  in  the  ceiling.    To  the 
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one  under  the  water  light  appeal's  in  the 
sliape  of  a  cone  opened  at  about  an  angle  of 
sixt3'-tvvo  degrees,  outside  of  which  every- 
thing is  in  shadow.  Looking  up  while  in  the 
clear  space  the  sk^^  can  be  seen,  and  very 
often  the  clouds  can  be  distinguished. 

The  intensity  of  the  light  under  the  water 
diminishes  with  great  rapidity.  At  about 
ninety  feet  one  sees  very  much  less,  and 
wlien  the  sun  approaches  the  horizon,  and 
tiie  rays  get  much  more  oblique,  it  seems  as 
though  niglit  had  come.  Horizontally,  at 
100  feet  depth,  a  rock  cannot  be  made  out  at 
a  greater  distance  than  twenty  five  feet. 
Generally  speaking,  at  a  greater  depth  than 
thirty  feet  one  cannot  distinguish  things 
under  the  conditions  that  oi'dinarily  obtain. 
This  will  account  for  the  inability  to  see  their 
way  on  the  part  of  those  who  attempt  to 
navigate  submarine  boats.  As  soon  as  an 
object  is  seen  it  is  so  close  that  there  is  not 
time  to  steer  clear  of  it.  Navigation  in  deep 
waters  can  only  be  in  directions  that  have 
already  been  examined  and  found  clear, 
which  naturally  confines  submarine  boats 
within  very  narrow  limits. 

Submarine  life,  such  as  fish,  lobsters,  etc., 
have  the  habit  at  the  very  first  apprehen- 
sion of  danger  of  darting  rapidly  away  and 
of  stopping  equally  quick.  They  seem  to 
understand  that  a  ver^^  few  yards  will  get 
I  hem  beyond  the  vision  of  their  enemy.  The 
shading  of  the  water  varies  from  blue  to 
greenish.  Objects  at  a  depth  of  thirty  feet 
take  a  blue  tinge  and  at  from  sevent^^-five 
to  J  ninety  feet  the  light  is  such  a  deep  blue 
that  objects  of  a  red  shade  appear  black. 
When  one  returns  quickly  to  the  surface 
with  his  e3^es  accustomed  to  the  peculiar 
under-water  bluish  light,  the  aerial  land- 
scape, following  the  laws  of  contrast  of  col- 
ors, seems  reddish.  The  fact  of  the  blue 
rays  of  light  penetrating  so  much  further 
than  those  of  any  other  color  renders  it  pos- 
sible to  bring  photograph}^  to  aid  the  sub- 
marine explorer  in  his  investigation  as  to 
the  real  depth  that  light  does  succeed  in 
making  its  v^^y. 

The  greatest  trouble  experienced  in  the 
use  of  M.  Fol's  appai-atus  comes  from  the 
swells  which  penetrate  to  quite  a  depth  and 
cause  him  to  go  swinging  about  from  one 
spot  to  another,  but,  in  spite  of  this,  he  has 
faith  in  jhis  methods,  and  counts  upon  as- 
tonishing the  scientific  world  with  his  dis- 
coveries before  the  close  of  the  year. 

WHAT  DOES  A  STEAM  HORSE-POWER 
COST? 

No.  4. 

Necessary  Factors  for  Comparison. 
Coal  per  one  i.h.p.  per  hour. 
Coast  of  coal  per  ton. 
Pounds  of  water  per  one  i.h.p.  actual. 
Evaporation  per  pound  of  coal. 
Initial  steam-pressure,  absolute. 
Terminal  steam-pressure,  absolute. 
I.h.p. 

Caloriraetric  conditions  at  engine  and  boiler. 

Conclusions  Necessary. 
Cost  of  one  i.h.p.  one  hour  for  coal,  in  mills. 
Cost  of  one  i.h.p.  twenty-four  hours  for  coal,  in 
cents. 

Cost  of  total  load  per  hour  for  coal. 
Pounds  of  coal  per  hour  and  twenty-four  hours, 
in  cents. 

Pounds  of  water  per  hour  and  twenty-four  hours. 

All  the  above  give  the  only  correct  com- 
parisons between  one  and  another  steam 
plant  as  to  dollars  and  cents.  Pounds  of 
coal,  without  cost  of  coal  per  ton,  means 
nothing  so  far  as  the  cost  of  a  horse-power 
per  hour,  daj'^  or  j^ear  goes,  and  the  relative 
cost  of  a  horse-power  in  dollars  and  cents  in 
different  localities  amounts  to  nothing  be- 
yond an  assertion,  unless  we  know  the  actu- 
al number  of  pounds  of  water  evaporated  b^' 
a  pound  of  coal,  and  then  we  must  know  for 
comparison  or  for  fact  the  amount  of  water 
carried  over  in  the  steam,  for  the  boiler  gets 
credit  for  an  evaporation  that  is  entirely  fic- 
titious, in  case  a  large  amount  of  water  is 
present  in  the  steam,  and  this  is  so  frequent 
that  no  result  is  worth  the  time  spent  that 
does  not  embrace  all  the  factors  in  the  first 
part  of  No.  4.  The  calorimeter  is  at  once 
the  most  reliable  and  unreliable  factor  in  the 


whole,  and  the  so-called  "  modifications," 
"  improved  "  and  variously-termed  traps, 
called  calorimeters,  are  only  to  mislead  tho.se 
who  suppose  a  good  wooden  barrel  and  scale 
of  no  use.  The  facts  are  simply'  expressed, 
the  old-fashioned  barrel  is  as  honest  and  re- 
liable as  any,  if  honestly  used,  and  in  a  great 
degree  more  reliable  than  any  of  the  "  im- 
proved "  traps  so  much  paraded.  Where 
small  quantities  are  used  a  small  error  is  a 
too  large  factor  of  percentage;  in  my  own 
practice  300  or  S50  pounds  of  water  are  used, 
to  which  exactly  30  or  35  pounds  are  added. 
This  makes  quick  work,  and  does  not  need 
any  calculus  or  long  formula!  to  get  results. 

Conclusions  necessary  call  for  a  moment's 
explanation.  Any  result  for  an  hour  is  of 
no  value.  Conditions  of  the  atmosphere 
make  a  great  difference  in  evaporation,  and 
the  amount  of  moisture  in  the  air  is  an  ele- 
ment of  more  importance  than  usually  given. 
Coal  burned  in  ten  hours  has  no  place  in  m^' 
results,  but  the  full  coal  for  a  week  is  taken, 
including  "  boilers  over  Sundaj'  "  for  fire  (as 
is  required  by  the  factory  mutual  mill  in- 
surance companies),  and  all  the  coal  used; 
in  this  way  all  the  facts  come  out. 

Some  *' evaporative  "  tests  of  an  hour'or 
two  on  a  500  h.p.  engine  may  be  interesting 
or  amusing,  but  they  cannot  be  reliable,  if 
we  wish  to  compare  the  cost  of  a  horse- 
power for  a  week  or  year. 

WHAT  DOES  A  STEAM  HORSE-POWER  COST?— 
NO.  5. 

Coal  per  i.h.p.  per  hour,  pounds...    3.28  6.05 

Cost  of  coal  per  ton   $2.90  .$3.25 

Pounds  of  water  per  i.h.p.  actual.  16.84  47.99 
Evaporation  per  pound  of  coal. . . .  10.31  7.92 
Initial  steam  pressure,  absolute. . .  83.6  94.6 

Terminal  pressure,  absolute   8.71  17.2 

I.h.p  151  159 

Cost  of  one  i.h.p.  one  hour  (coal) 

mills   2.59  6.077 

Cost  of  one  i.h.p.  twenty-four  hours 

(coal),  cents   6.216      14.58  + 

Cost  per  hour  (coal),  total  load 

(third  hue  above),  cents   39. -f-  96.62 

Pounds  of  coal  per  liour  for  load.  .344  961.95 
Pounds  of  coal  per  twenty-four 

hours  per  h.p   54.72  145.20 

Pounds  of  water  per  twenty-four 

hours  for  one  horse-power  404.16  1,151.76 

Water  in  steam  I)}'  calorimeter  at 

boiler,  per  cent   2.16  3.26 

Water  in  steam  by  calorimeter  at 

engine   3.04  21.16 

Comparative  cost  of  one  h.p.  same 

time  $1.00  $2.4775 

Actual  cost  of  one  h.p.  one  year,  308 

days,  10  hours  $7.98  $18.72 

In  this  we  have  a  Corliss  condensing  en- 
gine and  an  ancient  throttling  slide-valve, 
under  free  exhaust,  one  factor,  about  the 
same  horse  power.  In  studying  the  col- 
umns of  comparative  cost,  item  by  item, 
some  interesting  facts  appear:  Coal  per  i.h.p., 
and  cost  per  ton,  water  used  per  horse-pow- 
er per  hour,  all  show  a  change,  in  which 
some  items  are  best  one  wa\'  or  the  other. 
The  cost  of  horse-power  per  year  of  308 
days,  10  hours  each,  would  make  a  difter- 
ence  of  $1,074  only  in  each  100  h.p.  plan, 
working  on  the  conditions  of  the  right-hand 
columns  over  one  under  the  conditions  of 
the  left-hand  column,  the  engine  of  smaller 
horse-power  paying  sixty- five  cents  per  ton 
more  for  coal,  and  using  steam  of 
lower  initial  pressure,  but  showing  better 
evaporative  power  and  better  calorimetric 
results. 

The  engine  of  left-hand  column  was  put 
up  under  my  direction  in  1883.  The  other 
one  is  in  Pennsylvania. 

WHAT  DOES  A  STEAM  POWER  COST? — NO.  G. 

Coal  in  pounds  per  hour,  per  horse- 
power  1.57  7.7037 

Cost  of  coal  per  ton   $4.35  $2.25 

Cost  of  coal  per  horse- power  per 
hour,  in  mills   3.4  8.1174 

Actual  water  consumption  per 
horse-power  per  hour  in  pounds  13.71  59.618 

Pounds  of  water  evaporated  per 
povmd  of  coal   10.34  7.92 

Steam  pressure  per  gauge   130.  80. 

Steam  pressure,  absolute   144.696  94.696 

Terminal  pressure,  absolute   5.619  70 

Initial  pressure,  absolute   146.341  82 

I.h.p   138.056  349 

Cost  of  one  i.h.p.  for  twenty-four 
hours,  in  cents   8.166  19.48 

Cost  of  one  i.h.p.  for  308  days  of 
ten  hours  each  $10. 48     $34. 98 


Coal  per  i.h.p.  for  twenty-four 

hours,  in  pounds   37.68  184.86 

Water  ])er  i.h.p.  for  twenty-four 

hours,  in  pounds   329.004  1430.83 

Water  in  steam  per  calorimeter, 

at  engine,  per  cent   3.31  21.14 

Water  in  steam  per  calorimeter, 

at  boiler,  per  cent   1.74  1.87 

Duty  for  twelve  months  from  log 

for  100  pounds  coal  113,439,331  19,068,000 

('omi)arative  duty   5.949  1 

Tal)le  No.  0,  left-hand  column,  is  from  the 
Pawtucket  pumping  engine  in  1879.  The 
column  at  the  riglit-hand  is  a  pumping  en- 
gine in  Pennsylvania,  new  in  1887  or  1888. 
Notice  there  is  a  difference  of  $2.10  in  the 
cost  of  coal  per  ton;  one  engine  has  over  100 
h.p,  more  than  the  other;  great  diffeience 
ill  terminal  pressure,  as  well  as  initial;  one 
engine  using  13.7,  the  otlier  59. G  pounds  of 
water  per  i.h.p.,  the  amount  of  coal  per  i.li  p. 
being  4. 'J  times  as  much  in  one  case  as  in 
the  other;  the  boilers  varying  very  slightly 
in  the  amount  of  water  present  in  the  steam 
at  the  boiler,  very  largelij  in  that  at  the  en- 
gine. Yet  in  total  result  the  Corliss  engine 
horse-power  costs  only  $10.48  for  3,080  hours, 
the  other  engine  $24.98. 

{To  he  continued.) 

THE  Boilermaker's'  convention. 

The  American  Boilermakers'  Association 
held  a  convention  in  this  city  July  1, 
2  and  3,  at  the  Park  Avenue  Hotel. 
The  association  is  composed  of  boiler 
manufacturers,  and  its  membership  extends 
over  this  country  and  Canada.  It  was 
formed  at  Pittsburg  in  April,  1889,  for  the 
purpose  of  affording  boilermakers  means  of 
consultation,  and  of  bringing  about  united  ac- 
tion on  matters  of  common  interest.  The 
objects  which  the  association  has  before  it 
are  : 

To  establish  such  standard  for  materials  and  work- 
manship as  will  insure  uniform  excellence  of  con- 
struction of  all  American  boilers,  and  thus  secure 
safety  to  the  lives  and  property  of  all  communities 
where  boilers  are  used,  and  to  procure  the  passage 
of  lavi's  making  the  manufacture,  sale,  or  use  of  in- 
ferior materials  criminal  offenses. 

To  concert  such  measures  and  take  such  action  as 
shall  be  for  the  interest  and  advantage  of  its  mem- 
bers especially. 

To  procui'e  and  furnish  to  its  members  statistics  of 
the  trade,  domestic  and  foreign,  and 

To  take  such  action  as  shall  from  time  to  time  be 
deemed  advisable  regarding  the  regulation  of  prices 
and  production. 

The  convention  is  the  second  held  by  the 
association  since  its  organization.  About 
seventy-five  wei^e  in  attendance.  After  the 
President  had  delivered  a  short  address,  the 
Secretary,  A.  T.  Douthett,  made  a  report. 

It  was  inferred  from  this  report  that  the 
American  Boilermakers'  Association  had  be- 
come a  very  strong  organization.  Reference 
was  made  to  the  great  interest  manifesting 
in  the  association  by  all  of  the  leading  boiler- 
makers  of  America.  There  are  128  manu- 
facturers members  of  the  association. 

A  report  of  the  committee  on  manheads 
and  manholes  was  presented,  but  the  con- 
vention declined  to  receive  it  because  it  had 
not  the  endorsement  of  the  full  committee. 
The  committee  was  discharged  and  a  new 
committee  was  appointed,  consisting  of 
Messrs.  Raynal,  Matthews,  and  Mitchell. 

A  report  on  materials  and  tests  was  re- 
ceived and  adopted.  It  dealt  with  rivets, 
bolts,  and  valves,  and  furnished  specifica- 
tions for  boilermakers  to  work  under.  The 
object  being  to  secure  uniformity  and  the 
best  pos.sible  methods  of  construction. 

Considerable  discussion  was  provoked  by 
the  report  of  the  committee  on  unifo)'mit3'^ 
in  state  inspection  laws.  The  report  was 
not  a  formal  one,  but  wasdesigned  to  give  an 
idea  of  the  progress  that  the  committee  had 
made  toward  the  foundation  of  a  method  for 
securing  uniform  legislation  throughout  the 
States  touching  the  inspection  of  boilers.  It 
was  advised  that  the  committee  should,  be- 
fore adjournment,  adopt  some  resolutions 
embodying  its  ideas  of  what  was  needed  in 
the  way  of  legislation,  and  suggesting  the 
best  way  to  get  it. 

Mr.  A.  H.  Raynal,  in  the  course  of  the  dis- 
cussion on  the  report,  said  that  the  corres- 
pondence between  the  committee  and  the 
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Secretaries  of  State  throu^^hout  the  country 
indicated  that  there  was  not  that  interest  in 
the  matter  under  consideration  that  one 
would  naturally  expect  to  find.  "  One 
Secretary  of  State,"  said  Mr.  Raynal,  "ou<;lit 
to  come  to  New  Yor-k  and  ^^et  elected  alder- 
man. He  wrote  the  committee  that  if  it 
would  send  him  $7  he  would  tell  tlie  com- 
mittee what  it  wantcul  to  know." 

It  was  thou^i'ht  hest  to  appoint  a  new  com- 
mittee to  consider  the  matter  of  l)oile»'  in- 
spection, and  the  chair-  named  as  that  com- 
mittee Messrs.  Marshall,  Dundan,  llaynal, 
LovegTove,  Cunningham,  Hopkins,  and 
Conery.  The  committee  was  instructed  to 
consult  with  the  g^entlemen  representing-  the 
Navy  and  Treasury  Department  hefore  com- 
pleting- its  report. 

No  other  report  being-  ready,  interest 
seemed  to  center  in  the  discussion  of  the 
question:  "What  should  be  done  to  raise  the 
standard  of  workmen  in  boilerraaking- estab- 
lishments?" Almost  every  member  of  the 
convention  seemed  to  have  his  own  peculiar- 
notions  as  to  how  this  question  should  be 
answered,  and  it  was  at  leng-th  decided  to 
appoint  a  suecial  committee  to  consider  the 
question.  The  chair  named  as  that  com- 
mittee Messrs,  Brownell,  Dundan,  Hopkins, 
McCoi-mick,  Hammond,  Leonard,  Mai-shall 
and  Raynal. 

The  committee  on  uniform  boiler  inspec- 
tion reported  a  series  of  resolutions,  which 
were  adopted.  The  resolutions  declare  that 
the  association  is  strong-ly  in  favor  of  the 
framing-  and  adoption  of  uniform  laws  for 
boiler  inspection  to  hold  throughout  the  ter- 
ritory covered  by  the  association;  that  it  fa- 
vors a  national  boiler  inspection  law  if  it  may 
be  had  without  violation  of  the  Constitution; 
that,  in  any  event,  the  association  desires 
that  none  except  competent  boilermakers 
shall  be  appointed  as  boiler  inspectors,  and 
that  no  person  shall  be  appointed  until  after 
he  has  satisfacto(-ily  underg-one  examination 
by  a  competent  board  of  examiners. 

The  matter  of  appi'enticeship  was  disposed 
of  by  instructing-  the  committee  on  appren- 
ticeship to  further  consider  the  subject,  and 
report  at  the  next  reg-ular  convention. 

The  committee  on  insui-ance  was  author- 
ized to  g-o  on  and  org-anize  a  boiler  insurance 
company,  and  g-enerally  to  do  what  would  be 
necessary  to  put  the  company  upon  its  feet, 
with  the  understanding  that  all  of  the  com- 
mittee's acts  be  subject  to  supervision  by  a 
board  of  twelve  trustees  to  be  appointed  by 
the  association. 

 •  

The  principal  thing-  respecting- the  average 
of  dynamo  bearing-s  is  that  they  are  not  well 
arrang-ed  for  hig-h  speed.  In  wood  planing- 
machines  nothing  is  thought  of  driving  a 
spindle  two  inches  in  diameter  at  1,500  feet 
per  minute,  or  twice  as  fast  as  d3'namos 
usually  run.  The  bearings  have  in  two  or 
three  years  past  been  much  improved,  but 
require  to  be  longer,  pivoted,  and  arranged 
for  fountain  oiling.  Most  will  say  in  respect 
to  pivoting  the  bearings,  that  it  is  not  neces- 
sary for  rigid  frames,  and  that  the  align- 
ment is  connplete  without  it.  This  is  good 
theory,  but  is  not  good  practice.  There  is 
no  way  of  convincing  one  of  the  need  for 
pivoted  bearing-s  except  b3^  demonstration, 
that  is,  by  "feeling"  such  a  bearing  when 
the  shaft  is  running.  Perfect  alignment,  or 
equal  pressure  over  the  surface  of  a  bearing, 
which  is  practically  the  same  thing,  calls 
for  adjustment  within  a  ten-thousandth  of 
an  inch.  The  slightest  want  of  balance,  the 
strain  of  a  belt,  or  an  unequal  bearing  of  a 
frame,  will  cause  deflection  far  beyond  this, 
so  that  pivoting  is  the  only  way  to  secure  a 
perfect  bearing  for  a  d^-namo  as  it  is  in  other 
cases.  A  good  many  makers  are  adopting 
this  method. — Lidufitries. 


The  Watertown  Times  makes  the  sugges- 
tion that  water  put  in  a  porous  earthen  jar, 
and  set  in  a  shaded  place,  becomes  as  cool 
as  people  ought  to  drink. 

It  does  in  India,  but  not  here;  the  dew- 
point  is  too  hig-h. 


LIGHTNING  CONDUCTORS.  FROM  A 
MODERN  POINT  OF  VIEW.    No.  2. 

IjY  Oj.IVEIt  J.  LoiXjE. 

The  only  limit  is  reach<!d  when  the  heat 
generated  by  the  curr-ent  fu.ses  the  wire,  or 
i-uns  the  i-isk  of  fusing  it.  J>ut  in  so  fai-  as 
oscillations  are  prevented,  the  inean  s(|uare 
of  current  sti-ength  on  which  its  heating 
power  depends  is  diminished.  Accoi-dingly, 
a  fairly  thick  ii-on  wii-e  runs  no  great  i-isk  of 
being  melted.  Its  outer  skin  may,  indeed, 
be  consideiably  heated,  for  these  sudden 
currents  keei)  entirely  to  the  outer  skin, 
|)enetratiiig-  only  a  fraction  of  a  millimetre 
into  iron,  and  they  mak(!  tills  skin  inten.sely 
hot.  J^ut  the  centi-al  cot-i;  keej)s  cool  until 
conduction  nas  time  to  act,  and,  consequent- 
ly, unless  the  wire  is  so  thin  as  to  be;  bodily 
dellagr-ated  by  the  dischar-ge,  its  continuity 
is  not  likely  to  be  intet-rupted.  Thickness  of 
wire  is  thus  moi-e  needed  in  ordei-  to  resist 
ordinary  deterioration  by  chemical  pr-ocesses 
of  the  atmosphere  tlian  for  any  other  rea.son. 

But  the  liability  to  intense  heating  of  tiie 
outer  skin  should  not  be  forgotten,  and  care 
should  be  taken  not  to  take  the  wire  past 
readily  inflammable  substances  for  that  rea- 
son. For  instance,  it  would  be  madness  to 
depend  on  Harris'  notion  that  a  lightning 
conductor  through  a  barrel  of  gunpowder 
was  perfectly'  safe,  especially  if  said  conduct- 
or were  an  iron  wire  or  rod. 

In  the  old  days  a  lightning  conductor  of 
one  or  two  hundred  ohms  resistance  was 
considered  dangerously  obstructive,  but  the 
impedance  i-eally  offered  by  the  best  con 
ductor  that  ever  was  made  to  these  sudden 
currents  is  much  more  like  1,000  ohms.  A 
column  of  copper  a  foot  thick  mny  easily  of- 
fer this  obstruction,  and  the  resistance  of 
any  reasonably  good  earth  connection  be- 
comes negligible  by  comparison.  A  mere 
wire  of  copper  or  iron  has  an  impedance  not 
greatl}'  more  than  a  thick  rod,  and  the  dif- 
ference between  the  impedance  of  copper  and 
iron  is  not  worth  noticing. 

But  although,  in  respect  of  obstructing  a 
flash,  copper  and  iron  and  all  other  metals 
are  on  an  approximate  equality;  it  is  far  other- 
wise with  their  resistances,  on  which  their 
powers  of  dissipating-  energy  into  heat  de- 
pend. It  is  generally  supposed  that  iron  re- 
sists seven  times  more  than  copper  of  equal 
section,  and  so  it  does  steady  currents,  but 
to  these  sudden  flashes  its  resistance  is  often 
100  times  as  great  as  copper,  by  reason  of 
its  magnetic  properties.  This  statement  is 
quite  reconcilable  with  the  previous  state- 
ment that  in  the  matter  of  total  obstruction 
there  is  very  little  to  choose  between  them  ; 
the  apparent  paradox  is  explicable  by  the 
knowledge  that  rapidly  varying-  currents  are 
conveyed  b^'  the  outer  skin  ou\y  of  their 
conductor,  and  that  the  outer  skin  available 
in  the  case  of  magnetic  metals  is  much  thin- 
ner than  in  the  case  of  non-magnetic. 

Questions  about  shape  of  cross-section  are 
rather  barren.  Thin  tape  is  electrically  bet- 
ter than  round  rod,  but  better  than  either  is 
a  bundle  of  detached  and  well-separated  wires 
— for  instance,  a  set  of  four,  one  down  each 
cardinal  point  of  a  chimney ,  but  it  is  eas^' 
to  overestimate  the  advantage  of  large  sur- 
face as  opposed  to  solid  contents  of  a  con- 
ductor. The  problem  is  not  a  purely  electri- 
cal one — it  is  rather  mixed.  The  central 
portion  or  core  of  a  solid  rod  is  electrically 
neutral,  but  chemically  and  thermally  and 
mechanically  it  may  be  very  efficient.  It 
confers  permanence  and  strength  ;  and  the 
more  electrically  neutral  it  is,  the  less  likely 
is  it  to  be  melted.  Its  skin  may  be  gradual- 
ly rusted  and  dissolved  oil,  or  it  may  be 
suddenly  blistered  off  by  a  Hash ;  but  the 
tenacity  of  the  cool  and  .solid  interior  holils 
the  thing  together,  and  enables  it  to  with- 
stand many  flashes  more.  Very  thin  ribbon 
or  mutiple  wire,  though  electrically  meri- 
torious, is  deficient  in  these  commonplace  ad- 
vantages 

There  were  two  functions  attributed  to 
high  conducting  power  in  the  old  days:  first 
the  overpowering  of  all  other  paths  to  earth: 
second,  the  avoidance  of  destruction  bv  heat. 


The  first  we  have  seen  to  be  fallacious ;  on 
the  second  a  few  more  explanations  can  be 
made.  In  so  far-  as  fusion  by  simple  current 
strength  is  tlie  thing  dreaded,  it  must  be  no- 
ticed tliat  a  good  conductor  has  no  gi-eat 
advantage  over  a  bad  conductor.  It  is  a 
thing  known  to  junior  clas.ses  that  when  a 
given  current  has  to  be  conveyed  less  heat 
is  developed  in  a  good  conductor,  but  that 
when  an  electromotive  foi-ce  is  tlie  given 
magnitude,  less  heat  is  developed  in  a  bad 
conductor.  The  lightning-  proidem  is  neitiier 
of  these,  but  it  has  quite  as  mucli  re- 
lationship to  the  second  as  to  tlie  first. 
Thcie  is  a  given  stoi-e  of  energy  to  be  got 
rid  of,  and  accordingly  the  heat  ultimately 
genei-ated  is  a  fixed  (luantity.  But  the  rise 
of  tAimperature  cau.sed  by  that  heat  will  be 
le.ss  in  proportion  as  the  production  of  it  is 
slow;  and  though  by  sudden  discharge  a 
(juantity  of  the  energy  can  be  made  to  take 
the  radiant  form,  and  spread  itself  a  gi  eat 
distance  before  final  convei-sion  into  heat, 
instead  of  concentrating  itself  on  tlie  con- 
ductor, yet  this  cannot  be  thought  an  ad- 
vantage. For,  just  as  in  the  old  davs 
a  lightning  rod  was  expected  to  protect  the 
neighborhood  at  its  own  exfien.se  by  convey- 
ing the  whole  of  a  given  charge  to  earth,  so 
now  it  must  be  expected  to  concenti-ate 
energy  as  far  as  possible  on  it.self,  and  re- 
duce it  to  a  quiet  thermal  form  at  once,  in- 
stead of,  by  defect  of  resistance  and  over- 
violent  radiation,  insisting  on  every  otiier 
metalic  mass  in  its  neighborhood  taking 
pai-t  in  the  di.ssipation  of  enei-gy.  ° 

The  fact  that  an  iron  wire,  such  as  No.  5 
or  even  No.  8  B.  W.  G.,  is  electrically  suHi- 
cient  for  all  ordinary  fiashes,  and  that  re- 
sistence  is  not  a  thing  to  be  objected  to, 
renders  a  reasonable  amount  of  protection 
for  a  dwelling-house  much  cheaper  than  it 
was  when  a  half-incli  copper  rod  or  tape 
was  thought  necessary. 

A  recognition  of  all  the  dangers  to  wiiich 
a  struck  neigliborhood  is  liable  doubtless 
prevents  our-  feeling  of  confidence  from  being 
absolute  in  any  simple  system  of  dwelling- 
house  protection;  but  at  the  same  time  an 
amount  of  protection  superior  to  what  has 
been  in  r-eality  supplied  in  the  past  is  attain- 
able now  at  a  far  less  outlay;  wliile,  for  an 
expenditure  comparable  in  amount  to  that 
at  present  bestowed,  but  ([uite  otherwise 
distributed,  a  vei-y  adequate  system  of  con- 
ductors can  be  er-ected. 

Only  onedifliculty  do  I  see.  In  coal-burn- 
ing towns,  galvanized  iron  wire  is,  I  fear,not 
ver-y  durable,  and  i-enewal  expenditure  is 
always  unpleasant.  It  is  quite  possible  that 
some  alloy  or  coating  able  to  avoid  this  ob- 
jection will  be  forthcoming,  now  that  in 
veutors  may  know  that  the  problem  is  a 
chemical  one,  and  thathigh  coiuluctivity  is 
unnecessary.  —  Industries. 


To  r-educe  skin  fi-iction  the  screws  of  the 
'San  Francisco,'  U.S.  N.,  built  at  the  Union 
Ir-on  Works  in  that  city,  are  finished  all  over. 
They  are  "worked  out"  says  Industries, 
the  same  as  a  shaft  is  turned  or  any  true 
for-m  is  finished.  Ever3'  inch  of  area  is 
worked  over.  The  "  wheel  "  is  mounted  on 
an  adjustable  axis,  and  sliding,  scaled  rods 
are  projected  from  a  plane  parallel  to  rota- 
tion in  ten  concenti-ic  arcs;  spots  are  chipped 
awa^-  until  the  points  of  these  i-ods  indicate 
the  true  helical  plane  of  the  screw.  The.se 
points  are  near  together,  and  after  the  ten 
rows  are  complete  the  spots  are  then  con- 
nected b.v  chipping  groves  between  them, 
after  which,  with  these  points  as  a  guide, 
the  whole  surface  is  chipped,  filed  and  fin- 
ished as  bright  as  a  door  knob.  Those  ac- 
quainted with  the  nature  of  maganese 
bronze  and  how  it  cuts  or  files,  can  appre- 
ciate this  job. 



Wh.vt  lias  become  of  the  French  gentle- 
man who  made  the  big  locomotive  with 
di-ivcrs  14'  in  diameter  hung  under  the 
boiler?  The  engine  does  not  seem  to  do  so 
well  after  it  is  built  as  it  did  in  the  papers 
before  it  was  built 
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TKADE  NOTES. 

William  McDonald,  a  well-known  'marine  en- 
gineer of  this  city,  is  chief  of  tlie  '  Sandy  Hook'  tliis 
year,  with  John  Haverty  as  first  assistant.  The 
'  Sandy  Hook'  is  a  flyer,  and  William  and  John  will 
keep  her  on  the  wing. 

»  * 
* 

The  Narragansett  Electric  Light  Co.,  of  Provi- 
dence, R.  I.,  have  contracted  with  the  Habcock  & 
Wilcox  Co.  for  1,120  h. p.  additional  boilers,  and  also 
for  the  reconstruction  of  their  present  Moore  boilers 
into  the  Babcock  &  Wilcox  system. 

*  .  * 

J.  Beavor  Webb,  the  yacht  designer,  lias  given 
a  contract  for  a  large  steam  yacht  to  Neafie  &  Levy, 
Philadelphia.  The  owner's  name  is  withheld.  The 
yacht  will  be  of  steel,  240  feet  over  all,  304  feet  on 
the  water  line,  13  feet  draught,  and  37  feet  beam. 
She  will  cost  about  $300,000  when  completed,  and 
will  be  one  of  the  finest  steam  yachts  afloat. 

»  IT 

* 

James  Mullen  is  trying  to  force  the  Brotherhood 
of  Stationary  Engineers,  Association  No.  1  of  New 
York,  to  restore  him  to  membership.  He  was  ex- 
pelled on  achai-ge  of  having  tried  to  secure  a  fellow- 
meinber's  place  for  himself.  Judge  Beach  recently 
decided  that  the  association  should  show  cause  wny 
Mullen  should  not  be  made  a  member  again. 

*  «• 

* 

The  Barnard  Engineering  Company,  15  Cortlandt 
Street,  N.  Y.,  have  issued  an  interesting  pamphlet 
on  the  subject  of  The  Economy  and  Efficiency  of 
Steam  Heating  at  Atmonplteric  Pressure,  which  is 
not  only  interesting  but  timely.  At  this  season 
heating  systems  are  overhauled  and  looked  into, 
and  all  contemplating  the  adoption  of  steam  heating 
should  send  for  this  pamphlet. 

*  * 

* 

The  Blake  Manufacturing  Company,  of  Boston, 
Mass.,  builders  of  st.-am  pumps  under  the  Blake  & 
Knowles  i)atent,  has  been  sold  to  an  English  syndi- 
cate at  a  price,  said  to  be  |3,000,000.  The  Blake  and 
Knowles  interests  were  consolidated  over  ten  years 
ago.  The  negotiations  for  the  sale  have  been  in 
progress  for  some  time,  and  the  sale  is  due  to  the 
desire  of  George  F.  Blake  to  retire  from  business. 


The  steamship  '  Algonquin,'  built  in  Yoker,  Eng- 
land, was  employed  on  the  lakes  in  the  carriage  of 
freight.  She  was  fitted  with  six  Purves  patent 
ribbed  furnaces,  made  by  John  Brown  &  Co.  The 
partial  collapsing  of  these  furnaces  on  August  10 
last,  made  it  necessary  to  withdraw  the  'Algonquin' 
from  service,  and  six  corrugated  furnaces,  made  by 
the  Continental  Iron  Works,  Brooklyn,  N.  Y.,  have 
replaced  those  of  the  Brown  pattern,  and  the  vessel 
is  now  in  service. 

*  * 
* 

The  hygrodeik  is  a  patented  Instrument  for 
graphically  denoting  the  amount  of  moisture  in  the 
atmosphere.  It  consists  of  a  scale,  round  the  face 
of  which  a  finger  ti-avels.  The  finger  is  centei-ed  on 
a  short  pin,  the  other  end  has  a  crank  on  it.  To  the 
extremity  of  this  one  end  of  a  hair  is  fixed,  the  other 
end  being  fastened  to  a  pillar.  As  the  temperature 
or  humidity  in  the  shed  varies  the  hair  expands  or 
contracts,  and  as  the  weight  is  always  arranged  to 
preserve  it  in  tension  the  indicator  finger  is  moved 
across  the  scale. 


On  the  morning  of  June  24,  when  the  '  Benguella  ' 
Ss.  was  in  mid-ocean,  the  shaft  broke.  The  engines 
could  not  be  stopped  immediately,  and  the  forward 
end  of  the  broken  shaft  beat  about  the  shaft  tunnel 
and  tore  a  big  hole  through  the  plates  of  the  ship. 
The  water  rushed  in,  drove  the  stokers  on  deck  and 
put  out  the  fires.  Her  head  was  kept  to  the  sea,  and 
the  crew  was  ordered  to  provision  and  lower  the 
lifeboats.  The  passengers  and  crew  were  safely  in 
the  boats  and  clear  of  the  ship  within  fifteen  min- 
utes. The  boats  drifted  about  for  several  hours, 
when  they  were  sighted  by  the  bark  '  Mariannina,' 
which  picked  up  the  castaways. 

*  * 

Judge  Brown,  United  States  District  Court,  has 
decided  that  John  E.  Jardine  was  entitled  to  |27.50 
pay  for  acting  as  quartermaster  on  the  Atlas  Line 
steamship  '  Adirondack.'  On  the  trip  from  Cartha- 
gena,  April  18,  Jardine  took  a  small  monkey  aboard. 
It  died,  but  when  New  York  was  reached  Jardine 
was  charged  f  5  for  freight,  and  the  amount  was  held 
from  money  due  him.  Judge  Brown  says  that  ship- 
owners have  a  claim  against  anyone  who  makes 
himself  a  party  to  a  bill  of  lading,  but  that  Jardine 
did  not  occupy  this  position  and  must  be  allowed  his 
full  claim  for  wages,  with  no  deduction  on  account 
of  the  monkey. 

*  * 

The  competitive  test  of  coil  boilers  for  the  coast 
defense  vessel  '  Monterey  '  now  being  built  at  the 
Union  Iron  Works,  San  Francisco,  has  been  decided 
in  favor  of  Charles  Ward,  of  Charleston,  West  Va. 
William  Cowles,  of  New  York,  was  Mr.  Ward's  only 
competitor.  The  report  of  the  board,  of  which 
Chief  Engineer  Loring  was  President,  was  very  fav- 
orable to  both  boilers,  but  found  that  the  Ward 
boiler  was  best  adapted  in  certain  minor  details  for 
the  ^Monterey's'  construction.  According  to  the 
board's  report,  the  four  Ward  bgilers  with  wbicU  the 


'Monterey'  will  be  supplied  will  furnish  steam  for 
4, .'300  indicated  horse  power  at  20  lbs.  of  steam  per 
horse  power  per  hour. 

*  * 
« 

Owing  to  some  derangement  of  signals,  the  '  Vesu- 
vius', IJ.  S.  N.,  ran  into  the  dock  at  the  Navy  Yard, 
Brooklyn.  Although  the  vessel  had  a  speed  of  only 
two  or  three  knots,  the  bow  struck  with  sufficient 
force  to  cut  clean  through  four  pine  timbers,  14 
inches  square,  lying  side  by  side.  The  wood  was  en- 
tirely sound,  and  cut  as  clean  as  though  sawed,  with 
no  trace  of  splintering.  After  cutting  through  the 
timbers  she  ran  into  an  immense  j)ile  of  granite  be- 
hind; but,  stranger  to  say,  the  jjlates  adjoining  the 
point  of  impaf-t  are  in  no  way  disturbed,  save  for  a 
slight  spot  about  six  inches  square  on  the  starboard 
bow.  The  cause  of  the  collision  was  the  disarrange- 
ment of  the  electric  signal  system  between  the  deck 
and  the  engine  room,  to  wliich  is  due  also  the 
stranding  of  the  vessel  at  the  mouth  of  the  Delaware 
a  few  weeks  ago. 

*  ♦ 

* 

The  official  report  of  the  board  appointed  to  try 
the  cruiser  'Philadelphia,'  says  that  the  average 
speed  during  four  hours  was  19,678  knots  per  hour, 
and  that  the  engines  and  boilers  worked  most 
satisfactorily.  The  board  estimates  that  the  sliip, 
under  forced  draught,  ran  about  one  hundred  miles. 
At  the  end  of  the  trial  the  machinery  and  boilers 
were  in  good  condition,  only  one  slight  accident 
having  occurred  in  the  arrangements  for  oiling  the 
machinery.  The  board  reports  that  the  vessel  is 
sulliciently  strong  to  carry  its  proposed  armament, 
equipments,  coal,  stores,  and  machinery,  and  that 
the  machinery,  including  engines,  boilers,  and  ap- 
purtenances, is  strong  and  well  built.  In  conclusion, 
the  report  sa^'s  that  the  vibration  of  the  hull  during 
the  trial  was  at  no  time  more  than  would  be  expect- 
ed in  a  vessel  of  this  type.  The  '  Philadeljihia  '  has 
earned  for  her  contractors  .$135,000  in  speed  pre- 
miums, being  at  the  rate  of  $50,000  for  each  quarter 
knot  in  excess  of  19  knots  per  hour. 

*  * 
* 

The  great  demand  for  artificial  ice  machines,  and 
the  necessity  for  furnishing  long  coils  of  pipe  to  be 
used  in  their  construction,  has  furnished  a  new  and 
extensive  field  for  the  electric  pipe  welding  ma- 
chines. The  difficulty  of  welding  pipe  by  the  old 
methods  is  that,  unless  the  joints  are  perfect,  there 
is  an  escape  of  ammonia  vapor  which  renders  them 
practically  useless.  It  is  found  that  by  electric  weld- 
ing these  joints  are  perfect,  and  lena;ths  of  400  to 
500  feet  of  homogeneous  pipe  can  be  made  without 
difficulty.  The  electric  welds  stand  bending  either 
hot  or  cold,  and  by  this  process  it  also  becomes 
practicable  to  frequently  test  the  coils  as  they  are 
being  bent,  and  correct  any  defects  as  the  process 
of  bending  goes  on.  It  is  also  found  that  by  electric 
welding  the  pipe  can  be  brought  to  any  degree  of 
heat  tliat  is  necessary,  and  special  bends  made 
without  the  introduction  of  U  joints  or  couplings, 
as  heretofore  has  been  the  practice.  Long  lengths 
of  pipe,  with  joints  which  can  be  relied  upon,  can 
thus  be  laid  in  the  streets  of  the  various  cities  for 
conveying  cold  from  the  refiigeration  apparatus  to 
consumers. 

Now  and  then  I  see  a  man  at  work  who 
botches  everything'  he  touches.  Not  long 
ago  I  was  in  a  car  shop  where  one  of  these 
unmechanical  mechanics  was  employed.  My 
attention  was  attracted  to  his  peculiar  man 
ner  of  doing  things,  and  I  soon  saw  that  he 
was  a  man  in  the  wrong  place.  He  lacked 
the  mechanical  hand  and  eye.  When  he 
tried  to  drive  a  nail,  failure  followed.  It 
really  seemed  that  he  could  split  a  heavy  sill 
with  a  shingle  nail,  while  the  man  beside 
him  could  drive  a  railroad  spike  through  a 
veneer  without  checking  it.  The  unmechan- 
ical mechanic  was  destroying  nearly  every- 
thing he  handled.  All  he  seemed  to  be  able 
to  do  was  to  sweep  out,  and  even  at  that 
work  he  was  likely  to  do  some  mischief. 
When  a  man  of  this  sort  has  stuck  to  me- 
chanical work  long  enough  to  prove  his  in 
abilitj'  to  do  it,  he  ought  to  have  sense 
enough  to  understand  that  he  is  at  the 
wrong  job.  —  Unknoivn. 

 •   

The  dangerous  explosions  of  gas  which 
are  constantly  occurring  in  mines  are  easil}' 
prevented  by  the  system  recentl}'  introduced 
by  Thomas  "Shaw,"  M.  E.,  of  Philadelphia, 
Pa.,  Chief  Inspector  of  Mines  in  Ohio  R. 
M.  Hazeltine  says  of  its  workings: 

"I  have  witnessed  this  plant  in  a  larg'e 
mine  which  generates  large  quantities  of 
gas,  where  it  has  been  in  successful  opera- 
tion for  over  eleven  months,  and  I  believe 
that  it  is  practical,  and  a  guard  over  the 
miners  and  the  mines,  and  when  fully  inau- 
gurated that  it  will  be  the  means  of  saving 
manj^  lives  and  a  large  amount  of  property. 
It  should  be  thoroughlj^  examined  b^'  all 
parties  interested  in  mines  and  mining. 


A  PREPOSTEROUS  TALE. 

A  LITTLE  time  ago  I  was  going  from  Chi- 
cago to  Cleveland.  Three  or  four  men  struck 
up  an  ac(|uaintance,  as  the^' struck  up  a  light 
in  the  smoking-room.  Each  gave  a  little  bi- 
ography of  his  recent  life.  I  have  been  to 
Chicago,"  said  Mr.  A.  B.,  "to  collect  some 
con.science  money.  A  good  many  years  ago 
I  made  an  invention.  It  was  stolen  from  me 
by  some  Chicago  people.  I  spent  much 
money  in  trying  to  get  my  rights,  and  did 
not  get  them.  Two  weeks  ago  I  received  a 
letter  from  the  house  in  Chicago  which  had 
been  manufacturing  and  selling  my  inven- 
tion, .saying,  that  if  I  would  come  to  Chica- 
go I  should  hear  of  something  to  m\'  inter- 
est, I  went  to  the  place  appointed,  and  met 
a  gentleman  who  .said: 

"  'You  are  Mr.  A.  B.?' 
Yes.'" 

"  '  Our  house  has  for  many  years  been  mak- 
ing and  selling  an  invention  of  yours.  I  have 
recently'  become  a  Christian,  i  know  I  liave 
done  wrong,  and  I  want  now  todoalllcanto 
right  that  wrong.  Will  you  please  say  how 
much  money  we  shall  pay  you  for  the  wrong 
we  have  done  j'ou?'  I  thanked  him,  and  said  I 
wanted  time  to  reflect.  I  took  the  time,  and 
gave  an  answer.  Turning  to  the  cashier, 
the  gentleman  said:  '  Make  out  a  check  for 
so  much,'  a  sum  double  the  amount  I  had 
named.  That  check  was  certified,  and  I  now 
have  it  in  my  pocket.  I  am  glad  to  tell  this 
incident  for  many  reasons,  one  of  which  is 
that  it  tends  to  answer  the  charge  that  is 
frequently  made  that  being  a  Christian 
makes  no  difference  with  one's  busines  hab- 
its."— A  Clergyman  in  the  Chicago  Ad- 
vance. 

Well,  our  comment  is  that  "  Christian  "  is 
a  very  elastic  word. 

 •  •  

CLUB  RATES  FOR  1890. 

In  former  ^  ears  we  have  made  large  re- 
ductions for  clubs,  var3'ing  in  amount  with 
the  numbers  sent.  These  rates  have  been 
lower  than  we  can  longer  afford,  and  we 
feel  that  we  cannot  continue  them  longer. 
We  hope  our  friends  will  feel  that  they 
get  $2  worth  of  value  in  each  issue,  at  least 
that  annually,  and  continue  their  favors  for 
1890.  We  have  therefore  to  announce  that 
our  rates  for  1890  are: 

Two  names,  one  of  them  new.  .$1.80  each. 

Five  names  1.70  each. 

Ten  names  1.50  each. 

This  is  the  lowest  rate  we  can  make  for  The 
Engineer  for  any  number  of  names.  We  add 
also  that  all  names  comprising  a  club  must 
be  handed  in  at  one  time;  we  cannot  extend 
the  privilege  of  joining  a  club  at  anj-  time 
during  the  year  to  one  or  two  persons. 

Those  who  are  willing  to  aid  our  enterprise 
to  the  extent  of  soliciting  their  friends  to 
come  in,  can  write  the  names  on  a  separate 
sheet  and  send  them  with  the  money.  Send 
an  express  company's  receipt  or  postal  notes 
in  preference  to  postal  orders.  Be  particular 
and  have  all  names  and  addresses  correct. 

RATES  AT  WHICh'wE  FURNISH  OTHER 
PAPERS  WITH  THE  ENGINEER. 

Subjoined  will  be  found  our  clubbing  rates 
with  other  papers,  the  proprietors  of  which 
make  a  reduction  in  their  rates  in  connection 
with  us. 

All  complaints  of  irregularity  m  receiving 
other  papers  should  be  made  directly  to  the 
publishers  of  them,  not  to  us. 

Publication  With 

Price  per  year.  The  Enginbir. 

Scientific  American                3.00  4.50 

American  Miller                      1.00  2.75 

Manufacturer  and  Builder. ..  1.50  3.00 

American  Machinist                3.00  4.70 

London  Engineer  10.00  11.00 

ENGINEERS'GAZETTE,London  1.50  3.50 

National  Car  Builder   1.00  2.75 

Cotton,  Wool  and  Iron   3.00  4.25 

These  rates  are  for  new  subscribers  to  the 
journals  named,  and  those  who  send  money 
through  us  will  please  state  whether  their 
subscriptions  are  new  or  a  renewal. 

Any  periodicals  not  on  this  list  will  be  fur- 
nished at  a  discount  from  regular  rates. 

John  B.  Jackson.  Printer,  48  Centre  St.,  New  Yorlr, 
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t^ALI.   BOOKS    ADVERTISEO    IN   THESE    PAGES    SOLO    BY  US.^ 


THE  ROBERTS  SAFETY  WATER 
TUBE  MARINE  BOILER. 

Fi<im  10  to  1,G00  horse  power.  Over 
two  hundred  and  thirty  in  use,  in  vessels 
raiifijing  from  steam  launches  to  ocean  go- 
ing steamers. 

Two  hundred  lbs.  of  steam  gnaymteed. 
Light  weight,  ensily  repaired,  very  eeonom- 
ical  in  fuel.  The  first  boiler  has  lasted 
ten  years  witliout  repairs  and  is  in  good 
condition  yet. 

SKNI)  FOR  HANDSOMK  I I.I.IMTR ATED  CIBCULARS. 

K.  K.  ICOItl<:iiTS, 

18  Cortlandt  St.,  New  York. 
Works,  Red  Bank,  W.  J.  

OCEAN     MARINE  ENGINEERS' 
BENEFICIAL  ASSOCIATION, 
No.  69,  N.  Y. 
HALL,  lSt»  I«)WKIIY, 
mcetH   every   Wed iicKiiay    Evening  at 
7.30.    ViMlliiiK:  Itrolliei-M  with  Crcdeii' 
tiiilN  eordially  invited. 
GEO.  UHLER,  Sec'y  J.  GEO.  HERMES,  Prest 


KATZENSTEIN'S 

Self- Acting  Metal  Packing, 


For  Piston  Rods,  VftlT* 

Stems,  etc. 
Of  every  description. 
For  Steam  Engines,  L<»- 
comotives,  PumjjB,  &c. 

Adopted  and  in  UM 
by  the  principal  Iron 
Works  and  Steamship 
Companies  within  tha 
last  10  years  in  this  and 
Foreign  Countries.  For 
full  particulars  and  ro- 
ferences,  address, 

L.  XATZEHSTSIH  *  00. 

3.57  West  St., 

New  Vorl{ 


HORACE  SEE, 

Engineer  and  Naval  Arcliitect, 

(('O.N8I  I.TINO,  CoNSTKUCTl.NO,  AND  K.XI'KHT) 

Number  I  Broadway.  New  York. 

Van  Saxtvoord  &  Hauff, 

SOLICITORS  OF  PATENTS 

american  and  foreign 
Advocates   in  Patent  Causes, 
4i  PARK  ROW, 

Times  Buildingr,  Rooms  191, 192,  New  York  City. 
J  Van  Santvoord.  W.  Hauft. 

Hr  I C  H  A  R  D~dUdC  E  O  N  r 

No.  24  Colambia  Street,  New  York, 

Malicr  and  I'ali'MttM;  of 

Improved  Hydraulic  Jacks 

rinirhcH,  KolItT  riiltc  Kxpanders,  ami  Dlnu-t  AcIIiik 
SIcam  Huiiimcrs.  .Iafk«  f<ir  I'rcHsiiiK  WJu'cLs 
or  Crank  I'Ins.  muuIp  to  order.  ('(Hiiiiiiiiilcalloiis  by 
h'tlcr  will  recclvf  prompt  attention. 


Screw  Propellers 

••A.Sl'KACTl'RKI)  IIV 

H    B.  fX.oolls.ox-, 
aa  f'«r<laiid  Street.  New  Vorlt. 

Sup't  of  tiik  i.atk  Dei.amatki:  Iijon  Woi:ks 

of  same  pattenisaiKi  desiijiis  as  bcfoie,  aiiapted  to 
eacli  ve-isel.    C)onsiillin}r  Expert  and  Cont-truci  in^- 
Engineer,  Estiniat(-.s  on  inafliint'ry,  dainafjes,  etc*. 
A  IK  K'l-:  ITI  At  IliNKS. 


STEAM  YACHT.S  AND  I,AUN<HKS.— Steam 
Yachts  and  Launches,  tlifir  Machinery  and 
Manajjement,  a  Review  of  I  lie  Steam  Eiiffine  as 
applied  to  Yachts.  Laws  jjoverniii;^  Yachts  in 
American  Waters,  Rules  for  Rai'inpr,  Rules  for 
Building',  Pilot  Refjulations,  Specitic  types  of 
Machinery,  Design  of  Hulls,  etc.,  etc.,  by  C.  P. 
Kunhardt,  Svo,  cloth  SU.OO 


THE  PRATT  &  WHITNEY  CO., 

MANUFACTURERS  UF  MACHINE  TOOLS 

For  Railway  and  General  Machine  Shops. 

COMPRISINO 

Lathes;  Planers;  Corrugating  Machines  for  Grooving  Chilled  Grinding  Rolls  for  Flouring  MUU: 
Drilling  Machines  (Horizontal  and  Vertical);  Screw  Machines;  Milling  Machines; 
Gutter  and  Twist-brill  Grinding  Machines,  Tm-ret  Head  Chucking, 
Bolt- OuttiJig ,  Forging  aiid  Finishing  Machinery;  NuV- 
Tapping  and  Cutting  Off  Machines;  Boring-Mills. 

And  Plants  Complete  for  Oun  and  Sewing  Machine  Manufacture. 
Special  Machinery  for  Metal  Working. 

nacbincM  Comitietcly  Equipped  with  Tools,  Fixtures  and  Gaases 
for  niauutacturiiig  iTIetal  iiooAa  Oenerally. 

U.  S.  Standard  Taps  and  Dies  for  both  Rand  and  Machine- Work  ;  Pipe  Taps  and  Reamers. 

Waiter  Car-Bnilders'  Standard  Limit  Gauges   for   ROUND  BAR  IRON.     U.  S.  Standard 

Thread  Gauf,'es.   Standard  Cylindrical  Size-Gauges.   Drop-For;,'ed,  Steel  Caliper  Gauges. 
Standard  Hand,  Shell,  and  Chuckin^r  Reamers.    Taper  Reamers  for  every 
purpose.  Hardened  and  Ground  Steel  Mandrils,  and  every  appliance 
in  TOOLS,  FIXTURES,  or  SPECIAL  GAUGES,  necessary 
for  STANDARD  INTERCHANGEABLE  WORK. 

Combination  [>atbc-Cbucl<s;  Rcnsbaw  Ratcbet  Drills.  Etc. 

^^Send  for  Illustrated  Catalogue  and  Price-List. 

J.  M.  ALLEN,  -  -  -  President. 
Will.  B.  FRANKLIN,  -  Vice-President. 
F.  B.  ALLEN,  -  Second  Vice-Pi-esi<lent. 
J.  B.  PIERCE,  Secretary  and  Treasurer. 


Issues  Policies  of  Insurance  after  a 
careful  Inspection  of  tlie  Boilers, 

COVKRINO  ALL  LOSS  OR  DAMAGE  TO 


BUILDINGS  AND  MACHINERY, 

ALSO 

Covering  Loss  of  Life  and  Personal  Injury 

ARISINC.  FROM 

STEAM  BOILER  EXPLOSIONS, 

The  Business  of  the  Company  includes  all  Kinds  of  Steam  Boilers. 
Full  informatiou  concerning  the  plan  of  the  Company  can  be  obtained  at  the 

COMPANY'S    OFFICE,    HARTFORD,  CONN., 

 OR  AT  ANY  AGENCY.  

Pattern  Letters  for  Moldcrs 


Brand  Letters,  &c.    Vaiiderbiiru.ii,  Weils*  A; 

Co.,  No.  8  Spruce,  near  Nassau  St.,  New  York. 


GARY  &  MOEN  COMPANY, 

234  West  29tii  St.,  New  \  orl^. 

Spiral  Springs  for  All  Purposes, 

8t«el  Wire  Rods  Straightened  and  Cut  to  Lengths 


HYDRAULICS.— Practical  Hydraulics;  a  series  ol 
Rules  and  Tables  for  the  use  of  Ei%'ineers,  etc., 
etc.,  by  Thomas  Box.  Sixth  edition,  numerous 
plates,  post  Svo,  cloth  82  00 

THE  PRACTICAL  STEAM  ENGINEERS'  GUIDE 
in  the  desifrn,  construction,  and  manaijement  of 
Amcru  aii  stationary,  portable,  and  steam  tire 
enf;iiu>s,  steam  pumps, boilers,  injectors,  ijovern- 
ors,  indicators,  pistons,  and  riiiffs,  safety  valves 
and  steam  f^auges,  for  the  use  of  engineers,  tire- 
men,  and  steam  users,  by  Emory  Edwards.  Illus 
trated  by  119  engravings,  crown  Svo,  cloth.?-.. Mi 


WORTHINCTON 

STEAM  PUMPS 
PUMPING  ENGINES 
INDEPENDENT  CONDENSERS 

HENRY  iT^ORTHINGTON 

Boston.   Philadelphia.    Chicago.    St.  Louis,    St.  Paul.  San  Francisco. 


iixrvjE]xrTon.js : 

W  f  Mutk'-  an>  I  liliik'  111  riM-lat  I  l  oin  ...creWH  Uj  coiiipjcti' 

INVENTIONS  PERFECTED ! 

DETAILS  WORKED  OUT! 

DRAWINGS  MADE. 

Small  prlvalc  workslmps  llltid  «lili  iuiih-h  iron, 
ph-lc  iniilils  (if  l.inlH  111  II  I  liv  ilii'  ilay  or  wi  i-k.  In  in 
vclltir  M,    <  li'riilar*.  si-nl . 

\  .  .1.  w  Ki:i»  iV  ('(». 

UriiiiuliiMiMrii  iiiitl  ,>l(iilrl  .>liikrrN. 

M.  and   in  l.ii'.i.itTV  .ST  ,  .Si:w  Vouk. 


JOSEPH  DE  RYCKE, 

(!•  oriiii/rl  ■,    A. 1 1.  .Ji.iis   l;i,Ai  H  .V  .So.n.) 

94  LIBERTY  ST., 

Rooms  9  and  10.  New  Toik. 

l>rawiiigH,  [ilanH  anil  Hpecificationa  for 
marine  engines  and  hoile r«,  Htearii  vesxelB, 
va<'iit8  and  tugs,  and  iron  HtructureH  in 
general. 

I'KKSONAI.    >l  l'KIC\I-IOS  «;i\HN. 


Corrugated  Metal  Gaskets.  BOOKS  for  ENGINEERS. 


(Patkntkh.) 

Are  the  most  reliable  for  flange 
connections;  made  plain,  oval, 
square  and  irregular  for  pipes, 

CVLINDKRS,  VALVES  AND  CHESTS. 

Is  not  affected  by  water,  steam, 
gas,  oil,  vapors  or  acid  solutions 


U.  8.  MINERAL  WOOL  CO., 
2  Cortlandt  Street, 

NEW  YORK. 


Second-Hand  Machinery 

Also,  all  kinds  of  Socoiid-  and  Machinery  fur- 
nished. New  Machinery  furnished,  and  Second- 
Hand  taken  in  exchange  or  purcliased.  Send  for 
Monthly  List;  t<M)  lung  for  publication. 

NEW  YORK  MACHINERY  DEPOT, 

BRIDGE  STORE,  No.  16, 

On  Frankfort  St.,   New  York* 

A  TREATISE  ON  THE  UtsE  OF  liELTIN(i  FOK 
THE  TRANSMISSION  OF  POWER,  with  numer- 
ous illustrations  of  actual  methods  of  arranginj; 
main  driving  and  quarter  twist  belts,  and  of  bell 
fastenings.  Examples  and  rules  in  great  number 
for  exhibiting  and  calculating  the  size  and  driv 
ing  power  of  belts.  By  John  H.  Cooper,  M.E.$3.f^(, 

PRACTICAL  ELECTRICITY. -A  laboratory  and 
lecture  course  for  first  year  students  of 
electrical  engineering,  based  on  practical  defi- 
nitions of  the  electrical  units.  By  W.  E. 
Ayrton,  F.  R.  S.,  Asso.  Mem.  Inst.  C.  E. 
Illustrated.    New  York  S2..W 


{         118  page  Catalogue  free  on  application. 

TREATISE  on  the  Richards  Steam  Engine  Indica- 
t^jr,  by  (;.  T.  Porter.    Illustrated,  Svo  t3  00 

IRON  and  Steel  Founding,  by  Claude  \Vi'lie. 
I     Second  edition,  revised  and  enlarged,  Svo.  .%2  UO 

\LGEBKA  Self  taught,  by  \V.  P.  HiggB.  Aneaay 
and  simple  explanation,  Svo  SI  00 

THE  FIREMEN'S  Guide.  A  Handbook  on  the 
I     Care  of  lioilera.    Fourth  edition,  Svo  90  50 

USEFUL  HINTS  to  Seagoing  Engineers,  and 
I     how  to  repair  and  avoid  "  breakdowns."  Svo. 

E.  <fc.  F.  N.  SPON," 

12  Cortlandt  Street,     •     NEW  YORK. 

STE.\M  ENGINE.— A  Pocket-Hfxjk  of  I'raetical 
Rules  for  the  Proportions  of  Modern  Engine* 
and  Boilers  for  I.and  and  Marine  purp<*es,  by 
N.  P.  Burgh.  Details  of  High-PreMure  F^ngine, 
Beam  Engine,  Condensing,  Marine  Screw  En- 
gines, Oscillating  Engines,  Valves,  etc..  I.,and 
and  Marine  Boilers,  Proportions  of  Engines  pro- 
duced by  the  rules.  Proportions  of  lioilers,  etc. 
32mo,  roan  $1  ."M 

STEAM  ENGINE  — Iveson's  Horse-Power  Dia*,'ram 
shows  power  of  Simple  or  Compound  Engineti, 
with  any  diameter  of  cylinder,  pressure,  speed  or 
cut-ofT,  quantity  of  water  u.sed,  mean  prcs-sure 
for  any  cut-otT,  and  Gross  Piston  pressure,  with 
explanations  $4  25 

THE  POCKET-BOOK  OF  POCKET-BOOKS,  beine 
Moleswortli  and  Hurst's  Pocket  Book-s,  printed 
on  Indian  pai>er  and  bound  together  in  one  vol- 
ume, royal  :«in(>,  Russia,  gill  etlges   t-S.OO 

Engine  and  Plant  For  Sale. 

One  0  Horse  DouMe  Cylinder  Vertical 
Engine,  n.sed  only  3  months,  complete, 
with  sight  feed  hiliricaior.  and  all  fi.xtiirea 
ready  for  use.  Also,  one  :J0  inch  Howard 
and  Morse  Ventilating  Fan.  Will  he  closed 
out  at  a  liargain  to  the  first  comer. 

CORNISH,  54  Beekman  St.,  N.  Y. 


i^^s^i^^i^  SllMBOILERS 

i  ;j,):H|1il;]iima'i:il(1'H''i%^'«'Wri'Vi^H<.H<:|;|i:i/>vhi.^^  ^ 
THK  MARINE  GERMICIDE  PAINT  FOK  VESSELS'  BOTTOMS. 

An  Anti-Fouling  Anti-Corrosive  Compound  for 

IRON,  STEEL,  COPPER  OR  WOOD, 

AN  AMKRICATvT  PAIIS'T. 

Warranted  lo  Excel  any  Iron   l*aint  Yet  in  Use. 

SEND   FOR   CIRCULAR  AND   COPIES  OF  TESTIMONIALS. 

SAMUELS  \  NOKTOX,  A«;onts, 
 132  Nassau  Street,  New  York. 

ENOINF.EKS-  }'0('KET-BOOK.— The  I\>cket-U.>..k  ENtilNEKIt-S'  H AN u-BOOK.— Reed  s  Engineer".-* 
of  Pocket-Books,  being  Molosworlh  and  Hurst'?  Hand-B<Mik  to  the  Local  I^Ard  Examinations, 
I\ickot-Books,  printed  on  India  i)a[)er  and  bound  I  revised  by  W.  H.  Thorn.  Illh  edition,  revised 
together  in  one  volume,  royal  £2mo,  russia,  ^ili  I  and  eularge<1,  with  'M)  diagrams  and  36  lArge 
edges  a.(X  I     plates.    (Yown,  J'vo,  cloth  


TENTH   YEAK   OF  PUBLICATION. 


THE  ENGINEER. 


SOUTH  BROOKLYN  STEAM  ENGINE  WORKS, 

Successors  to  William  A.  l>i}?htliall. 
VAN  BRUNT  &  SUMMIT  STS.,  BROOKLYN,  N.  Y. 

IVcw  Vork  Offlto,  ti'.)  AVall  Slr«  f'l. 

Iron  and  Brass  Foundry  and  Machine  Works, 

BUILDERS  OF 

LiGHTHALL  SURFACE  CONDENSERS. 

D.  B.  COBIt'S  I'ATIiNT  llttFKO  V  IC.1I  I•;^TS. 

"WATEr?  HE-A-T^nS,   oto.,  oto., 

Pat.  Combined  Surface  Condenser  and  Feed  Water  Heater. 

Cast  Iron  and  Urass  Tube  Heads,  Pal<  iit  Krass  Screw  Glands,  Patent  Paper, 
Washer,  Vulcanized  Fibre  and  Wood  Packing's. 

LIGHT  WEIGHT  BRASS  CONDENSERS  A  SPECIALTY. 

CONUKNSICR  KEPAIRS  PKOIWI'XI-V  ATTENDED  'TO. 


93  LIBERTY  STREET, 

NEW  YORK. 


PROPRIETORS  AND  MANUFACTURKRS  OF 

WHEELER'S 

ImprovedPatentSurfaceCondensers 

SEND   FOR  CIRCULAR. 

ALSO  THE 

WHEELER  "ADMIRALTY"  CONDENSER 
WITH  PATHNT  SCREW  GLANDS, 

AND  THE  KHEELER-LIGHTHALL  CONDENSER,  with  Patent  Waterproof  Paper  Packings. 

It:^  Light  Weight  Surface  and  Jet  Condensers  for  Steam  Yaclits,  etc.,  a  Specialty! 

TOBIN  BRONZE. 

Tensile  strength  upwards  of  79.000  lbs   per  sq.  in.  Torsional  Strength  equal  to  the  best 
Machinery  Steel.    Anfi  Frictional  and  Non-Corrosiv.    Can  be  Forged  Hot. 

Rods  for  pumps  and  bolts.   Yacht  shaftiDg-.   Rolled  slieets  and  plates  for  pump  liainsjs  and  conden- 
ser lube  sheets,  etc.    Spring-  wire. 


ANSONIA   BRASS  &  COPPER  CO.. 


<:;*HICACO. 


J<ole  M n II iilacl livers. 
Soiid    for  Cirt'iilar. 


NEW  YORK. 


DORETHY    &    WADS  WORTH, 

357  West  St.,  New  York. 
BOILER  TUBE  STOPPERS. 


Ship  and  Smith  Work. 


Mechanical. 

Marine. 

Electrical. 

Mining. 

Hydraulic. 

Heating. 

Sanitary. 

Military. 


Naval 
Constructors 
Architects. 
Builders. 
Mechanics. 
Assayers. 
Chemists. 
Scientists. 
Students. 


Size  irxixli 
in.  Complete 
pocket  book. 

All  practi- 
cal problems 
solved  at 
siffht. 

Mailed  on  re- 
ceipt of  75  cts. 


E.  C.  SMITH,  No.  1  Broadway,  N.Y. 


WARMING  AND  VENTILATING.— A  practica 
treatise  on  warminff  buildings  by  Hot  Water 
Steam  and  Hot  Air,  on  ventilation,  and  the 
various  methods  of  distributing  artificial  heat, 
and  their  effects  on  animal  and  vegetable 
Physiology.  To  which  arc  added  an  inquiry  in- 
to the  laws  of  radiant  and  conducted  Heat,  the 
chemical  constitution  of  ("oal,  and  the  combus- 
tion of  smoke.  By  Charles  Hood.  8vo,  cloth, 
 85.00. 


STEAM  HEATING 

Bainard'.s   Condensing  System 

will  accomplish  the  following  desirable 

off© cts  t 

Saves  Coal,  Perfects  the  Circulation, 
Prevents  all  Noise,  Prevents  Freezing, 
Uses  Exhaust  Steam,  if  any,  without  back 
pressure  ;  will  work  at  any  pressure  of 
steam,  high  or  low ;  has  no  machinery 
needing  care.  Is  adapted  to  Private 
Houses,  Flats,  Office  Buildings,  Hotels, 
Factories,  etc. 

CEO.  A.  BARNARD, 

15  Cortlandt  St.,    New  York. 


"Useful  Hints  on  Steam," 

By  E.  E.  ROBERTS. 

Second  Edition.   A  Book  of  96  pages.  Illustrated, 
Full  of  information.    Mailed  upon  receipt  of 

20  CENTS. 

NO  POSTAGE  STAMPS  RECEIVED. 
Address,  W.  BLITZ, 
T.  lephoiio  Itlu;.;.,  1  S  Corilaiidt  St.,  N.Y 


INLET 


Balanced 

STEAM 
TRAP 


Ti' CURTIS 

MANUFACTURED  BY 

THE  CURTIS  REGULATOR  CO., 
Beverly  St.,  Boston,  Mass. 

Has  balanced  Valve,  therefore  works  equally  well  under 
HIGH  or  LOW  pressure  ;  discharges  full  area  of  i)ipe  ; 
has  hard  composition  float,  vented  to  the  atmosphere, 
and  is  warranted  not  to  collapse  or  fill. 

GENERAL  AGENCIES: 

New  York,  109  Liberty  St. 

Pliiladelpliia,  2,03.5  North  Front  St. 

iriiuneapolis,  310  South  Third  St. 
Chicago,  218  Lake  St. 


JENKINS  BROS;  PUMP  VALVES. 

We  make  a  specialty  of  Hard 
Rubber  Pump  Valves  for  Hot  Water 
Oils,  and  Acids,  also  for  very  high 
pressures. 

Accept  no  Pump  Valves  as  JEN- 
KINS' or  JENKINS  BROS.'  unless 
stamped  like  cut. 


JENKINS  BROS., 

71  John  St.,  New  York. 
54  Dearborn  St.,  Chicago. 

1  05  Milk  St.,  Boston. 

2  I  No.  Fifth  St.,  Phila. 


^E^M  PUMPS 


'^VALLEY  PUMP^CO.,  Easthampton.  Mass. 


DUPLEX  STEAM  PUMP. 

FOR  ALL  DUTIES. 

Simple,  Durable  and  Efficient. 

Send  lor  IJSHO  (a  laloj^u.-. 

HALL  STEAM  PUIYIP  CO.,  91  Liberty  St., 

INT  a  w  TTorlx.. 

CHICAGO,  PITTSBURGH  AND  ST.  LOUIS. 


Mo*iin]T)[LBu 


93  Liberty  St.A  1 13  Federal  St., 
NEW  YORK.  I  BOSTON. 


W PROVED 

1  PUMPING 


For  Every 

Class 
of  Work. 


Send  for  New 
Illustrated 


diJI^LOIJ 


OE 


The  new  Handy  Binder  makes  a  per- 
fect book  of  one  or  twenty -six  issues  of  The 
Engineer  Papers  bound  without  mutila- 
tion. Pages  open  flat.  In  flexible  board 
sides,  50c. 

EOBERT  P.  WATSON  &  SOIV, 

150  Nassau  Street,  N.  Y. 


SPONS'  MECHANICS'  OWN  BOOK,  Containmg 
70a  pag^es,  8 vo,  cloth,  with  I4:J0  illustrations.  A 
manual  for  handicraftsmen  and  amateurs.  Price 
$2.50  postpaid. 

STEAM  HEATING  FOR  BUILDINGS;  or,  Hinte 
to  Steam  Fitters.  Being  a  description  of  Steam 
Heating  Apparatus  for  Warming  and  Ventilat- 
ing Private  Houses  and  Large  Buildings,  with 
Remarks  on  Steam,  Water,  and  Air  in  their  Re- 
lations to  Heating.  To  which  are  added  useful 
miscellaneoue  tables.  Third  edition.  With 
many  illustrative  plates.  Bj'  W.  J.  Baldwin, 
I2mo,  cloth  $2  50 

SPON'S  TABLES  AND  MEMORANDA  FOR  EN- 
GINEERS. Selected  and  arranged  by  J.T.Hurst, 
C.  E.,  Mem.  of  the  Society  of  Engineers.  64mo. 
roan,  gilt  edges,  third  edition,  revised  and  im- 
proved.   Vest-pocket  size  $0.40. 

SHIPBUILDING.— The  Power  and  Speed  of  St«am 
Vessels  calculated  by  Rules  adapted  for  Vessels 
of  all  types.-  By  Wilfiam  Bury,  M.  I.  M.  E.,  Con- 
sulting Marine  Engineer,  tvith  diagrams,  small 
4to,  sewn  $1.4C 


R 


ELIANCE  HYDRAULIC  JACKS, 
SOLID  DRAWN  WELDLESS  STEEL  TUBES, 
ORIGINAL  DEAD-STROKE  POWER  HAMMERS, 


 S-  TTJSTIOES  eft?  OO. 

No.  14  North  Fifth  Street, 

PHILADELPHIA,  PA. 


Stevens  Patent  Spring  Dividers  I  Reliable  iR^de  Calipers. 


Ideal,  \o.  «7 

With  Thumb  Attachment 


Price,  by  mail,  postpaid. 

3  inch  $1.15 

4  '•    1.4(1 

15  "    I  'M 

  I.r.) 


TOOLS. 


Xo.  51 

With  right  and  left  hand  screw 
These  t'alipers  have  two  ten- 
siiiii  screw.s  added,  thereby  re- 
in-iving  all  back  /rt.«h,  malting 
them  perfectly  reliable, 
b  inch,  price  per  pair  $1.25 


Ideal  Surface  Gauees,  Depth  Gauges,  Ideal  and  Leader  Spring  Dividers  and  Calipers, 
and  N  ine  Machinists'  Tools.        US?"  Illii.-^tmtnl  a^talniiue  frci-  ti-  all. 
J.  STEVEiXS  ARMS  dc  TOOL  CO..  P.O.Box  -fSS  Chlcoiiee  Falls,  Mass. 


0' 

"THE  GREASER." 

ECONOMY  of  iubiicaut, 

SI3IPLICITY  of  construction, 

1>UK ABILITY,  sind,  above  all, 
RELIABILITY  in  action,  and 
its  cliaracteri.stic  points. 

NOTHING  AUTOMATIC  ABOUT  IT. 

The  hand  on  cup  prac- 
tically "feels"  the  pin. 

Castor  or  l.nrd  oil,  grease  or  tallow 
plain,  or  a  mixture  of  any  or  all  can 
be  used  wliile  nnder  fnll  steam. 

O'CONNELL  &  CAHILL, 

PATENTEES, 

Manistee,  Mich. 


TENTH    YEAR    OF  P  U  B  L  I  C  A.T  I  O  N 


The  ENGIXEEft. 


ill 


WM.   BERKEFELD'S   FOSSIL   MEAL  COMPOSITION. 


Each  Bag  marked  with  trade  mark,  thun 
Bkwark  of  Imitations.  (Jrdi-r  direct 
from  the  sole  proprU^tors  in  the 
Uiiit<!d  Stales, 


THE  FOSSIL  MEAL  COMPANY. 
August  Giese,       -       Proprietor,  W. 
2  Cedar  St.,    New  York. 
Or  from  our  authorized  at^ents. 


DIXON  S  BELT  DRESSING 

AND  LEATHER  PRESERVATIVE. 

Absolutely  incveins  a  belt  Iroiii  Slipjiiiis  iiinl  ilioroii^ihly  in'cscrves  tho 
leather.  It  is  not  a  new  and  nntiied  article,  I»u1  has  the  stronjjest  reeoni- 
mcndations.  It  will  pay  you  to  send  for  eireular,  for  it  will  save  you  money. 

JOS.  DIXON,  CRUCIBLE  CO.,  Jersey  City,  N.  J. 


LE  COUNT'S  NEW  EXPANDING  MANDREL. 

(Patented  December  25, 1877.)  ^ 

If  You  will  Try  this  Tool  You  will  not 
Reg^ret  the  Expense. 


AMATEUR'S  SIZE. 

Taking:  anything  from  ^  to  1  inch  inclusire,  price  


.16  00 


MACHINIST'S  SIZE. 


No.  1   I^tol  in. 

No.  2   1  tolj^in. 

No.  3  l^to2  In. 

No.  4  (with  screws)  2    to,'}  in. 

No.  5   "         "   3    to  4  in. 


,  price  .$10  00 

,  price   14  00 

.  price   18  00 

,  price   32  00 

price   44  00 


0.  W.  LE  COUNT,  South  Norwalk,  Conn. 


INDICATOR  PRACTICE  AND  STEAM  ENGINE 
ECONOMY,  with  plain  airections  for  attaching 
the  indicator,  taking  diagrams,  computiiiK  horse 
power,  drawing  the  theoretical  curve,  calculat- 
ing steam  consumption,  determining  economy, 
locating  derangements,  etc.,  also  tables  required 
In  malting  the  computations,  by  Frank  F. 
Hemenway.   Price  82.00 


SLIDE  VALVE.— The  Slide  Valve  practically  con- 
sidered, by  N.  P.  Burgh,  Engineer,  containing 
illustrations,  and  121  pages  of  letterpress.  Crown 
3vo,  cloth  $2.00 

MECHANICAL  DRjVWINli.— Prepared  for  the  use 
of  the  Students  of  the  Massachusetts  Institute 
of  Tccliiiology,  by  Prof.  Linus  Kaunce  


8  fonrUNPT  .STREET. 


Just 
Issued, 


FOR  1890, 

THE  RAILROAD,  TELEGRAPH  &  STEAMSHIP  BUILDERS'  DIRECTORY. 

A  United  States  Business  Directory  containing  the  names  of  manufacturers  and  dealers, 
covering   all   articles,  devices    and  materials  used  in  the  construction  and   operation  of 

Railroad,  Telegraph,  Steamship,  Heat  and  Power,  Electric  Light 
Co.s*  etc.,  including  dealers  in  Lumber,  Iron  and  Steel.  Locomotive  and 
Car  Builders,  Railroad,  Bridge  and  other  Contractors;  Electric  Light, 
Telegraph  and  Telephone  Co.'s;  Ship  Builders  and  Materials. 

Including  a  list  of  every  Railroad  in  the  United  States,  Canada  and  Mexico,  giving 
length  in  miles,  Rolling  Stock  and  Officials  in  charge  of  ordering  and  Purchasing 

Supplies;  together  with  valuable  tables  useful  in  Railroad  Construction. 

Price,  $2,50. 


Our  Steam  Regulating  Devices 

Are  the  standard  used  by  all  the 
Sugar  Refineries,  Car-Heating  Companies,  Factories, 
Electric  Stations  and  Railroads. 
If  you  would  economize  fuel  write  the 
MASON    REGULATOR    CO.,  BOSTON. 
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Bobertson's  Oil  Ixtractor. 

EXTKACTH  Oil.,  ORKAHK,  GRIT, 
ETC.,  FKOM  KXHAL'HT  STEAM. 


WM.  B.  BROOK  6l  CO., 

MANUFACTUFERS'  AGENTS  FOR 


ri 


LT 


LEATHF.R  BELTINC, 

Sole  Ai?enls  for  Plio'n.\  (;nMi  Con  and  n<  iii|»  rackinifH, 
Sole  Manufacturers  of  ACME  PISTON  PACKING. 

N<nv  York  City. 


No.  47  Murray  Street, 


PKKKLKSS 

Telephone  Murray  153. 


COMPANY. 

WRITE  FOR  CATALOGUE- 


^(lof2(lia»r: 


THeAA^UFACTURES  AND  PRODUCTS  • 
Of  THE  UNITED  5TATE5.  J 

comprises  Every  Article  made  in  tks  • 
Country -Indexed  an(J  Gassilied  -and  • 
under  each  article  the  names  and  addre^^es  • 

THE  BEST  MANUFACTURERS.  I 

(pmplete  m  One  Royal  Octavo  Vol  o|  over  liOOpp  • 

•  Price  "in  (lolfi  '6  in?  Moro(co*8lnnoui)le[i<ikr*IO.  • 

•  INDISPENSABLE  • 

•  to  Buyers  of  Arlicles  in  all  lines  and  • 

•  Invaluable  as  a  Statistical  worK.  • 

•  Orders  received  at  office  of  thi5  Paper-  • 


VVOKK.SHOl'  RECKllTS,  for  the  use  of  Manu- 
facturers, Mechanks  and  Sclentllic  Amateurs, 
First,  .second,  third  and  fourth  series,  each  con- 
taining about  4.50  pages,  with  illustrations, 
crown  octavo,  cloth.    Price,  $2.00  each. 


K.N(;i.\i;Kli.S'  SKl-.T(jll-li>  <)K-Of  in.-,  hniiical 
.Movements,  iJevii  c-.,  A|i|>lian>'<-ii,  C'l'iilnvuiices 
and  UctallH,  eiii|>l<i>e<l  iii  the  Deaign  and  Con- 
struction of  .Machinery  for  every  pur|j<ihe, 
ClaHnitled  and  arranged  for  rtrfereiire  for  the 
UMc  of  KngineerH,  Mechanical  Draughti<men, 
Managers,  SlechanicB,  liiveiilori!.  Patent  AgentH, 
and  all  engaged  in  tlie  Mechanical  Arts.  With 
nearly  two  thouhaiid  illuhtralionh,  iJchcriiilive 
Notes  and  Memoranda.  liy  Tlioiiiaii  Walt4.T 
liarber.  Engineer.  Conlents. — Accumulators. 
Adjusting  devices.  Anchoring.  Anti-fri'  tion 
bearings.  Apparatus fordrawing curves.  .Auto- 
matic cut-oir.  KalaiK.'C  wei;:biH.  ball  and 
socket  joints.  licam-engine  diagrams,  bear- 
ingf.  lied  plates,  fOL ndations.  Kelt  gearing. 
Bell  Pulleys.  Blowing  and  exhausting.  Briilera, 
Types  of.  B<j1u-,  etc.  Uonng,  drilling,  etc. 
Brakes  and  retarding  appliances.  Cams,  Tap- 
I-ets  and  wi|)ers.  Carriages,  cars,  etc.  Centers. 
Centrifugal  force, applications  of.  Chain:.,  links, 
and  couplings.  Chopping,  slicing  and  mincing. 
Chucks,  grips  and  holders.  Circular  and  reel 
procating  motion.  Clutches.  ComijenKaling 
and  balance  weights.  Concentrated  |xjwer. 
Concentrating  and  seisirating.  Condensing  aad 
cooling.  Connecting  rods  and  links.  Contract- 
ing and  expanding.  Conveying  messages,  elc 
Conveying  mo'.ion  to  movable  ports.  Convevors. 
Cotters,  etc.  Couplings.  Couplings  for  sliaft- 
ing.  Covers,  doors,  etc.  Cranes,  types  of 
Cranks  and  eccentrics.  Crushing,  rolling  and 
disliilegratiiig.  Curves,  apparatus  fordrawiug. 
Cushioning.  Cutting  tools.  Uifferential  gear. 
Disintegrating.  I)(j<jrs,  covers  manholes.  Draw- 
ing and  rolling  metals,  etc.  Drawing  curves, 
etc..  Apparatus  for.  Drilling,  b<jring,  etc. 
Eccentrics.  Elastic  wheels.  Elliptical  motion. 
Engines  and  boilers  combined,  types  of.  Engines, 
types  of.  Exhausting  and  blowing.  Expand 
ing  and  contracting  devices.  Fastening 
wheels  


SUBSCRIPTION  BLANK. 

Messrs.  E(iBERT  P.  WATSON  &  SON,  150  Nassau  St.,  N.  Y. 

Enclased  please  find  |2.00.  Please  send  to  my  address  The  Enodjeeb 
from  

Sign  Name  and  Address  very  plainly  and  always  give  your 
possible. 


for  one  year 
hcnxse  number  where 


ENGINEER'S  LOG  BOOK 

TO  GO  IN  BREAST  POCKET.-&.a 

Being:  a  record  <>r  daily  ruiiN  lor  one 
year,  ruled  i'or  all  temperatiirett,  prcMM- 
iireN,  re voliitioiiH,  pitttoii  xpeed,  ter- 
uiiualK,  Iiot  well  temperatures,  fuel 
burned,  aitlieH  and  waitteM,  oil  uiied, 
delects,  repairs,  and  reniarkM. 

Price,  One  Dollar  by  .Mail. 

EGBERT  P.  WATSON  &  SON,  N.  Y. 


THE  MIU.WHIGHT  AND  ENGLNEER-S  .  COM - 
P.\N1UN,  comprising  decimal  arithmetic,  tables 
of  square  and  cube  roolji,  practical  geometry, 
mensuration,  strength  of  material.s,  mechanic 
powers,  water-wheels,  pumps  and  pumping-ea- 
giues,  steam-engines,  tables  of  specific  gravity, 
etc.,  by  William  Templeton.  Seventeenth  eai- 
tion,  corrected  by  Samuel  Maynard.  PUlea, 
12mo,  cloth  %i.bM 

FIVE  HUNDRED  AND  SEVEN  MECHANICAL 
MOVE.MENTS.  Embracing  all  those  which  are 
most  impt>rtant  in  dynamics,  hydraulics,  hydro- 
statics, pneumatics,  steani-eiigiues,  mill  and 
other  gearing,  presses,  horology,  and  miscella- 
neous machinery;  and  including  many  move- 
ments never  before  published,  and  several  ol 
which  have  only  recently  come  into  ut«.  By 
Henry  T.  Brown   Jl.o 


FOCflRTY'S  PATENT 

BALANCED  STEAM  TRAP. 


The  important  feature  of  this  trap  is  that  it  has  bal- 
anced valves,  so  that  they  will  operate  with  any  pressure, 
no  matter  bow  heavy  or  light.  These  valves  give  a  full, 
clear  opening,  and  can  be  made  of  any  size  desired,  pas- 
sing a  large  or  small  amount  of  water.  Another  feature 
of  this  trap  is  that  it  is  not  Intermittent  in  its  action;  the 
flow  of  condensed  steam  (water)  is  constant,  no  matter 
what  the  quantity  may  be.  But  little  power  is  required 
to  open  and  close  the  valves,  as  they  are  balanced.  The 
trap  is  practically  self-adjusting  and  automatic.  The 
valves  and  valve-seats  are  of  brass,  as  also  the  lloiit,  which 
is  a  solid  drawn  brass  tube  very  carefully  made  and  tested. 
These  traps  are  largelj'  used  for  draining  coils  and  heating 
surface  in  sugar  evaporators,  for  kettles  in  breweries,  con- 
densed milk  factories,  for  steam  heating  apparatus  of  all 
kinds— in  fact,  all  places  where  it  is  necessary  to  carry  off 
condensed  water. 

For  further  particulars,  price  list,  etc.,  address 

JAMES  H.  FO&ARTY,  97  Liberty  St.,  N.Y. 


MODKKN  PRACTICE  of  American  Machinists  and 
Engineers.  By  J^'bert  P.  Watson.  This  is  a 
work  which  gives  lull  illustration  of  all  the  drills 
and  cutting  tools  generally  used  In  machine 
shops,  together  with  shop  practice  in  various 
cities,  shop  economies,  etc.,  etc.,  together  with 
brief  trciitises  and  hints  for  the  management  of 
steam  boilers.  Its  title  Is  somewhat  misleading; 
it  was  modern  when  writt«n  in  Ibtiti,  but  it  still 
has  a  wide  sale,  and  is  regarded  as  a  standard 
Work  $2.50  I 

SHIPBUILDING.— MiKiern  Shipbuilding,  and  th« 
Men  engaged  in  it  ;  a  review  of  recent  IVogress 
in  Steamship  Design  and  Construction,  togethei  | 
witli  descriptions  of  notable  shipyards  and  sta- 
tistics of  work  done  in  the  principal  building 
districts.  By  David  Pollock,  Naval  Architect, 
with  Portraits  aiul  Biographical  Notes  of  Emi- 
nent Shipowners,  shipbuilders.  Engineers,  auo 
Naval  Architects,  also  views  of  notable  Ships 
Demy  8vo.  handsomely  bound  in  cloth  $3.00 

MACCORD  S    KINEMATICS  ;  OR  PRACTICAL  '• 
MECHANISM.— .\  Ireatise  on  the  Transmission  | 
and  Mcdillcation  of  Motion  and  the  Construc- 
tion of  Mechanical  Movements.    For  the  use  of  ! 
Draughtsmen,  Machinists,  and  Students  of  Me-  I 
chanical  Engineering,  in  which  the  laws  govern- 
ing the  motions  and  various  parts  of  Mechanics, 
as  effected  by  their  forms  and  modes  of  con- 
nection, are  deduced  by  simple  geometrical 
reasoning,  and  their  application  is  illustrate<l 
by  accurately  constructed  diagrams  of  the 
dilTerent      mechanical      combinations  dis- 
cussed $5.00 


MECII.\NICS.— The  Essential  Elements  ol  Practi- 
cal Mechanics,  based  on  the  principle  of  work, 
designed  for  Engineering  Students.  By  Oliver 
Byrne,  formerly  I'rofessor  of  Mathematics,  Col- 
lege for  Civil  Engineers.  Fourth  edition,  lUunlrat- 
ett  by   numerous    icood   etitfracinys,   poe.1  ^Vl>, 

cloth  si  00 

Content.s. — Chap  1.  How  work  is  measured  by  a 
unit,  both  with  and  without  reference  to  a  unit 
of  time.  Chap.  2.  The  work  of  living  agenus,  the 
influence  of  friction,  ami  iutri«luccs  one  of  the 
most  beautiful  laws  of  motion.  Chap.  3.  The 
principles  e.vpounded  in  the  tirst  and  second 
chapters  are  applied  to  the  motion  of  bodies. 
Chap.  4.  The  transmis-sion  of  work  by  simple 
machines.   Chap.  5.    Useful  propositions. 

STEAM  ENGINE.— The  Cadet  Engineer,  or  Steam 
for  the  Student,  by  John  H.  Long,  Chief  Engi- 
neer, U.  S.  Navy,  ami  li.  H.  Bu^l,  .\s«istant  En- 
gineer,U.  S.  Navy,  c'l.'..  cl'  tli       ..  JJ.-JTi 
Contents. — The  a  :  — 
of  various  kiiiils  < ' 
tages,  and  diMul 
Boilers;  api  ■ 
Paddle  Wbi 
of  Ci>al,  Ero 

of  Steam,  t  ..i-  ...c   i........  i,   ii,<  .•~,,dL- 

Valve,  Balanced  Valves,  Saturation  of  Water  in 
Marine  Boilers,  Scale, and  tin-  r7u-:iii>.  i.f  !•!  ■■\  .-nl- 
ing  its  Formation;  Coml-  ■  .  i 

Heaters,  Keiation  of  1' 

in  Steam  Navigation,  '  _ 

and  Boilers  at  Sea,  t,»vei  i-.»  .,  '. i.t-        .i.cs  and 

Boilers  in  Port,  etc. 


THIS   PAPER   CIllCULATES   ALL   OVER   THE   UNIT  ED  STATES 


romponnd  and  Triple 
"    Expansion  Engines, 

For  Steam  Yachts  and  Launches. 
Estimates  furnished  on  application. 

RILEY  <&.  COWLEY, 

MACHINISTS  AND  ENGINEERS 

Richard  &,  Bowne  Sts., 

Brooklyn,  N.  Y. 
Telepho  ne— 3  4  7 . 


14  YEARS. 


IDSO 


1873-1887. 


JARVIS  B.  EDSON 

iNo.  145 

Broadway 


Recording 


ND  EXPERIMENTS 


STEAM 
GAUGE. 


86  LibertySt 
N.Y. 

"RECOKOS 
THE  PRESSURE 
DAY%NICHT 
ONOURMAINS' 
AND  ONOUR 
BOILERS" 


STEAM  USING.— Steam  Using,  or  Steam  Engine 
Practice,  byChas.  A.  Smith,  C.  E.,  8vo,  cloth. 

  $3  00 

Contents. — On  the  Nature  of  Heat  and  the  Prop- 
erties of  Steam  ;  Valve  Gear  ;  The  Quantity  of 
Steam  which  might  be  used  and  which  is  used  ; 
The  Indicator  and  Indicator  Diagram  ;  The  ex- 
periments of  Hirn  and  Hallauer  ;  Steam  Heat- 
ing. 

A  MANUAL  OF  STEAM  BOILERS.— Their  design, 
construction  and  operation;  for  technical 
schools  and  engineers.  Illustrated.  693  pp. 
By  R.  H.  Thurston,  M.  A.  Doc.  Eng.,  etc.,  etc. 
New  York  $6.00 


PUMP  MAKING.— A  Practical  Hand  Book  on 
Pump  Construction,  by  Philip  R.  Bjorling,  pZaies, 

crown  8vo,  cloth   $1.50 

Contents. — Principle  of  the  Action  of  a  Pump  ; 
Classification  of  Pumps  ;  Description  of  various 
classes  of  Pumps  ;  Remarks  on  Designing 
Pumps  ;  Materials  Pumps  should  be  made  of  for 
different  kinds  of  Liquids  ;  Description  of  vari. 
ous  classes  of  Pump-valves  ;  Materials  Pump- 
valves  should  be  made  of  for  different  kinds  of 
Liquids  ;  Various  Classes  of  Pump-buckets  ; 
On  designing  Pump-buckets  ;  Various  classes  of 
Pump-pistons  ;  Cup-leathers  ;  Air-vessels;  Rules 
and  Formulas,  etc.,  etc. 


THE  CONTINENTAL  IRON  WORKS. 


Sulk  manufacturers  op 

CORRUGATED  BOILER  FLUES 

Under  their  own  patents  and  those  of  SAMSON  FOX,  of  Leeds,  England.  I 

IUADE:  in  sizes  FROm28  ins.  TO  60  ins.  DIAMETER,! 
with  Flanged  or  Plain  Ends. 

l^~Take  Ferry  from  10th  or  23d  Sts.,  N.  Y.,  to  Greenpoint.-®0 

Thos.  F.  Rowland,  Pres.,  Warren  E.  Hill,    t.  vi,^t.  p«-«.o 

Thos.  F.  Rowland,  Jr.,  Treas.  Chas.  H.  Cobbett,  f  *  '^^  "^"^ 


LANE  &  BODLE7  CO., 


AMERICAN  POP  SAFETY-VALVE. 


AUTOMATIC  ENGINES, 

Return  Fhie, 
Portable  &  Upright  Boilers 
1 ,  3  and  6  h.  p. 

Send  for  photo  and  price  list. 
F.  J.  CURTIS, 

Spencerport,  N.Tf, 


SHIPBUILDING.— The  Power  and  Speed  of  Steam 
Vessels  calculated  by  Rules  adapted  for  Vessels 
of  all  types.  By  William  Bury,  M.I.M.E.,  Con- 
sulting Marine  Engineer,  icitli  diagrams,  smaU 
4to,  sewn     Sl.'tO 


Key-Seating  Machines 
and  20  in.  Drills 

A  SPECIALTY. 
SEND   FOR  LIST  OF 

New  andSeconil-HaiKl 

LatbesjPlaners,  Drills, 

or  anything  in  Machinists 
Tools  or  Supplies. 

W.  p.  DAVIS, 

Rochester,  N.  T. 

Works  at  North  Bloomfiekl. 


NEWPORT  NEWS  SHIP  BUILDING  &  DRY  DOCK  GO, 

(ON  HAMPTON  ROADS.) 

Equipped  with  a  Simpson's  Basin  Dry  Dock,  capable  of  dockins  a  vessel  600 
feet  long,  drawing  25  feet  of  water,  at  any  stage  of  the  tide. 
Repairs  made  promptly  and  at  reasonable  rates. 

SHIP  AND    ENGINE  BUILDERS. 

For  estimates  and  further  particulars,  address 
C.  B.  ORCUTT,  Pres't,  No.  l  Broadway,  New  York. 


From  heavy  patterns  and  of  unexcelled 
workmanship.  I 

Stee/  Boilers,  Feed  Water  Heaters, ! 
Shafting,  Pulleys  and  Gearing. 

THE  LANE  S  BODLEY  CO., 

267  to  275  Water  St., 
CINCINNATI,  O. 


The  only  Automatic,  Adjusting,  Safety  Valve  erer  produced.  '^CI^jEW  Vl^OPEbhEI^^ 

FOR  LOCOMOTIVES,  STATIONARY,  MARINE  AND 
PORTABLE  BOILERS. 

It  does  not  infringe  on  the  patents  of  any  valve  made. 


We  guarantee  all  parlies  buying  or  using  them  protection 
against  all  suits. 

Accepted  for  application  to  all  marine  boilers  by  the  Board  of  Super- 
vising Inspectors  of  Steam  Vessels,  and  approved  by  the  Secretary  of 
the  Treasury  at  Washington,  D.  C,  January,  1885.  j 

Approved,  and  its  adoption  recommended  on  U.  S.  Naval  Steam- 
ships, April  1,  1885,  by  U.  S.  Naval  Board  of  Examiners.  | 

AMERICAN  STEAM  CAUGE  CO., 

86  Cliardou  Street,  Boston,  Mass.  | 

Send  for  Price  List. 


Unite 
£ngla 
Russia 
.Spain 


NATIONAL  FILTER. 

Guaranteed  to  remove  hardness  from  water  FOR  ROILER  USE. 

For  Domestic  and  Mechanical  purposes. 
I^arge    Sisies   foi-    Mills    and   Water  Works, 
NATIONAL  WATER  PURIFYING  CO., 
Address  for  Pamphlet.  14.')  Broadway  and  86  Liberty  St.,  N.  V.  City. 


B.  K.  CRAMP  &  CO., 

SOLE  MANUFACTURERS  OF 

AMERICAN 

MANGANESE  BRONZE, 


TRADE  MAKK 


MANGANESE  BRONZE  PROPELLER  WHEELS 
 A  Specialty,  

TO  OWNERS  OF  STEAM  YACHTS. 

We  particularl3-  call  your  attention  to  advantages 
derived  from  the  use  of  these  Wheels  for  Steam  Yachts, 
and  would  recommend  as  a  means  of  obtaining  "  maxi- 
mum speed  at  minimum  -expense  "  that  you  adopt  a 
Mansanese  Wheel. 

CORRESPONDENCE  SOLICITED. 


THIS   PAPER   CIRCULATES  .  ALL.    OVER  THE    UNITED  STATES 


THE  FISHKILL  CORLISS-ENGINE. 

By  The  Fishkili.  Landing  Machine 
Company,  N.  Y. 

The  engraving-  represent  a  hig-h-class 
Coi'liss  engine  which  has  many  novel  and 
excellent  features  in  its  design  not  to  be 
found  in  others  of  a  similar  type.  Aside 
from  the  workmanship  and  material  em- 
ployed, both  of  which  cannot  be  surpassed, 
there  are  points  in  desig-n  which  materially 
alfect  the  action  of  the  eng-ine  as  regards 
steadiness  of  motion  and  absolute  regularity 
of  revolution;  this  last  renders  the  Fishkill 
Corliss  engine  of  great  value  in  flour  and 
cotton  mills. 

A  disagreeable  feature  of  most  Corliss  en- 
gines is  the  whistling  of  tlie  dash  pots, 


bottom  by  a  bonnet  A'.  B  B'  is  a  plunger 
turned  accurately  to  fit  the  shell.  C  is 
a  rod  attached  to  the  valve-lever  by 
means  of  a  stub-end,  and  to  the  plunger  by 
the  ball-Joint  D.  Under  the  phinger  H  is  a 
chamber  y,  and  above  is  an  annular  cham- 
ber The  two  are  connected  by  poi'ts  ae' , 
in  which  is  a  cock  v,  by  which  the  communi- 
cation between  the  chambers  may  be  more 
or  less  obstructed.  The  operation  is  as  fol- 
lows: When  the  steam  valve  of  engine  is 
closed,  the  plunger  is  at  the  bottom  of  the 
shell.  As  soon  as  the  valve  begins  to  open, 
the  plunger  begins  to  rise,  reducing  the  area 
of  the  chamber  x,  and  increasing  chamber 
y.  As  the  plunger  rises,  the  area  of  cham- 
ber y  increases  more  rapidly  than  that  of 


We  are  unable  to  do  more  than  briefly 
advert  to  this  excellent  engine,  and  advise 
those  interested  to  send  to  the  company  for 
their  illustrated  catalogue,  which  will  sup- 
ply fullei'  details. 


Mr.  W.  H.  Fleming,  in  an  article  on 
"Ship  Lighting  by  Electricity,"  in  the 
Electrical  Kwjineer,  describes  the  change 
which  has  come  over  the  lighting  of  ships 
during  the  last  few  years.  The  oil  lamp  in 
the  olden  days  gave  a  ghastly  hue  to  com- 
plexions, which,  in  man\'ca.ses,  were  already 
materially  impaired.  One  candle  served 
two  staterooms,  being  placed  in  a  receptacle 
between  them.  At  11  o'clock  a  single  smoky 
lamp  was  placed  in  the  saloon  as  a  niglit 


through  the  cushioning  of  the  plunger  in 
them  upon  the  confined  air.  This  being 
forciblj'^  expelled  through  a  small  hole  is 
more  or  less  annoying,  according  to  the  sen- 
sitiveness of  the  spectator. 

The  valve  gear  is  knovi^n  as  Cite's  re- 
leasing valve  gear,  and  while  employing 
the  Corliss  valve  and  the  general  arrange- 
ment and  details  of  the  Corliss  gear,  has 
some  points  of  novelty  which  we  are  unable, 
for  want  of  space,  to  illustrate;  suffice  it  to 
say  that  these  features  are  such  as  to  make 
the  cut-olT  much  sharper  and  quicker 
through  the  means  emploj^ed  to  release  the 
steam  valve,  and  also  to  relieve  the  gov- 
ernor of  any  strain  upon  it,  so  that  its  action 
is  positive  and  correct  as  to  its  control  of 
the  steam  valve. 

The  dash  pot  used  upon  the  Fishkill  Cor- 
liss engine  is  also  of  the  Cite  patent,  and  is 
shown  herewith.  The  illustration  on  next 
page  shows  this  device.  ^  is  a  C3'lindrical 
shell  of  different  diameters,  closed  at  the 


chamber  x  decreases,  and  as  the  air  which 
was  confined  in  chamber  x  now  occupies 
a  much  greater  space,  a  partial  vacuum  is 
formed  in  both  chambers,  which  will  increase 
as  the  plunger  rises.  When  the  cut  off  oc- 
curs the  atmospheric  pressui'e,  acting  upon 
the  plunger  B,  causes  it  to  descend  rapidly 
and  close  the  steam  valve.  As  the  descent 
is  rapid,  the  vacuum  in  chamber  x  becomes 
greater,  and  produces  a  retarding  effect  to- 
wards the  end  of  the  plunger's  stroke,  while 
the  rarefied  air  under  the  plunger,  being  ob- 
structed by  cock  r,  acts  as  a  cushion,  which, 
in  combination  with  the  partial  vacuum 
above,  overcomes  the  momentum  of  the 
parts,  and  therebj'  prevents  the  pounding 
so  frequently  heard  in  other  devices.  As 
the  forces  which  close  the  valve,  and  those 
w'hich  overcome  the  momentum  of  the  parts, 
are  proportioned  to  the  lift  of  the  plunger, 
the  dash-pot  adapts  itself  to  any  degree  of 
cut-ofT;  and,  as  there  is  no  expulsion  of  air, 
the  whistling  noise  is  wholly  prevented. 


light,  and  no  other  illuminant  was  visible. 
The  first  transatlantic  steamer  to  be  lighted 
by  electricity  was  the  'City  of  Berlin''  of 
the  Inman  Compan\-,  although  its  use  was 
confined  to  the  engine  room  and  the  main 
saloon.  Now  few  steamers  of  any  size, 
either  passenger  or  freight  boats,  are  with- 
out a  complete  electric  light  plant.  A 
modern  Atlantic  liner  lighted  from  stem  to 
stern  is  a  magnificent  sight,  and  as  the 
dynamos  are  kept  running  dui-ing  the  voy- 
age all  kinds  of  electrical  applications  are 
possible,  ventilating  fans  for  the  staterooms 
and  lower  decks,  motors  for  hoisting  tlie 
ashes  from  the  stokeholes,  and  many  other 
purposes.  It  is  not  generally  known  that 
the  total  number  of  Iti  candle-power  lamps 
now  in  use  on  ocean  steamei's  is  not  less 
than  100, (too.  This  represents  a  consump- 
tion of  '100  tons  of  coal  per  day,  which  would 
be  eciuivalent  on  land  to  the  fuel  used  in  a 
central  lighting  station  of  the  fii^t  magni- 
tude. 
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NEW  WHITE  LEAD  PROCESS. 

The  evils  attending'  the  manufacture  of 
white  lead  by  the  Dutch  Or  stack  process  are 
well  known.  They  may  be  summed  up  as 
fcxpensiveness,  nervousness,  and  danger  to 
iiealth.  Attempts  have  been  made  to  inti'o- 
duce  other  methods,  but  these,  for  the  most 
part,  have  pi'oved  failures.  A  process  for 
attaining  the  desired  end  inexpensiv(!ly, 
quickly  and  safely,  lias  just  been  brougiit 
under  notice.  This  is  the  invention  of  Pt  o- 
fessor  Mclvor,  F.  I.  C,  and  has  been  in  op- 
eration for  the  past  nine  months  in  London. 

In  this  process  the  litharge  is  first  made 
from  lead  ore  and  thoroughly  purified  l)y 
washing-.  It  is  then  put  in  a  vat,  a,nd  a  so- 
lution of  acetate  of  anunonia  is  run  upon  the 
litharge.  The  mixture  is  then  agitated  for 
six  hours,  so  that  the  lead  is  fully  absorbed 
into  the  solution,  and  it  is  allowed  to  settle. 
The  superabundant  liquor  containing-  the 
lead  is  then  pumped  over  into  a  second  val;, 
in  which  it  is  submitted  to  the  action  of  car- 
bonic acid  gas.  By  this  means  the  lead  is 
pi^ecipitated,  and  the  acetate  of  ammonia  re- 
covered for  use  over  again.  If  the  litharge 
is  very  pure,  the  carbonic  acid  gas  is  intro- 
duced into  the  lirst  vat,  with  the  result  that 
the  white  lead  is  produced  direct,  and  the 
acetate  of  ammonia  separated  at  the  same 
time  for  re- use  as  before. 

In  either  case,  after  the  white  lead  has 
been  precipitated,  the  motherliquor  is  drawn 
off,  and  the  unwashed  white  lead  is  passed 
throHgli  filter  presses  to  extract  from  it  all 
the  mother  liquor.  The  pressed  lead  is  then 
put  in  a  washer,  and  agitated  by  stirrers  in 
cold  water.  After  eight  of  these  washings 
the  white  lead  is  again  passed  through  the 
filter  presses  and  through  a  hydi-aulic  press, 
from  where  it  is  removed  to  the  drying 
room,  and,  when  dry,  is  ready  for  use.  The 
result  is  a  pure  white  lead,  free  from  crys- 
tals, and  pi-oduced  in  a  few  hours,  as  against 
months  by  the  ordinai-y  method,  the  cost  of 
pi'oduction  being  also  much  less.  The  pro- 
cess and  the  products  have  been  examined 
by  several  leading  chemists,  who  inckule 
Profs.  Crookes  and  Watson  Smith  and  Dr. 
Dupre.  All  the  operations  in  the  manufac- 
ture of  lead  mider  this  process  are  done  in 
the  wet,  so  that  there  is  no  dust,  and  no 
danger  to  health. 

A  WRITER  in  the  London  Engineer  says 
that  English  marine  engines  are  now  fitted 
with,  small  tanks  close  up  to  the  cylinders  in 
communication  with  them,  and  the  valve 
chambers  through  the  usual  drain  cocks, 
while  the  amount  of  opening-  required  b}'  the 
smaller  drain  cocks  on  these  tanks  to  main- 
tain them  nearly  full  (as  they  should  always 
be),  enables  the  engineer  to  estimate 
the  relative  deposition  of  water  from 
each  cylinder  and  receiver.  It  is  interesting 
to  watch  the  gauges  on  these  tanks,  with 
the  engines  talcing  steam  from  hard- fired 
boilers.  When  steam  is  admitted  under  the 
high-pressure  piston  the  glass  is  filled  with 
a  mixture  of  steam  and  water  in  violent 
agitation,  which  instantlj^  disappears  when 
the  exhaust  port  opens,  and  very  little 
water  is  left  behind,  so  that  the  drain  on 
this  tank  varies  from  shut  to  the  very  small- 
est opening;  while  the  tank  on  the  low-press- 
ure receiver  fills  in  a  very  short  time,  un- 
less the  drain  cock  is  kept  well  open. 


The  number  of  people  who  have  had  rare 
and  strange  adventures,  or  who  are  accom- 
plished and  amusing  liars,  is  considerable. 
T]ie3^  turn  up  everywhere.  Everywhere  they 
spin  yarns  of  incidents  in  wild  countries  or 
of  extraordinary  affaii's  at  home.  In  sport, 
war,  business,  amazing  events  are  always 
occurring  to  these  men.  Some  people  have 
either  the  natural  gift  of  attracting  every- 
thing odd  into  their  sphere  or  possess  a 
fancy  which  is  not  restricted. 


The  necessity  of  having  an  invention  well 
described,  and  every  novel  feature  of  the  in- 
vention defined  in  both  the  drawings  and  spe- 
cification, prepai-atory  to  fifing  in  the  Pat(;nt 
Office,  was  well  set  foi-tli  by  the  late  Judge 
Grier,  one  of  the  dislinguished  patent  law 
Judges  of  the  Supreme  Court  of  the  United 
States.    He  said:  "There  are  few  things 


A  SOLUTION  of  collodion  in  alcohol  eflfec- 
tuall3'  prevents  silverware  from  tarnishing 
when  not  in  use.  It  can  be  washed  off  b^^ 
hot  water. 


DASH  POT,  FISHKILL  CORLISS-ENGINE. 

more  difficult,  even  for  well  educated  and 
practical  lawyers,  than  to  describe  a  new  in- 
vention clearly  and  point  out  the  principle 
which  distinguishes  the  subject  of  it  from  all 
things  known  before.  As  inventors  ai'e 
rarely  experts,  either  in  philology  or  law,  it 
has  long  been  established  as  a  rule  that  their 
writings  are  to  be  scanned  with  a  good  de- 
gree of  charity. 

A  "  SMOKE  ANNIHILATOR." 

The  engraving  shows  a  peculiar  appara- 
tus intended  to  do  away  with  the  smoke 
nuisance,  as  applied  to  an  existing  fur- 
nace and  chimney.  The  idea,  sa.ys  Industry, 
is  to  wash  the  gases  issuing  from  the  chim- 
ney.   The  gases  are  drawn  by  a  fan  F, 


through  the  pipe  D,  and  forced  through  the 
delivery  pipe  P  into  a  hollow  shaft  *V,  form- 
ing a  continuation  of  this  pipe,  and  enclosed 
in  the  cast-iron  tank  T.  From  the  interior 
of  the  shaft  S  the  gases  escape  through 
holes  of  about  1|-  in.  diameter,  into  the  tank, 
which  is  partially  filled  with  water.  Pad- 
dles of  perforated  sheet  iron  are  attached  to 
the  shaft  inside  the  tank,  and  revolving  at 
IfiO  revolutions  per  minute  the  water  is 
thoroughly  mixed  with  the  furnace  gases, 
which  then  escape  by  the  uptake  U. 
Through  a  pipe  E  to  the  delivery  pipe  P, 
the  exhaust  sleam,  or  a  portion  of  it,  is  al- 
lowed to  mix  with  the  gases  and  enter  the 
tank.     The  shaft  S  is  driven  through  the 


pullej'  i^from  line  shafting.  The  wheel  M 
drives  by  a  belt  N  the  fan  shaft  C.  A 
water-gauge  is  attached  to  the  fi-ont  of  the 
tank.  The  amount  of  power  to  drive  the 
annihilator  is  said  to  be  about  4  horse,  but 
about  how  mucii  it  reduces  tlie  evapoi-ation 
of  the  boiler  through  bad  combustion,  in- 
duced by  suffocating  the  draught,  nothing  is 
said.  It  is  not  possible  to  use  such  an  appli- 
ance with  economv. 


WEBB'S  HOME  FOR  SHIPBUILDERS. 

Workmen  have  taken  pov.session  of  a  plot 
of  thirteen  acres  of  ground  on  Fordham 
Heights,  New  York  City,  and  begun  grading 
pi-epaiatoi-y  to  digging  the  foundations  for 
the  now  Webb  Academy  and  Home  for  ship- 
builders. The  new  home  and  school  is  l)e- 
ing  built  by  Mr.  W.  H.  Webb,  who  made  his 
fortune  building  ships.  It  will  be  the  only 
institution  of  tlie  kind  in  tins  country  and 
the  third  in  tlie  woi-ld.  The  other  two  ar"in 
London  and  Paris.  Mr.  Webb  got  his  idea 
from  these  institutions,  both  of  wliich  he 
visited  before  he  settled  upon  the  plan  and 
scope  of  his  own.  He  proposes  to  improve 
upon  them  in  a  number  of  ways.  The  object 
of  the  institution  is  to  affoi-d  "gratuitous 
aid,  support  and  relief  to  the  aged,  decrepit, 
invalid,  indigent  or  unfortunate  men  who 
have  been  engaged  in  building  hulls  of  ships 
or  vessels,  or  marine  engines  for  such,  or  any 
parts  of  either  the  hulls  or  engines  in  any 
section  of  the  United  States,  together  with 
the  lawful  wives  of  such  pei'sons,  and  also  to 
provide  and  furnish  to  any  young  man,  a 
native  or  citizen  of  the  United  States,  who 
may,  upon  examination,  prove  himself  com- 
petent, of  good  character,  and  worthy,  free 
education  in  the  art,  science,  and  profession 
of  shipbuilding  and  marine  engine  building, 
theoretical  and  practical,  together  with 
board, lodging- and  necessary  implements  and 
materials  while  obtaining  such  instruction.'' 

Mr.  Webb  nas  obtained  a  charter  for  the 
institution,  which  names  the  following  trus- 
tees: James  M.  Brown,  Stevenson  Taylor, 
Thomas  S.  Rowland,  Charles  S.  Smith, 
Richard  Poillon,  W.  P.  Trowbridge,  Heiu'y 
Steers,  Charles  H.  Cramp  of  Philadelphia, 
Albert  J.  Bogert  and  W.  H.  Webb.  The 
work  of  building  will  be  pushed  rapidly. 


This  is  the  argument  of  the  Boston  tide 
motor  man:  A  motor  calculated  to  produce 
100  h.p.  is  a  scow  or  float  LjO  feet  long,  35 
feet  wide  and  IG  feet  deep;  this  will  give 
5250  squai'e  feet  of  surface,  and  the  weight 
of  the  float  with  the  necessary  machinerj'- 
will  amount  to  1,500,000  pounds.  Reckon- 
ing the  displacement,  it  is  found  that  the 
float  level  will  be  four  feet;  that  is  to  say, 
with  everything  read}'  to  work,  the  float 
will  sink  4  feet  in  the  water.  It  is  then  held 
until  the  tide  lises  sufficiently  to  make  a  tlis- 
placement  of  water  equal  to  the  number  of 
pounds  pressure  required  to  produce  100 
horse-power.  When  this  point  is  reached 
the  machinery  is  set  in  motion  and  the 
power  required  is  furnished.  That  is,  only 
7,000  tons  carried  on  a  draught  of  4'  on  a 
hull  of  the  above  dimensions!  It  will  float 
on  the  bottom — like  an  anclior — with  less 
than  one-fourth  the  weight. 


A  MAN  recently  put  up  a  small  fan  driven 
by  electricity  to  create  a  current  in  a  store. 
It  was  about  one  foot  diameter,  and  had 
many  blades  made  of  thin  sheet  brass.  It 
ran  several  thousand  revolutions  pei-  minute, 
and,  of  course,  it  simply  howled  like  a  fog- 
horn. The  store  keeper  object-ed  to  the 
howling,  but  the  man  who  put  it  up  told  him 
that  was  because  it  was  new;  after  it  got  a 
little  older  it  would  not  howl  so  much,  but 
he  could  not  convince  the  storekeeper  that 
"  age  would  wither,  or  custom  stale  "  its  in- 
finite howling-. 

Another  discoverer  of  perpetual  motion 
has  been  heard  from.  The  world,  too,  has 
made  a  discovery,  and  that  is  that  there  is  a 
perpetual  succession  of  fools. — Jackson 
Mississippian. 


tttE  ElVGINEEli. 
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An  experiment  was  made  lately  in  Paris 
for  the  pur  pose  of  determining'  tlie  charac- 
ter of  foundations  to  be  laid  for  massive 
structures  on  the  Champs  de  Mars.  Tiie 
method  pur'sued  was  to  level  a  larg-e  surface 
of  g-round  and  place  four  rectang-ulai-  blocks 
of  cast-iron,  20  inches  scjuare,  so  disposed  as 
to  form  cor'iiers  of  a  square,  the  distance 
apart  being  eleven  feet  eight  inches  fi'oni 
cciilci'  to  center.  The  blocks  were  bridged 
by  girders  of  T  iron,  and  these  were  then 
loa(h'(l  until  a  total  weight  of  some  15, ()()() 
{)Ounds  was  readied,  when  a  settieinent  oc- 
curred, the  pi-essure  on  the  ground  being 
7:51  1  tons  per  s(iuare  foot;  during-  the  nigiit- 
the  settlement  increased  tliree-four'ths  of  an 
inch.  The  load  was  increased  next  day  to 
209, 77G  pounds,  when  some  of  the  corner 
blocks  had  sunk  out  of  sight,  leaving  the 
girders  on  the  sui'face  of  the  soil.  The  con- 
clusion arrived  at  by  these  exper-iments  was 
tiuit  the  soil  was  capable  of  resisting-  a  load 
e(|uivalent  to  5.43  tons  per  square  foot; 
wiutn  the  load  reached  7.31  tons  settlement 
took  place,  and  tiie  ground  proved  incapa- 
ble of  su|)porting-  a  load  of  8  14  tons  per 
square  foot. 

The  pr-incipal  impurities  found  in  water 
are  cai'bonate  of  lime,  sulphate  of  lime,  and 
tiie  carbonate,  sulphate,  chloride,  and  nitrate 
of  magnesium.  These  impurities  may 
amount  to  some  hundreds  of  g-rains  per 
gallon.  In  many  cases  the  bulk  of  these 
salts  has  to  be  removed  by  some  softening 
process,  but  this  is  expensive,  and  only  the 
car-bonate  of  lime  can  easily  be  removed. 
Sulphate  of  lime  is  a  very  constant  impurity 
wiiich  cannot  be  removed  by  a,ny  of  the  soft- 
ening processes,  and  when  deposited  in  the 
boiler,  forms  a  very  hard  non-porous  scale 
which  is  easily  burnt  on  to  the  plates  In 
addition  to  these  chief  impurities  there  are 
many  others,  such  as  chloride  of  sodium  in 
sea  water,  refuse  chemical  matter  in  cer- 
tain rivei's,  acid  water  in  pits  and  collieries, 
and  alkaline  waters  containing  soda  salts. 
Most  boilers  are  worked  at  a  disadvantage 
as  to  consumption  of  fuel  and  durability, 
owing  to  the  water  being  bad,  and  it  is  well- 
known  that  a  very  thin  scale  increases  the 

coal  bill  and  overheats  the  plates. 

 ♦  ♦  >  

There  is  a  good  time  coming  for  engineers, 
and  the  remarkable  progress  lately  made  by 
their  oi'ganizations  points  clearly  to  that 
time  being  not  so  far  distant  perhaps  as  most 
people  imagine,  when  it  will  be  possible  for 
an  engineer  to  assert  his  undoubted  right  to 
common  fair  play.  This  time  will  not,  how- 
ever, arrive  unless  it  is  hastened  by  united 
action  and  never-flagging  exertion,  and  he 
must  be  a  craven  indeed  who  hangs  back 
and  allows  his  neighbor  to  do  battle  for  him 
and  his  interests,  or  who  keeps  out  of  the 
way  when  he  is  wanted  to  take  his  share  of 
the  burden,  and  help  to  work  out  his  own 
social  salvation.  Let  such  take  heed  to  them- 
selves now,  before  it  is  too  late,  for  most  as- 
suredly they  will  have  to  pay  the  piper 
whether  they  dance  to  the  music  or  not. — 
Engineers'  Gazette,  London. 

It  is  stated  that  in  painting  wood, one  coat 
takes  twenty  pounds  of  lead  and  four  gallons 
of  oil  per  100  sciuare  yards;  the  second  coat, 
forty  pounds  of  lead  and  four  gallons  oil; 
and  the  third  the  same  as  the  second,  say 
100  pounds  of  lead  and  sixteen  gallons  of  oil 
per  100  square  yards  for  thi^ee  coats.  The 
number  of  square  yards  covered  by  one  gal- 
lon of  priming-  color  is  found  to  be  fifty;  of 
white  zinc,  fifty  ;  of  white  lead  paint,  forty- 
four  ;  of  lead  color,  fifty  ;  of  black  paint, 
fifty  ;  of  stone  color,  forty-four  ;  of  yellow 
paint,  forty-four;  of  blue  color,  forty-five; 
of  green  paint,  forty-five. 

Flexible  couplings  are  very  justl3'  re- 
commended by  many  engineers,  for  the 
shafting  will  run  perfectly  well  even  when 
slightly'  out  of  line,  as  practically  it  is  sub- 
jected to  no  bending-  strain,  but  it  would  take 
a  pretty  big  coupling  for  engines  of  an^' 
power. 


In  the  Pennsylvania  oil  and  gas  r-egions  it 
is  customary  to  test  pipe  joints  with  aii-,  and 
the  joints  are  pieviously  da iilx'd  with  soap 
and  water',  which  sliows  buhl)ies  if  ther-e  is 
the  slightest  leak.  The  coritractor-'s  trick 
there  is  to  get  some  lime  into  the  water. 
• —     •  ■♦-  ♦  — - 

COMPOUND  LAUNCH  ENGINE.  No.  3. 

V>\  riiK  P>i  i:i<;ai.:  ok  Sikam  Mn';inkki{ln(j, 
U.  S.  N. 

The  engr-avings'in  this  issue  represent  tlie 
\:ilv('  gear-    connections    and    bed  plat<!, 


It  has  b(!en  conjectured  that  the  friction  of 
the  metxjors  whicli  are  infc-.ssuntly  rusliing 
irrto  the  sun  may  produce  light  and  heat  in 
sufficient  quantities  to  aid  irr  the  mainten- 
ance of  the  sun's  ordinary  expenditure.  It 
has  been  even  suppo.sed  that  the  rjuantity  of 
ener  gy'  thus  gener  ated  may  supply  all  lliat 
is  waritx;d  to  explain  the  extr-aor-diriar-y  cir- 
ciiinstance  that  fr  om  age  to  age  no  visilde  de- 
cline has  taken  place  in  the  intensity  of  the 
solar  radiation.  Her-e  again  is  a  question 
which  w(;  must  suijmit  to  calculation.  We 
have  lir-st  of  all  to  deter-inine  the  heat  which 
cmild  be  geric'rated  \)y  a  body  of,  let  us  say, 
a  pound  in  weiglit,  falling  into  the  sun  after 
having  b(!en  attracted  thither  fr-om  arr  indef- 
initely gr-eat  distance.  The  r-esult  is  not  a 
little  startling;  it  shows  us  that  such  a  body 
in  the  cour-se  of  its  fr  iction  thr-ough  the  sun's 
atmosphere  might  gener-ate  as  much  heat  as 
could  be  produced  Ijy  the  combustion  of 
many  times  its  own  weight  of  coal  consumed 
under-  the  most  favorable  conditions. — (Jood 
Words. 


broken  off,  one  end  being  a 
duplicate  of  the  other  as  re- 
gar-ds  design,  differ-ing  only 
in  the  cylinder  dimensions. 

 •  

Friend  Watson,  of  The 
Engineer,  has  come  out 
with  another'  definition  of 
momentum.  This  time  he 
says  it  is  "  the  mass  multi 
plied  by  the  squar-e  of  the 
velocity."  Tliisis  woi-se  than 
undertaking  to  express  force 
in  foot  pounds,  for'  if  momen- 
tum varied  as  the  s((uare  of 
the  velocity  you  would  cer- 
tainly get  enough  momen- 
tum in  a  small  mass  to 
make  the  inject,or  work.  We 
always  thought  momentum 
was  the  pr'odiict  of  mass 
and  velocity.  Penetrating- 
power  varies  as  the  squai-e 
of  the  velocity,  but  pene 
trating  power'  and  momen 
turn  are  two  different  things. 
— Boston  Jourtial  of  Coin 
inerce. 

Our  contempoi-ary  is  right  in  its  correc 
tion,  and  we  thank  it  for  its  criticism.  ]7.s 
I'ira  (live  force),  which  we  had  in  mind  as 
the  elfective  power  of  a  jet  of  water'  in 
motion,  is  mx  v' ,  but  momentum  onh*  is  as 
the/»  x  t'.  We  will  let  our  contempor-ar-y 
settle  the  action  of  the  injector  to  suit  him- 
self; he  seems  capable  of  deciding  most  any- 
thing on  sight. 


Superheating  the  boiler  steam  to  the  de- 
gree of  increasing  its  pressur'e  before  ad- 
mitting it  to  the  c^'linders,  has  been  tried 
several  times  in  locomotive  pr  actice  and  as 
often  abandoned.  The  chief  difficulties  met 
with  were:  The  expense  of  pr  oviding  arrd 
keeping  up  the  superheating  appar  atus;  the 
difficulty  of  lubrication,  owing  to  the  vap- 
orization of  the  lubr  icants  at  the  high  U.-m- 
perature;  the  impossibility  of  preventing 
leakage  at  the  stufiing  boxes,  all  vegetable 
packings  charring  with  theh(!at  and  becom- 
ing worthless.  Nor  is  it  likely  that  the 
metalic  packings,  now  so  lai'gely  used,  would 
be  able  to  over-come  this  last  difficulty,  for, 
with  a  possible  exception  or  two,  their 
prominent  features  ar-e  steel  springs  and 
white  metal  rings.  The  springs  would 
gradually  lo.se  their  temper-  arrd  become 
useless,  while  the  soft  metal,  fusible  at 
temperatur'es  of  fr  om  250  deg.  to  400  deg. 
Fahr.,  would  melt. 


It  would  be  well  for  some  persons  to  re- 
member that  only  a  genius  can  write  upon 
any  sul)ject  without  l)eing  acquainted  with 
it  and  not  wr  ite  nonsense. — Am.  Macliinist. 

Do  you  consider' the  daily  paper' i'epor't*'r 
a  genius?  He  can  tell  you  all  about  a  steam 
engine  that  he  knows  nothing  about. 


It  was  at  one  time  consider-ed  that  there 
was  nothing  to  beat  sperm  oil  as  a  lubr'icarrt, 
especially  for  the  bear'ings  of  light  ma- 
cliinei'y,  but  with  the  intr'oduction  of  miner-al 
oils  the  use  of  sper'm  has  much  fallen  off. 
"  Tested  roughly  b^-  the  indicator  upon  a 
whole  mill  full  of  machinery,"  says  a  cai-e- 
ful  investigator',  "  I  once  found  that  the 
power  r-equir-ed  to  turn  an  eciual  weight  of 
machinery  was  mater  ially  decrea.sed  by  rni.v- 
ing  the  thinner  mineral  oil  with  sper-m,  which 
had  hither-to  been  u.sed  alone.  The  point  of 
least  power  was  about  half  sperm  and  half 
miner-al:  mor  e  or  less  than  this  gave  more 
friction." — Marine  Engineer. 

A  statement  made  by  the  Engineering 
and  Mining  Jonnial  with  much  parade  of 
detail,  is  to  the  effect  that  an  electi'ic  motor 
which  displaced  a  steam  engine  gave  out 
100  i.  h.p.  where  the  steam  engine  gave  only 
80  i.h.p.  This  is  a  valuable  motor,  wheir  it 
can  increase  the  power  of  steam  20  per  cent. 
Since  all  electric  power  is  derived  fr-om 
steam,  a  motor  that  can  gain  20  per  cent,  on 
the  original  foi'ce  ought  to  come  into  general 
use. 



Many  people  rely  upon  the  mechanic  in 
some  things  in  connection  with  his  calling, 
while  in  other  things  r-ather- than  follow  his 
advice  they  ar-e  led  away  by  a  pi-etty  stoiy. 
Tliev  rely  upon  him  to  build  locomotives  and 
printing  presses,  but  when  it  comes  to  some 
scheme  to  get  power  out  of  one  end  of  a  ma- 
chine without  putting  something  into  the 
other  end,  they  believe  the  story  told  by  a 
newspaper  rather  than  be  guiiled  by 
long-known  pr'inciples  that  can  be  learned 
in  a  mechanical  paper. — American  Ma- 
cliinist. 

•  •  •  

The  'Cnshing,'  U.  S.  N.  torpedo  boat,  is 
cr-edited  with  25.35  knots  per  hour,  for-  4 
hr-s.  44  mins.  consecutively,  but  it  was  done 
by  misi-epresenting  the  distance  she  ran  as 
120  miles  when  it  was  but  90  miles. 
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THE  EN^INEKIl. 


LBtterg  to  the  Edito?. 

To  avoid  misconception  we  state  that  this  department  is  open  to 
all.  The  experienced  and  inexperienced  mechanic  ana 
engineer  meet  on  common  ground,  and  are  free  to  express 
their  vietos  in  their  otm  way.  No  communications  will  be 
suppressed  except  their  tenor  and  tone  are  against  the  policy 
of  this  page.  Personal  reflections  should  be  carefully  avoided. 
Correspondents  need  not  hesitate  to  write  for  supposed  want 
of  abiuty.  Such  corrections  as  are  needed  will  be  made  with 
pleasure.  It  is  specially  requested  that  all  figures  be  made 
very  plain  and  all  proper  names  clearly  toritten. 


WATEE  HAMMEK.  ETC. 

Editors  Engineer: 

Please  answer  tlie  following  questions  through 
the  columns  of  The  Engineer. 

1.  What  causes  the  pounding  noise  in  a  steam 
pipe  when  I  first  turn  steam  on  it  ?  I  think  it  is  the 
steam  striking  on  the  cold  water,  but  what  I  want 
to  know  is,  why  is  it  so  powerful?  Some  time  ago 
one  of  our  tugs  in  this  harbor  burst  her  steam  pipe 
from  that  cause  ^'itli  only  20  lbs.  of  steam,  when 
she  liad  been  carrying  80  lbs.;  it  caused  the  death  of 
her  fireman.  The  pipe  was  copper  and  was  pulled 
out  of  the  flange. 

2.  In  an  argument  witli  an  engineer  he  said  there 
was  very  little  if  i^ny  friction  on  a  slide  valve,  and 
that  its  own  weight  would  bring  it  down  on  the 
down  stroke  if  it  was  well  oiled  and  stem  properly 
packed.  I  insisted  that  there  was  considerable  fric- 
tion on  both  strokes,  and  to  prove  it  I  removed  the 
bottom  strap  from  the  eccentric  while  the  engine 
was  running,  and  to  my  surprise  it  made  no  differ- 
ence, the  top  strap  never  left  the  eccentric  one  bit. 
Please  say  what  per  cent,  of  friction  is  allowed  for 
a  common  slide  valve  if  there  is  any;  I  can't  see 
why  there  is  not  a  great  friction. 

3.  The  engine  I  am  running  is  a  compound  one, 
15"X26"  by  23"  stroke,  common  slide  valve,  cuts  off 
steam  at  half  stroke  on  both  cylinders,  steam 
pressure  75  lbs.  How  much  pressure  ought  I  get  in 
the  receiver  of  the  l.p.  cylinder? 

4.  Does  water  expand  by  heat? 

5.  I  left  a  monkey  wrench  in  my  boiler  some 
time  ago  and  it  stayed  there  for  one  month;  when 

1  took  it  out  it  was  eaten  so  badly  it  was  no  good; 
all  the  threads  were  eaten  off  the  screw  and  all  the 
iron  part  of  it  was  pitted  to  a  depth  of  ig";  the  boiler 
shows  no  signs  of  pitting.    What  caused  this  ? 

A.  C.  Evans, 
Norfolk,  Va.  M.  E.  B.  A.  No.  60. 

[1.  Water  hammer.  When  steam  is  turned  into 
a  cold  steam  pipe  it  condenses  and  forms  a  vacuum, 
and  if  there  is  any  condensed  water  in  the  pipe  the 
same  flies  into  the  vacuum  with  great  velocity,  like 
a  solid  ram.  Stop  valves  have  been  knocked  to 
pieces  by  water  hammer  frequently;  it  is  easy  to 
prevent  it  by  opening  the  throttle  slowly,  though 
most  throttles  leak  so  much  that  they  keep  the  steam 
pipe  hot  all  the  time.  2.  The  slide  valve  of  the  h.p. 
cylinder  on  a  compound  engine  runs  very  light  by 
reason  of  the  back  pressure  in  the  cylinder;  you  do 
not  say  which  cylinder  it  was  that  you  tried  the  ex- 
periment with.  We  doubt  if  the  l.p.  cylinder  valve 
would  act  in  the  way  you  describe.  In  Giddings' 
experiments  with  the  friction  of  slide  valves,  he  used 
a  carefully  constructed  dynamometer  for  the  pur- 
pose, and  the  results  obtained  were  that  from  1%  to 

2  per  cent,  of  the  power  of  the  engine  was  required 
to  drive  them.  The  friction  is  much  less  when  the 
engine  is  running  than  when  started,  by  reason  of 
the  back  pressure.  3.  About  15  pounds.  4  .Wa- 
ter expands  one  twenty-second  part  of  its  volume 
between  39°  and  212°,  but  water  under  pressure  in  a 
boiler  rises  mechanically,  or  is  lifted  by  the  steam 
forcing  its  way  out.  Three  gauges  of  boiling  water, 
or  water  at  212%  will  not  be  three  gauges  at  60°.  5. 
We  are  unable  to  account  for  the  monkey  wrench.] 


TOO  YOUNG  YET. 

Editors  Engineer  : 

I  would  like  to  know  what  steps  I  should  take  to 
become  a  thorough  engineer  on  a  locomotive,  which 
is  my  intention.  I  have  taken  at  times  different  me- 
chanical papers  (yours  included),  which  I  am  inter- 
ested in  very  much.  Some  one  told  me  that  I'd  have 
to  get  a  job  on  a  locomotive  or  a  steamboat  as  an 
oiler  to  begin  with.  Is  this  what  I  should  do  or  not  ? 
If  it  is  possible  I  should  like  to  get  on  a  locomotive 
of  a  local  train.  I  am  5  ft.  b%  in.  height,  healthy 
and  strong,  and  fourteen  going  on  fifteen  years 
old,  and  know  how  to  take  care  of  myself.  If  I 
could  be  an  oiler  on  a  locomotive  I  think  I  would  be 
of  some  help  in  different  ways. 

I've  been  trying  hard  to  find  some  one  or  some  pa 
per  that  would  answer  my  question,  but  did  not  suc- 
ceed, so  I  ask  you  kindly  to  accommodate  me  with 
an  enlightened  answer,  which  will  oblige  me  very 
much.  H.  E.  R. 

N.  Y. 

[Our  correspondent  will  have  to  tarry  a  while  until 
he  gets  a  little  older.  A  boy  of  fourteen  is  too  young 
to  fire  on  a  locomotive.  If  he  makes  himself  useful 
in  a  round  house  he  can  make  interest  while,  he  is 
growing  up,  and  then  get  a  chance  to  fire.  At  pres- 
ent he  would  meet  with  refusal.] 


WANTS  A  GREASEK'S  BERTH. 

Editors  Engineer: 

Will  you  kindly  advise  me,  a  young  engineer  of 
six  years'  experience  with  land  engines.  My  am- 
bition is  to  become  a  marine  engineer;  now,  how 
can  I  get  there  ?  Will  I  be  able  to  get  on  as  second 
or  third  engineer,  or  even  fourth  as  a  commence- 
ment, and  do  the  rest?    What  pay  do  they  get? 


Now,  Mr.  Editors,  I  ask  for  good  solid  advice.  Long 
live  The  Engineer.  Harry  Mansfield. 

Cornwall,  N.  Y. 

[Apply  to  the  superintending  engineer  of  any 
steamboat  line,  and  state  wliat  you  want.  You  wall 
have  to  go  as  greaser  first,  as  no  marine  engineer  can 
be  licensed  who  has  not  had  one  year's  experience  in 
an  engine-room.  The  pay  of  a  greaser  is  about  !}!40 
per  month  and  found;  less  in  some  cases.] 
 •  

FROM  CHIEF  ENGINEER  GEORGE  H.  FERGUSON, 
Ss.  'CHINA,'  P.  M.  S.  CO. 
Editors  Engineer  : 

I  have  neglected  to  write  Viefore,  as  I  have  been  so 
busy,  that,  as  a  matter  of  fact,  I  have  had  no  time 
to  do  anything  but  look  after  this  ship.  You 
readily  understand  that  a  new  fast  ship,  with  all 
the  modern  improvements,  requires  all  ones'  atten- 
tion. At  the  same  time  I  feel  as  though  1  have 
neglected  you  in  not  having  before  written  you 
of  the  record  breaker  ;  no  doubt  you  know  all  about 
her. 

We  left  Glasgow  for  Cardiff,  loaded  coal  for  Hong 
Kong,  anil  w  (M  P  27  days  from  departure  to  arrival, 
three  d.iNsol  wliich  were  in  the  Suez  Canal  from 
Port  Saiil  In  Suez;  that  is  the  be.st  time  on  record, 
and  then  we  were  not  turning  at  all;  then  we  were  3 
days  80  hours  from  Hong  Kong  to  Yokohama,  dis- 
tance 1,600  miles,  beating  the  best  time  by  many 
hours.  Then  12  days  20  hours  54  mins.  from 
Yokohama  to  San  Francisco.  This  is  not  doing  as 
well  as  we  can  do,  for  we  can  run  it  in  11  days,  such 
weather  as  we  had  this  voyage.  Now  we  are  run- 
ning on  schedule  time,  but  this  time  were  18  days 
—  hours  • —  mins.,  using  half  the  boilers. 

The  'China'  resembles  the  'Alaska'  very  much, 
and  was  built  by  the  same  firm,  Fairfield  Ship  and 
Engine  Building  Co.  She  is  462  ft.  X  48'  beam ; 
cylinders  40"  X  66"  X  106"  6  X  ft.  stroke;  160  lbs. 
steam,  supplied  by  six  double  ended  steel  boilers, 
and  can  make  173^^  knots  at  sea  in  fine  weather  right 
straight  along;  we  have  averaged  19  knots  for  386 
miles,  with  a  i^'  knot  current  in  our  favor.  She  is  a 
fine  ship,  and  the  engines  and  boilers  are  a  splendid 
job,  but  I  am  sorry  to  say  the  '  China'  is  not  an 
American  vessel.  I  read  with  pleasure  Joe  Dennett's 
letter  in  The  Engineer  for  March  17. 

Geo.  H.  Ferguson, 

Chief  Engineer  Pacific  Mail  Ss.  Co.s  Ss.  '  China,' 
San  Francisco. 

[We  are  glad  to  hear  from  Bro.  Ferguson  and 
his  success  with  his  new  charge.  Many  "old 
timers  "  will  learn  his  address  from  this  letter  and 
can  reach  him.— Eds.] 

surface'condensers. 

Editors  Engineer: 

I  am  a  constant  reader  of  The  Engineer  for  the 
last  three  years,  and  saw  in  the  July  5  number  an 
item  on  keel  condensers.  Would  you  please  state 
tlirough  your  paper  what  cooling  surface  it  takes 
for  a  surface  condenser  to  the  horse-power. 

George  Smith. 

Galveston,  Tex. 

[Ocean  steamers  have  from  IJ^  to  2  square  feet  per 
h.p.] 


IN  MEMORIAM. 

At  a  regular  meeting  of  M.  E.  B.  A.  No.  50,  held 
at  their  rooms,  287  Hudson  Street,  New  York,  July 
15,  1890,  the  following  preamble  and  resolutions 
were  adopted:  > 

Whereas,  In  view  of  the  loss  we  have  sustained 
by  the  decease  of  our  friend  and  brother,  John 
Fagin,  and  of  the  still  heavier  loss  sustained  by  those 
who  were  nearest  and  dearest  ro  him;  therefore  be 
it 

Resolved,  That  it  is  but  a  just  tribute  to  the 
memory  of  the  departed  to  say  that  in  regretting 
his  removal  from  this  world  we  mourn  for  one  who 
was  in  every  way  worthy  of  our  respect  and  regard. 

Resolved,  That  we  sincerely  condole  v\ith  the 
family  of  the  deceased  in  the  dispensation  with 
which  it  lias  pleased  Divine  Providence  to  afflict 
them,  and  commend  them  for  consolation  to  Him 
who  orders  all  things  for  the  best,  and  whose  chas- 
tisements are  meant  in  mercy. 

Resolved,  That  this  testimonial  of  our  sympathy 
and  sorrow  be  inscribed  in  oiir  minutes,  and  a  copy 
forwarded  to  the  family  of  our  deceased  brother. 

Resolved,  That  in  honor  of  our  departed  associate 
we  drape  our  charter  and  altar  for  a  period  of  thirty 
days. 

Andrew  M.  Lester,  Pres., 
G.  Marion  White, 
Jas.  H.  Sipperly, 
Wm.  S.  Houlton, 

Committee. 


About  two  thousand  tons  of  grindstones 
are  used  in  the  manufacture  of  files  j'-early, 
while  from  4,000  to  5,000  tons  of  steel  are 
annually  cut  up  and  made  into  files.  The 
larg-cr  concerns  of  this  countiy  manufacture, 
or  have  the  capacit^^  to  manufacture,  from 
800  to  1,500  dozen  a  da}',  and  over  90  per 
cent,  of  the  files  now  used  ai-e  cut  and 
almost  entirely  made  by  machineiy.  To  a 
very  small  extent,  for  making-  a  few  special 
files,  or  re-cutting-  old  files,  the  work  is  still 
done  by  hand,  but  this  method  of  manufac- 
I  ture  is  fast  becoming  a  thing  of  the  past. 


NAPHTHA  LAUNCHES. 

Naphtha  launclies  appear  to  be  estab- 
lished facts  so  far  as  the  purposes  for  which 
the}'  have  been  designed  are  concerned .  Few 
inventions  ha\e  met  with  deeper  prejudice 
and  with  quicker  acceptance  at  the  same 
time.  At  first  ever^'body  was  afraid  tliat 
the}'  would  explode,  for  naplitha  has  been 
on  record  as  a  terrible  destro^'er  in  cases  of 
misapplication  or  improper  treatment.  The 
metiiod,  however,  by  which  it  is  made  to 
serve  as  a  fuel  precludes  any  possibility  of 
explosion.  Nearl}'^  six  hundred  naphtha 
launches  are  now  in  use,  and  manufacturers 
are  crowded  with  orders  months  in  advance. 

The  inventor  of  the  naphtha  motoi'  is 
August  W.  Ofeidt,  Brooklyn.  He  has  a 
shop  at  the  foot  of  th(;  street,  where  he  makes 
launches  in  which  naphtha  serves  as  fuel  to 
g-enerate  steam.  The  launches  made  under 
his  invention,  wherein  naphtha  is  the  ex- 
clusive motive  material,  are  not  now  in  liis 
control,  for  he  sold  liis  inventor's  interest  in 
the  patent  to  the  Gas  Engine  and  Power 
Company,  of  Morris  Dock,  this  city.  Mr. 
Ofeidt  was  born  in  Sweden  about  fifty  3'ears 
ag-o,  and  he  g-ained  his  scientific  and  mechan- 
ical education  there.  He  came  to  this  coun- 
try twenty  years  ago.  It  was  while  he  was 
working-  with  gasoline  that  the  idea  of  util- 
izing naphtha  as  a  motive  agent  occuri'ed  to 
him.  That  was  ten  years  ago,  and  for  five 
years  he  studied  and  experimented  before  he 
constructed  an  engine  that  satisfied  hini. 
That  engine  is  still  in  use  in  New  York  wat- 
ers, and  generally  appears  at  events  where 
naphtha  launclies  are  likely  to  be.  It  is  in  a 
small  boat  that  looks  as  if  it  might  have 
been  a  rowboat,  and  its  name,  painted  in 
conspicuous  white  letters,  is  '  The  Original 
No.  1.'  When  J.  A.  Bostwick,  Clement 
Gould,  John  J.  Amor}',  Edward  V.  Cary, 
and  others  with  capital,  took  up  the  inven- 
tion, they  began  making  boats  specially  de- 
sig-ned  for  the  naphtha  eng-ine,  and  eventu- 
ally they  acquired  Mr.  Ofeldt's  interest. 
The  inventor  says  that  there  is  still  room 
for  improvement  in  the  engine,  and  that  he 
proposes  some  day  to  bring-  out  one  that  will 
open  a  new  era  in  pleasure  navigation,  and 
possibly  lead  the  way  to  the  use  of  naphtha 
in  larg-er  marine  enterprises. 

At  present  naphtha  launches  are  used  al- 
most exclusively  as  yachts,  though  there 
are  ferries  here  and  thex^e  over  which  passen- 
gers are  carried  on  them,  and  some  of  the 
larg-er  steam  yachts  have  abandoned  steam 
launches  for  naphtha  boats  as  tenders.  Peo- 
ple who  are  not  familiar  with  them  are  often 
astonished  to  see  a  trim  little  boat,  with 
a  brig-htbrass  funnel  in  the  extreme  stern, 
scooting-  speedily  about,  emitting  a  rapid, 
sputtei'ing"  coug-h,  but  showing  no  sign 
whatever  of  smoke  or  cinders. 

It  takes  five  minutes  to  get  up  "  steam," 
to  use  another  misnomer,  on  a  naphtha 
launch.  Then  all  that  is  necessary  is  to 
work  the  pump  a  stroke  or  two,  apply  a 
match  to  an  opening-  in  the  surface  of  the 
funnel,  turn  a  cock,  and  let  her  go.  From 
that  time  the  launch  will  go  continuously  foi- 
fifty  hours.  Then  the  supply  will  be  ex- 
hausted, and  the  foru-ard  tank  will  have  to 
be  replenished.  The  engine  may  be  stop- 
ped at  any  instant  by  shutting  of  the  sup- 
ply of  naphtha,  which  is  equivalent  to  tui-n- 
ing  out  a  gas  jet,  and  the  engineer  may  go 
home  at  once  with  no  cleaning  up  to  do  and 
no  fires  to^i'ake  down. 

These  launches  are  from  IS  to  53  feet  long. 
The  draught  varies  from  18  to  38  inches. 
Six  to  ten  persons  may  be  carried  safely  in 
the  smallest  boats.  The  most  popular  style 
of  launch  is  the  '25  footer,  in  which  there  is 
room  for  twenty  passengei's  It  costs  fifteen 
cents  an  hour  for  the  power  necessary  to 
run  a  boat  of  this  size. 

The  speed  of  ordinary  naphtha  launches  is 
about  seven  miles  an  hour  with  a  four  horse 
eng-ine.  Some  launches  with  six  horse  en- 
gines have  made  a  recorded  speed  of  ten 
miles  an  hour. — N.  Y.  Sun. 


An  excuse  is  a  confession  of  fault. 


ONYX. 

Onyx  is  comiii^^-  into^^-eneral  use  for  dec- 
orative purposes;  its  use  has  extended  luitil 
it  is  becoming;'  oik;  of  tlie  most  faslii(>iial)le 
decorations  in  New  York.  Onyx  is  a  pecu- 
liar formation  caused  by  drippings  mixed 
with  mineral  and  eai  thy  substances  under 
heat  and  pressure.  This  is  not  an  exact  ;^"eo- 
loj^ical  definition  of  it,  but  it  tells  what  it  is. 
Onyx  is  usually  discoved  in  caves  and  other- 
natural  openin^4's  in  a  miner'al  nei^'hborhood. 
The  most  beautiful  kind  is  formed  by  various 
kinds  of  minerals  running-  through  it  in 
treaks  and  tints. 

Itdiffer'S  fi'om  marble  in  taking  on  a  higher 
polish,  in  being  hai'der,  with  a  greater  re- 
flection, and  a  close,  firmer  grain. 

Onyx  is  got  out  in  as  large  blocks  as  it  can 
be  quarried.  The  (yuiiT'ying  has  to  be  done 
with  wedges  and  saws,  as  it  cannot  be  blast- 
ed or  dug  out  with  safety.  The  giain  is  so 
delicate  that  a  blast  might  spoil  thousands  of 
dollars'  worth.  Onyx  is  worth  in  the  rough 
from  $3  to  $15  per  cubic  foot.  The  price  is 
not  steady,  as  it  depends  on  the  demand  and 
the  length  and  shape  of  the  block  as  well  as 
appearance,  A  man  who  buys  a  block  of 
onyx  takes  it  to  some  extent  on  speculation. 
He  does  not  know  how  it  will  saw  and  polish. 
There  may  be  cracks  inside  of  it  which  he 
does  not  see,  and  the  grain  and  streaks  on 
the  outside  may  not  be  carried  through. 

Onyx  in  its  rough  state  looks  like  other 
stalactites  and  stalagmites,  though  it  might 
be  taken  for  marble  by  an^'  one  not  in  the 
business.  It  is  worked  much  as  marble  is, 
by  sawing  and  polishing,  except  that  more 
care  has  to  be  exei'cised  and  that  the  polish- 
ing is  more  difflcult.  When  it  is  worked  up 
it  will  sell  for  $1  to  $5  a  square  foot,  accord- 
ing to  its  appearance  and  size. — N.  Y. 
Sun. 


THE  NEW  GAS  GUN. 

M.  Paul  Giffard's  reputation  as  inventor 
of  the  pneumatic  tube  and  the  "  Giffard  In- 
jector "  stands  so  high  that  any  invention  of 
his  is  worthy  of  attentive  consideration. 

The  weapon  now  introduced  by  him  is  a 
discovery  which  not  only  promises  to  revo- 
lutionize the  gunmaker's  art,  but  is  applica- 
ble also  to  purposes  as  a  motive  power.  The 
idea  of  using  liquefied  carbonic  acid 
propulsive  power  is  not  new,  but  M.  Giffard 
is  the  first  who  has  turned  it  to  practical  ac- 
count. 

The  gas  gun  is  a  model  of  simplicity,  A 
small  c.ylinder  is  attached  to  the  barrel. 
This  cylinder  contains  liquefied  gas  enough 
to  discharge  220  shots,  equal  to  about  50 
bullets  of  an  ordinary  service  rifle,  with  a 
velocity  sufficient  to  kill  at  GOO  3^ards.  The 
charge  of  liquid  liberated  for  each  round  is 
regulated  by  a  screw,  and  each  charge  is 
contained  in  a  special  chamber,  from  which 
it  is  released  by  the  pulling  a  trigger.  The 
bullet  is  dropped  separately  into  an  orifice 
in  the  breech  lock.  In  the  rifles  shown  the 
bullets  were  round,  but  elongated  bullets  can 
be  used.  When  the  guns  were  discharged, 
vapor  was  seen  issuing  from  the  muzzles, 
but  it  instantly  faded,  and  the  bullets  Hew 
with  precision  to  the  targets.  Barrels  which 
had  been  repeatedly  discharged  in  the  past 
two  months  were  shown  to  have  suffered  no 
corrosion.  The  pressure  of  the  gas  and  fluid 
in  the  magazines  was  500  pounds  on  the 
square  inch,  and  this  pressure  is  maintained 
up  to  the  last  drop  of  fluid. 

The  inventor  sa^'s  there  would  be  no  diffi- 
culty in  refilling  the  cylinders  with  gas  on 
the  battlefield;  but  it  is  obvious,  even  if  that 
be  the  case,  that  reserve  c^'linders  would 
have  to  be  supplied  to  each  man  in  order  to 
make  up  the  number  of  rounds  now  thought 
to  be  necessary, and, as  bullets  would  of  neces- 
sity be  carried  in  addition,  the  ammunition 
for  a  gas  gun  would  weigh  just  as  much  as 
ordinary  cartridges,  weight  for  weight. 


The  attention  of  Uncle  Sam  is  retiuested 
to  the  postmaster  at  Warwick,  Kan.  This 
worthy  sends  us  a  stop  notice  endorsed, 
Parties  Wliev^Bouts  Uiiknoun." 


THE   E  JN  G  I  N  E  E  R . 


When  the  Satur-day  half-holiday  law  was 
enacted  some  predicted  that  its  operation 
would  not  only  injure  business,  but  lead  to 
an  increase  in  crime  because  of  the  idleness 
of  thousands  of  working  people.  Strange 
to  say,  the  police  i-ecords  siu)w  a  decrea.sed 
percentage  of  arrests  since  the  law  went 
into  effect.  It  was  the  purpose  of  the  law 
to  afford  wage  earners  an  oppor'tunity  to 
enjoy  a  half  day's  r-ecr-eation  during  tiie 
summer.  Two  year  s'  experience  lias  pr'oved 
that  tlie  merr  for  whose  benefit  the  law  was 
passed  have  spent  their  time  in  peaceable 
excur-sions  and  pastimes.  The  parks  in  this 
city  and  in  Brooklyn  have  been  crowded  on 
Saturday  afternoons  as  they  never  were  be- 
for-e,  and  the  cai-r'.ying  capacity  of  excur'sion 
boats  tested  to  the  utmost.  All  this  goes  to 
show  that  the  Anrericari  crtizen  is  fully  able 
to  enjoy  a  holiday  when  it  is  forced  upon 
him  by  the  law. 

A  BROKEN 'valve  STEM. 

A  CORRESJ'ONDENT  of  the  Engineers^ 
Gazette,  London,  desci-ibes  the  plan  he  de- 
vised to  run  his  engine  with  a  brokerr  main 
valve  stem.    The  engr-aviirg  shows  it  so 


Dp 


clearl^y  that  no  explanation  is  needed.  He 
got  a  plank,  laid  it  over  the  stem,  made  one 
end  fast,  and  piled  a  lot  of  grate  bars  on  the 
plank.  The  eccenti-ic  of  course  worked  the 
valve  one  way,  and  the  weights  worked  it 
the  other  wa3\  He  made  seven  knots  an 
hour,  and  ran  150  miles  with  this  rig.  Good 
man. 

At  the  Westinghouse  Electric  Company 
there  is  being  constructed  an  apparatus, 
which,  it  is  expected,  will  ovei^come  the 
present  objectionable  features  of  the  street 
car  motor.  Instead  of  driving  the  car  with 
gear  wheels,  hydraulic  tr-ausnussion  will  be 
used.  The  motor  will  dr-ive  a  pump  which  will 
pump  oil  into  a  suitable  cylinder  on  the  car 
axle,  and  thus  cause  the  car  axle  to  revolve 
without  the  iirtervention  of  gear'ing.  With 
this  device  the  electric  motor  is  run  constant- 
ly at  an  approximately  uniform  speed,  and 
provision  is  made  so  that  the  ((uantity  of  oil 
pumped  by  it  varies  from  nothing  to  the 
full  capacity'  without  varying-  the  .speed  of 
the  motor,  having  the  effect  of  exerting  an 
immense  pressur-e  for  starting  the  car  and 
movirrg  it  slowly,  and  of  delivering  a  large 
quantity'  for  the  pur-pose  of  movirrg-  the  car 
at  speed. 

A  BADLY  balanced  pulley,  running  at  a 

high  speed,  will  impart  an  unsteady  motion 

to  the  belt  running  on  it.    The  machine  so 

dr-iven  makes  bad  wor-k. 

 «  ♦  «  

The  population  of  New  York  city  is  de- 
clared by  the  census  to  be  1,513,501. 
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A  YEAR  ago  the  Vir-g-irria  arrd  Gold  Hill 
Water  Company 's  employees  repaired  a  dis- 
johrted  pipe,  and  put  in  a  "sleeve"  to  per- 
mit of  its  expansion.  Tnree  days  ago  tliey 
were  called  upon  to  lengthen  the  "sleeve," 
and  readily  calculated  tlrat  the  ".sleeve" 
had  moved  ten  incires  in  orre  year.  In  .some 
par  ts  of  the  town  the  g-r  ourrd  compr-esses, 
arrd  in  other-  parts  it  str-i.'tches.  To  accommo- 
date this  action  of  the  lode  the  water  com- 
parry  put«  irr  "sleeves"  in  its  lire  and  water 
mairrs.  The  pi|)e  colurnrrs  that  lead  water  to 
the  electr  ic  rrrotors  oir  the  1,600  level  of  tire 
(Jlrollai-  rrririe  are  ai.so  pr-ovided  with 
"sleeves,"  Dui-iirg  the  process  of  putting 
in  those  pip(;s  the  heat  expands  them  to  a  con- 
sidei  ablc!  extent,  and  wherr  tlie  cold  water  is 
turned  into  tirerrr  their-  shrirrkage  can  be 
ol)ser-ved  wit  h  tire  naked  eye.  It  makes  a 
differ-ence  of  al)out  eight  irrches  irr  1,700  feet, 
leaving  so  much  space  betweerr  the  foot  of 
the  pipe  arrd  its  base.  If  it  were,  not  accom- 
modated witlia  "sleeve,"  the  action  of  the 
water  in  the  pipe  would  tear  everything  to 
pieces.  Tire  Water  Company's  tanks  on 
the  side  of  Mount  Davidson  ar-e  all  situated 
irr  the  "  courrtry  "  for-mation — off  of  the 
lode.  They  don't  move.  Pipes  lead  from 
the  tarrks  to  the  moving  lode.  The  pipe 
comes  to  the  bank  .separ  ating  the  two  for- 
mations, and  at  that  point  a  double  elbow  is 
put  irr  the  pipe,  arrd  as  the  lode  lower-s  away 
from  the  immovable  country  rock,  the 
double  elbow  accommodates  itself  to  the 
movement. 

It  is  not  often  that  an  inverrtiorr  for  u.se  in 
manufactures  should  become  arr  active  cirre 
of  disease.  Aniline  was  discovered  by  Urr- 
vei-dorben  in  1826,  while  experimenting  with 
indigo;  it  is  separated  into  a  poisonous, 
colorless  oil,  with  a  slight  aromatic  smell. 
After  a  prolonged  use  as  a  dye-stuff  the.se 
derivatives  of  indigo  have  entered  the  nra- 
teria  medica.  Stilling  and  Wortmann  be- 
gan by  experiments  on  rabbits  and  girirrea 
pigs,  which  pr  oved  that  in  small  doses,  with- 
out the  u.se  of  ansenic,  preparatiorrs  of  ani- 
line, itself  an  active  poison,  wer-e  har-nrless. 
They  then  proceeded  to  use  the  aniline  solu- 
tion on  eye  diseases  and  ulcers  in  guirrea 
pigs.  Successful  there,  they  have  oper-ated 
on  human  beirrgs,  and  made  worrderful  cures 
with  ulcers,  sore  eyes,  wounds  badly  in- 
flamed, and  other  sur-gical  cases.  It  is  now 
proposed  to  treat  parts  of  the  body  which 
cannot  be  reached  by  lotions  or  the  knife, 
like  the  organs  and  par  ts  affected  in  pleuritis 
and  peritonitis. 

People  who  are  still  inventing  the  duck's 
foot  propeller  may  be  interested  to  know 
that  John  Fitch  tried  it  in  1T85,  but  long  be- 
fore him  two  Frenchmen,  Jouffro\-  and  Pa- 
pin,  had  also  invented  it  and  given  it  up  as 
no  good.  The  ster  n  wheel  was  fir-st  applied 
by  Symington  in  Scotland  in  ISOl,  arrd  Pat 
sillier-,  another  Scotchman,  irrvented  the 
twin-hull  vessel  about  the  same  time,  with 
paddles  working  through  the  bottom  of  each 
hull.  People  who  are  constantly  re  invent- 
irrg  all  these  things  might  save  money  by 
reading  up  a  little. 

A  MAN  who  guesses  at  firings  says  this: 
"If  the  slack  side  of  a  main  driving  heft  runs  in 
wave  form,  it  is  certain  that  the  engine  is  getting 
more  steam  on  one  side  of  the  piston  tiian  on  the 
otiiei-." 

Well,  then,  gas  and  air  engines  must 
rruike  bad  work,  for  they  get  the  impulse  on 
orrly  one  side  of  their  pistons,  the  llywheel 
doing  the  x-est.  We  gue.ss  the  belt  jumps 
because  one  or  the  other  of  the  pulleys  runs 
out  of  truth. 

As  a  specimen  of  what  modern  maruie  en- 
gines are  capable  of  endur-ing,  the  recoi-d  of 
the  W^hite  Star  steamship  'Doric'  is  worthy 
of  note.  She  has  just  returned  from  a  trip 
around  the  world,  and  she  steamed  continu- 
ously without  slowing  or  stopping  for  77 
days,  6  hour-sand  50  minutes,  making 28,000 
miles.  This  is  only  one  week  short  of  three 
calendar  mouths,  and  is  an  extraoi'dinary 
performance. 
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LICENSES  FOR  STATIONARY  ENGINEERS. 

Wk  ob.serve  that  in  Kii^laiid  and  Scotland 
an  attempt  is  bein^^'  made  to  license  engineers 
of  stationary  engines,  in  order  that  a  better 
class  of  men  may  be  obtained  and  the  public 
service  improved.  The  Mechanical  World 
says  of  it : 

As  an  example  of  a  successful  attemyjt  to  provide 
on  a  small  scale  what  Mr.  Fenwick's  bill  aims  at  do- 
ing for  the  nation,  we  may  cite  the  case  of  the  Glas- 
gow and  Weal  of  Scotland  Kitfiine,  Kc.ejm-H  Associa- 
t'on.  Acting  in  tlic  technical  interests  of  the  mem- 
bers, the  asHocialioii  recognizes  neither  trades  unions 
nor  any  society  of  a  similar  nature.  Tiie  examin- 
ing committee,  selected  from  leading  land  engineers, 
manufacturing  and  professional,  scrutinizes  the 
written  answers  to  the  questions  set,  and  award  cer- 
tificates to  candidates  jjosses^iing  the  requisite  knowl- 
edge and  practical  experience.  It  is  in  this  (juestion 
of  examination  that,  in  the  event  of  the  bill  becom- 
ing law,  the  greatest  difficulty  may  be  anticipated. 
If,  for  example,  a  tlieoretical  knowledge  of  the  laws 
of  coml)ustion  is  included  in  the  Board  of  Trade  re- 
quirements, many  a  careful  fireman  might  fail  to 
obtain  a  certilicate  altiiough  from  practical  consid- 
erations he  may  be  justly  entitled  to  it.  Govern- 
ment examinations  nowailays  have  an  unfortunate 
tendency  in  this  direction.  In  several  towns  in  Ger- 
many— Munich,  for  exaiii|)le — the  lioiler  insurance 
companies  offer  facilities  enabling  firemen  to  be- 
come well  grounded  in  the  efficient  tiring  of  steam 
boilers,  a  station  being  provided  where  several  varie- 
ties of  boilers  are  installed  for  the  purposes  of  train- 
ing stokers  and  testing  various  kinds  of  fnel.  It  is 
evident  that  an  attendant  who  has  thus  undergone 
a  few  weeks'  training  and  who  is  armed  with  a  cer- 
tificate to  that  effect,  is  in  a  much  better  position  to 
obtain  employment  than  the  unskilled  laborer.  If 
facilities  such  as  these  were  offered  to  the  rising  gen- 
eration there  would  be  less  need  of  such  a  bill  as  that 
now  under  consideration,  since  employers  would 
speedily  realize  the  fact  that  the  employment  of  cer- 
tificated engine  and  boiler  attendants  was  in  a  meas- 
ure equivalent  to  insuring  their  plant  against  acci- 
dent. 

Tliis  is  a  very  natural  deduction  to  make — 
that  employers  would  seek  out  the  best  en- 
gineers they  could  hire  for  their  plants.  But 
in  this  country  it  is  quite  the  reverse  as  a 
rule,  and  there  is  but  little  incentive  for  men 
to  educate  themselves  with  the  expectation 
that  they  will  be  sought  for  upon  showing 
their  ability.  Here  and  there  there  are  ex- 
ceptions to  the  rule,  but  the  great  majority 
of  steam  users  in  this  country  grade  men  by 
the  price  they  can  get  them  for — the  cheapest 
man  is  the  best.  There  are  any  quantity  of 
steam  plants  in  this  country  in  charge  of  men 
who  are  mere  laborers,  and  do  not  get  even 
the  pay  of  a  good  laborer.  There  are  manu- 
facturers in  the  large  cities  of  this  country 
who  hire  engineers  for  $8.50  to  $10  per 
week.  In  New  Bedford,  Mass.,  an  engineer 
of  a  large  shoe  factor}-  there  told  us  some 
six  3'ears  ago  that  the  average  wages  paid 
to  engineers  in  that  city  was  not  over  $10 
per  week,  and  some  of  them  got  only  $8.50. 
New  Bedford  is  not  the  only  place  where 
engineers  w^ork  for  less  than  the  pay  of  (\<\y 
laborers,  for  in  Elizabeth,  N.  J  ,  their  condi- 
tion is  nearly  as  bad.  This  seems  to  be  a 
case  where  compulsory  legislation  would  be 
beneficial  if  anywhere.  We  are  compelled  in 
certain  states  to  send  our  children  to  school  ; 
the  community  says  it  will  not  have  them 
gTowing'  up  in  ignorance  to  become  a  tax 
upon  the  more  intelligent  portion  of  tlie 
public.  If  compulsory  education  is  in  order, 
why  are  not  compulsory?  measures  affecting 
the  safety  of  life  and  property  equally  desir- 
able ?  We  think  they  are,  and  that  steam 
users  of  plants  up  to  ttfty  h.p.  should  be  com- 
pelled to  pay  such  prices  as  would  ensure 
capable  men.  If  this  was  done  there  would 
speedily  be  a  change  in  the  character  of  the 
steam  service.  License  laws  do  not  reach 
the  case,  for  they  are  easily  gotten  around 
or  ignored  llatly. 


Crushed  steel  is  said  to  be  coming  into 
use  for  cutting  metal.  It  appears  to  be 
made  by  quenching  very  high  cai'bon  steel 
in  cold  water  from  an  excessively?  high  tem- 
perature, such  as  would  overheat  steel  for 
most  purposes.  This  renders  it  not  only 
hard,  but  rather  brittle,  so  that  it  is  possible 
to  pulverize  it ;  it  is  crushed  in  a  stamp-mill, 
and  sifted  closely  to  size.  It  is  said  to  be 
not  only  cheaper  but  much  more  effective 
than  emery,  giving  a  better  polish  and 
quicker,  and  lasting  much  longer, 


FACTS    IN   REGARD  TO  ELECTRICITY. 

Thk  remarkably  llorid  statements  which 
are  made  respecting  the  future  of  electi-icity 
and  the  part  it  plays  in  the  industries  of  the 
woi'ld,  seem  to  be  unnecessary;  there  is  no 
question  as  to  the  utility  of  electricity'  and 
its  adoption    for  many    purposes  where- 
ever-  there  are  facilities  for  its  manufacture 
cheaply,  but  the  pemiy-a-liners  who  write 
it  up  constantly  lose  sight  of  the  fact  that  it 
is  a  secondary  power-  and  must  be  made  by 
some  other  power  primarily.    The  further 
fact  that  up  to  the  present  time  no  means  of 
storing  it  away  have  been  found  that  are 
practicable,  will  limit  its  usefulness  and  its 
field  of  action,  until  some  reservoir  is  dis- 
cover'cd  which  is  better  than  the  one  now 
known.    The  objection  to  this  is  its  great 
weight.    Launches  and  railway  cars  have 
been    and  ar-e  driven  by   electricity;  for 
launches  the  storage  battery  is  indispensable, 
but  its  enormous  weight  and  the  time  r-e- 
(luir-ed  to  get  up  electricity  enough  to  run 
the  boat  continuously,  make  it  simply  im- 
possible for  practical  purposes.  If  a  storage 
battery  in  a  launch  is  to  be  run  ten  hours, 
it  takes  ten  hour-sto  charge  the  batter-y,  and 
it  weighs  far  mor-e  than  an  engine  and  boiler-. 
This,  and  the  cost  of  electricity,  makes  it 
unavailable  for  pleasure  boats.    For  motor  s 
in  shops,  or  industrial  purposes,  electricrty 
has  its  uses,  and  it  is  here  that  its  chief 
value  lies,  aside  from  illuminating  work,  but 
electricity  is  much  too  expensive  for  indu.s- 
trial  purposes,  where  steam  can  by  any  pos- 
sibility be  had.    The    chai-ge  for  electric 
power  in  this  city  is  $12.50  per  monlh  for  one 
horse  power,  or  $150  per-  year,  but  steam 
power  of  the  same  value  can  be  had  for  $"J0 
to  $100  per  year.    This  will  always  be  the 
case  where  electtncity  is  manufactur-ed  by 
steam,  for,  in  changing  steam  power  into 
electr  ical  power,  a  loss  is  incurr-ed  in  no  case 
less  than  ten  per  cent,  and  in  many  cases 
far  more,  according  to  the  efficiency  of  the 
dynamo.    This  loss  has  to  be  paid  for  by  the 
consumer,    and  it  is  for  him  to  consider 
whether  it  is  for  his  interest  to  pay  fifty  and 
sixty  per  cent,  more  than  he  would  foi'steain. 

More  loose  statements  are  made  as  to  the 
value  of  electricity  and  its  cost  to  manufac- 
turer, by  those  interested  irr  it,  than  upon 
any  other  similar  topic  we  are  acquainted 
with.  In  order  to  make  it  available,  and  to 
supjDlant  steam  on  railway's,  the  advocates  of 
electricity  say  that  it  costs  "about"  15 
poundsof  coal  per  horse-power  per  hour  torun 
a  locomotive.  The  facts  ar-e  that  locomotives 
cost  no  more  to  run  than  Corliss  engines,  so 
far  as  the  consumption  of  coal  is  concerned. 
The  locomotives  on  the  elevated  railway  of 
this  city  have  been  tested  by  a  competent 
engineer,  and  he  asserts  that  (fr-oni  the  one 
that  was  tested)  they  i-un  for  3  pounds  of 
coal  per  horse-power.  Considering  the  wot  k 
done  in  stopping  and  starting  so  often  this  is 
r-emar-kable.  Prof.  Jacobus,  of  Stevens  In- 
stitute, tested  a  locomotive  in  passenger 
service  on  the  Centr-al  Railway  of  New  Jer- 
sey and  found  the  same  economy;  there  ar-e 
not  many  Corliss  engines,  certainly  no  slide 
valve  engines  which  do  better,  day  in  day- 
out. 

It  does  not  seem  necessar-y  to  pervert  the 
facts  in  or  der  to  make  a  place  for  electricity. 


"IRON  AND  IRON." 

There  is  no  doubt  but  that  many  ma 
chines  have  disappointed  the  designers  of 
them  through  too  much  detail,  and  by- 
having  too  many  loose  parts  which  are  in- 
tended to  take  up  wear.  Now,  inasmuch  as 
these  last  ar-e  more  or  less  insecur-e,  they  al- 
low a  certain  amount  of  vibr  ation  or  spr  ing, 
which  is  fatal  to  satisfactor-y  per  for  mance. 
It  is  difficult  to  specify-  in  an  article  of  this 
kind  exactly-  what  we  allude  to;  perhaps  it 
is  not  necessary-  to  do  mor^e  than  mention 
the  fact  itself.  Most  engineers  who  have 
ever  overhauled  an  old-fashioned  station- 
ary- engine  w-ith  quarter  brasses,  so-called, 
which  were  adjusted  by-  set  screws  through 
the  iJillow  block  bearing  on  the  back  of  the 
br-9,ss,  will  know  what  we  mean.    The  sbtift 
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found  out  the  hard  spot  behind  the  brass — 
tlie  end  of  the  set  screw — and  bore  upon  it 
tiie  most,  witii  tlie  r-esult  of  often  l)r-eal<inf? 
tiie  brass,  or  at  tlie  least  lieatni;^^  it.  Pro- 
vision for  wear  is  in  most  cases  entirely 
superlluons,  for'  the  wear  is  so  slow  that  in  a 
term  of  years  it  would  bo  hardly  perce|)ti- 
l)le,  not  so  much  in  fact  as  is  entailed  by  the 
adjustable  detail;  with  this  there  is  constant 
temptation  for  the  tinker  to  ^'o  at  it  with  liis 
screw  wrench,  iruluciujL;'  wear  by  setting"  up 
parts  that  did  not  need  attention. 

What  we  have  said  applies  particularly 
to  all  hi^;'h  speed  machinery,  whether  (^n- 
^•ines,  blowers,  centrifu^'al  dryer's,  or  what 
not.  With  these!  ther-e  is  no  secur-ity  ^^i-eatcr 
than  that  alloi'ded  by  ir'on  and  ir'on  details, 
and  no  wor'k  is  lirst  class  that  is  not  so 
made.  The  wear*  is  much  le.ss  wlier'e  ma- 
cliines  have  solid  sur-faces  to  wor'k  against, 
to  say  nothing' of  the  per-formance  in  daily 
work. 


PRIZE   ESSAY,   AMERICAN  PUBLIC 
HEALTH  ASSOCIATION. 

We  must  not  ((uesl-ion  tiie  siucer-ity  of  the 
motives  of  those  who  ar'o  endeavoring'  to 
biMielit  tlieir  fellows,  althoug'h  we  may  not 
see  tlie  usefulness  of  tlieir  aims.  But  it  has 
always  been  diOicult  for  us  to  undei'stand 
what  the  advocates  of  certain  diets  or  mode 
of  living'  for  wor-kingmen  expect  to  achieve. 
Tlieir  ar-g'urnent  is  that  great  waste  of  food 
goes  on,  and  that  the  food  itself  is  not  suited 
to  the  needs  of  workpeople;  therefore,  those 
wlio  are  acipiainted  with  the  values  of  cer- 
tain foods,  considei'ed  fi'om  the  point  of  their 
bone  and  muscle  making  pr"oper'ties,  have 
made  a  schedule  of  them  and  published  them 
in  bookfor-m,  with  directions  how  to  prepar-e 
the  food.  In  short,  it  is  a  cook  book,  no 
more  or-  less,  with  the  exception  that  it  spec- 
ifies the  quantities,  protelds,  fats,  car-boyh- 
d rates,  etc.,  in  the  food. 

We  r-espectfully  assert  that  this  method 
of  improving  the  race  and  making-  it  healtliy, 
wealthy,  and  wise,  is  likely  to  fail  from  want 
of  popular-ity.  We  do  not  think  that  there 
are  any  people  on  the  g-lobe  wlao  care  a  snap 
for  proteids  or  carbohydr-ates  in  their  food, 
but  eat  what  they  can  g-et  regardless  of  the 
chemical  constituents  of  it,  simply  for  the 
I'eason  that  they  prefer  it.  This  is  acknowl- 
edged by  the  philanthropists,  and  it  is  to  re- 
move this  mistaken  cour'se  that  they  have 
published  their  wor'k;  because,  say  they,  the 
work  people  can  live  so  much  cheaper  if  they 
will  only  follow  our  plan.  This  is  not  proven, 
and  is  not  su.sceptible  of  pr-oof  for  want  of 
data. 

The  wor'k  to  which  we  have  alluded  is  the 
''Prize  Essay  of  the  American  Public 
Health  Association,''^  and  can  be  had  for 
forty  cents  b>'  addr-essing  Essay  Depai't- 
ment,  Amer-ican  Public  Health  Association, 
drawer  28'J,  Rochester,  N.  Y. 


CUT  THE  STRAP. 

A  CORKKSPONDENT  wr'ites  asking  whether 
an  engineer  in  straits  is  justilled  in  destroy- 
ing woi-k  ill  order  to  save  delaying  a  train, 
He  mentions,  as  a  case  in  point,  a  broken 
side  I'od  on  a  locomotive.  Often,  he  says, 
the  bolts  become  offset  in  the  rod  and  strap 
so  that  it  is  impossible  to  di'ive  them  out  in 
the  usual  way,  but  they  could  be  gotten  out 
in  a  few  moments  by  cutting  the  strap  in 
two  aci'oss  the  bolt-holes  with  a  flogging 
chisel;  men  dislike  to  do  this,  because  they 
do  not  want  to  be  blamed  by  the  master 
mechanic  for  destroying  work. 

As  to  the  course  to  be  adopted  in  any  given 
case  it  must  depend  upon  cir'cumstances. 
When  ti'ains  break  down,  not  only  that  train, 
but  all  other's  behind  are  delayed.  The  cost 
of  delaying  tr-ains  cannot  be  estimated;  it 
may  amount  to  thousands  of  dollars;  in  any 
event  it  costs  the  company  considerable. 
Now  the  value  of  a  strap  on  a  side  rod  is  88 
or  $10,  more  or  less,  and  if  cutting  it  will 
free  the  tr-ain,  the  company  will  make  monev 
by  doing  so.  We  should  cut  the  strap,  bu"t 
before  doing  so,  we  would  be  sure  tha,t  noth- 
ing else  could  have  been  done, 


LATEST  LEGAL  DECISIONS  ON  TRADE. 

liEi'oinKi)  KOK  The  Kn(;inekk. 

[VVk  aliall  until  fiirtlier  notici;  piildiHli  the  latont 
decisions  in  coui  ts  of  last  rewort  upon  topicH  of  gen- 
oral  interest  to  our  rcacUtrs.  From  these  (le<'iHjons 
they  will  l)c  ahle  to  judge  in  a  nieaBure  of  their  own 
chances  in  similar  cases.] 

Poirer  of  Insurance  Agent  to  Hind  His 
(Uyinpaiiij. — Tiie  agents  of  ati  insurance  c<jm- 
[lany,  authorized  to  pr'ocure  a{)plic;ations  for 
insurance  and  to  forwai'd  them  to  the  com- 
pany for"  acceptance,  ar'e  the  agents  of  the 
insur'ei's  and  not  of  the  insui-ed,  in  all  that 
they  do  in  pr'epai  ing  applications,  and  if  the 
insur-ed  was  not  awar-e  of  tlieconteiits  of  the 
application  he  would  not  be  bound  by  it  any- 
way.— Stdtc.  Ins.  Co.  of  Dcs  Moines,  v.  Jordan,  Sa- 
lire  nil',  doii  rt  of  Nehi-aska,  45  A'.  W.  Jicji.  7!)2. 

I'ai/inent  of  Previiuni  on  Insurance  Pot- 
icy. — An  insurance  policy  was  about  to  ex- 
pir'e,  and  the  company  sent  to  the  a.ssui'ed  a 
blank  application  for-  r-enewal  r'e<( nesting  him 
to  sign  and  relur'n,  and  telling  him  tiiat  what 
diviilends  beloiigt!d  to  him  shouhl  beci'edited 
orr  the  rrew  i)olicy.  Tlui  policy  was  for- 
war'ded,  pui'porling  on  its  face  that  the  pol- 
icy was  paid,  and  no  demand  was  made  for 
the  prenii  um.  The  fact  was  prima  facie  evi- 
dence that  the  pr-emium  had  been  paid,  or- 
payment  waived. —  Wldtmg  v.  Mississijypi  Valley 
Mat.  Ins.  do.,  Supreme  Court  of  Wisconsin,  45  jV. 
W.  Hep.  672. 

Misrepresentations  in  Application  for 
Life  Insurance. — A  life  insurance  policy 
made  the  statement  of  the  aiiplication  a 
part  of  the  policy,  and  also  made  any  mis- 
r-epresentations  in  sucli  applications  aground 
for  avoiding  the  policy.  An  applicant  gave 
as  his  family  ph.ysician  one  who  was  not,  nor- 
had  been  withitr  the  year  acting  in  such  ca- 
pacity. This  was  sufficient  to  avoid  the  policy. 
— Phillips  V.  New  York  Life  Ins.  Co.,  Supreme  Court 
of  New  yorlc,i)  N.  Y.  Sup.  836. 

Discharge  of  Cargo  —  Demurrage. —  A 
vessel  having  four  hatches  from  which  she 
could  discharge  her  cargo,  was  by  the  ter-ms 
of  the  charter- par-ty  to  be  dischar-ged  as  fast 
as  she  could  deliver.  She  delivered  apart 
fr-orn  one  hatch  into  lighters  without  asking 
for  a  lighter  for  another  hatch,  but  after- 
ward when  moored  to  a  wharf  she  asked  to 
deliver  from  the  other  hatches,  but  was  I'e- 
fused.  Demur-rage  may  be  recovered  for 
tlie  time  she  lay  at  the  wharf,  but  not  for 
the  time  she  was  unloading  into  lighters. — 
The  Glenfinlas,  District  Court  of  the  United  States, 
Southern  District  of  New  Yoj-k,  42  Fed.  Rep>.  282. 

Lien  on  Vessel  for  Wages. — The  fact 
that  the  master  of  a  vessel  brought  suit  for 
his  engineer's  wages,  claiming  a  less  sum 
that  he  knew  was  due  him  and  the  engineer 
only  ratified  the  bringing  the  suit  and  not 
the  amount,  will  not  pi'eclude  the  engineer 
recover-ing  the  balance  due  him  when  the 
ship  ai-rives  in  a  ])ort  where  he  cair  get  a 
lien.  The  sale  of  the  vessel  will  not  defeat 
his  lien  when  the  purchasers  wei'e  pai-t  of 
the  old  company  and  could  have  known  of 
his  claim.— r/ic  L(7he,  Circuit  Court  of  the  United 
States,  Southern  District  of  tlorida,  42  Fed.  Rep.  2'->l. 

Servant  Lijured  by  Willful  Neglect. — 
The  Kentucky  statute  gives  the  heir-s  of  a 
man  whose  life  is  lost  thr-ough  willful  neglect 
of  a  corporation  a  cause  of  action  against 
such  cor-pot-ation.  When  a  man  was  killed 
by  the  rotten  condition  of  a  trestle,  wMiich 
aj)pear-ed  sourrd  and  would  have  reeiuiied 
cutting  into  to  discover  that  it  was  r-otten, 
the  company  was  not  guilty  of  willful  neglect. 
—Eeinder's  Administrator  v.  Bliciv  Phillips  (  oal 
Co.,  Court  of  Appeals  of  Kentucky,  13  S.  IV.  Hep. 
719. 

Payment  of  Loss  not  Covered  by  Fire 
Insurance  Policy. — An  irrsur-ance  company 
paid  for  a  lo.ss  Avhich  it  afterwai-ds  claimed 
was  not  cover-ed  by  the  policy  and  sought  to 
I'ecover-  it  as  paid  under-  a  mistake  of  fact. 
The  following  is  the  rule  of  law  in  the  case  : 
If  the  plaintitf  paid  to  the  defendant  the 
money  which  it  sues  to  recover  after  its 
agent  had  been  to  the  place  wher-e  the  Irt-e 
occurred  and  examined  the  pr-emises,  and  was 
conversant  with  all  the  facts  in  the  case,  and 
nothing  was  concealed  fi-om  him  or  sup- 
pressed or  kept  back  by  the  defendant,  and 
he  was  not  misinformed  or  misled  in  an}- 


way,  but  acting  with  full  knowledge,  volun- 
tarily paid  or  caused  the  company  to  pay, 
the  company  cannot  r  ecover. — Nelnankn  and  I. 
Ins.  Co.  V.  Seyard,  Supreme  Court  of  Nebruuku, 
y.  W.  Iti'p.  m\. 

Loss  of  Steamboat  from  Perils  Insured 
.Against. — A  steamboat  ran  on  a  Ijar  arrd 
afler  she  was  got  olf,  the  master,  fear  ing  that 
she  would  be  lost  fr  om  her-  leaks,  i-aii  iier*  on 
ano1li<;r-  bar-,  when  she  became  a  total  lo.ss 
owing  to  the  r  apid  r  ise  of  the  river.  This 
l  unning  on  the  second  bar  having  l)een  in 
good  faith  to  .save  hei',  tirere  was  rro  ireg-ji- 
gence  on  tire  par  t  of  the  rnaslxji-,  and  the 
vessel  was  lost  by  a  peril  of  the  river  within 
the  meaning  of  a  policy  of  insurance 
insuring  again.st  perils  of  the  river-. — 
I'hr  Natchez,  United  Slides  District  (.'cnirt,  h'anteni 
District  of  Ijmisiana,  42  Fed.,  Hep.  KJ'.J. 

Incorrect  Diagram  of  Properly  Insured. 
— A  solicitor  of  an  irrsurance  company  .se- 
cur-ed  an  applicatiorr  for  msur-arice,  and  with 
it  forwar  ded  an  incor-rect  diagi  airr.  Tire  so- 
licitor was  tli(!  agent  of  the  company  in  ob- 
taining the  application,  and  if  the  diagram 
was  wr  ong-  he  knew  it.  The  insur  ed  had  a 
r  ight  to  expect  he  would  make  a  cor  r'ect  dia- 
gram, and  the  company  cannot  after-ward 
defeat  its  liability  by  inserting  in  the  policy 
a  warr-anty  which  it  knew  to  be  false. 
Spratl  V.  New  Orleans  Ins. Co.,  Supreme  Court  of 
Arkansas,  Vi  S.  W.  Rej).  799. 

Fixtures  Piit  in  by  Tenant. — A  landloi-d 
was  r-e(|  nested  to  put  in  a  new  engine,  but  r  e- 
fused; he  agreed,  however-,  to  let  the  tenant 
put  one  in  on  condition  that  it  should  belo(^ig 
to  hinr.  The  tenant  did  not  asserrt  to  this, 
but  put  in  an  engine  in  such  a  manner  that 
he  could  remove  it  without  injur-y  to  the 
building.  The  new  engirre  did  not  become  a 
tixtur-e,  but  r  emained  the  property  of  the 
lessee.  Andrews  v.  Day  Button  Co.,  Supreme  Court 
of  New  York,^iN.  Y.Snp.  816. 

FAMOUS  AMERICA*N  ENGINEERS. 

We  have  in  the  past  few  nronths  made 
our  fr-iends  accpiainted  with  the  per-sorral  ap- 
pearance and  professional  recor-ds  of  many 
of  the  for-emost  constructingengineer-s  of  the 
countr-y,  and  have  to  announce  that  we  shall 
continue  it  in  the  next  issue  by  the  publica- 
tion of  the  portrait  of  Charles  E.  Emei-y, 
Ph.  D.,  together  Avith  a  synopsis  of  Iris 
pr-ofessional  labor-s.  We  had  hoped  to  pub- 
lish ever-y  American  engineer  of  rrote  in  the 
countr-y,  but  we  regret  to  say  a  few  who 
were  asked  to  complete  our  recoi-d  in  this 
line,  declined  upon  the  ground  that  they  did 
not  wish  any  publicity. 

If  3'ou  do  not  think  a  locomotive  does 
much  wor  k,  get  on  one  sometime  laboi-ing 
up  a  grade  with  forty  or  fifty  fr  eight  cars 
behiird.  It  is  nearly  an  even  thing  whether 
the  engine  will  pull  the  ti-ain,  or  the  train 
will  pull  the  engine.  The  two  for  ces  ai-e  so 
evenly  balanced  that  there  are  but  ver'\-  few 
pounds  in  favor  of  the  eng-ine,  and  the 
wheels  go  round  so  slowly  that  it  seems  as 
though  a  child  could  hold  the  ti-ain  with  one 
hand.  Br'ulf  !  brulf!  the  exhaust  corrres 
short  and  shar  p,  and  the  whole  machine 
quivers  at  each  sti'oke.  On  the  footboard  it 
seems  as  if  her-  heart  was  being  toi-n  from 
her  body;  as  if  each  exhaust  would  be  the 
last,  but  whetr  she  finally-  "  raises"  the  hill, 
arrd  gets  away  with  the  Ir-airr  agairr,  with  all 
her  limbs  iir  full  play,  the  exhawst  says 
"  that's  enough  of  that,  that's  errough  of 
that,"  and  away  she  goes.  A  locomotive 
seems  alive  under  its  work,  arrd  it  is  no 
wonder  that  those  who  run  theirr  become 
attached  to  them. 

No  matter  what  the  intensity  of  the  sun's 
rays  the  temperature  of  ice  and  sirow  can 
never  rise  above  'o2°.  Hence  the  presence 
of  ice  and  snow  tends  by  dir  ect  radiatiotr  to 
lower  the  temper-atut-e  of  all  surr-ounding 
bodies  to  o'2°.  In  Cxieenlaud  pitch  has  been 
seen  to  melt  on  the  sides  of  a  ship  exposed 
to  the  dii-ect  rays  of  the  sun,  while  the  sur- 
rounding air  was  far  below  the  freezing 
point,  and  a  thermometer  exposed  to  the  di- 
r-ect  r-adiation  of  the  sun  to  stand  above  100" 
while  the  air  was  W  below  the  freezing  point. 
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Foreign  and  DomB^tic  Ti'ade  Litei'atai'B. ' 

THE    ADAPTATION    OF    THE  STEAM 
MACHINERY  IN  MARINE  CON- 
STRUCTION. No.  4. 

By  Charles  E.  Emery,  Ph.  D. 
The  weights  of  the  different  items  of  ma- 
chinery can  be  obtained,  of  course,  by  first 
making  complete  designs  and  taking  each 
up  separately,  and  working  out  the  weight  in 
detail.  Such  an  operation  requires  a  great 
deal  of  time,  and  will  even  then  not  be 
strictly  accurate  unless  the  machinery  is 
finally  constructed  exactl3'  in  accordance 
with  such  plans.  In  designing  the  smaller 
government  vessels  it  has  been  found  neces- 
sary to  obtain  the  weights  approximately 
from  a  formula,  making  rather  liberal  al 
lowances  for  the  difference  in  design  of  dif- 
ferent manufacturing  establishments.  A 
good  approximation  of  the  weights  of  cylin- 
drical or  Scotch  boilers,  9  to  11  feet  in  diame- 
ter, to  carry  40  to  60  lbs.  of  steam,  can  be 
obtained  from  the  following  simple  formula: 
Approximate  weights,  independent  of 

water  Wi=44.3  d°  s. 

Weight  of  water  W.,=25.7  d-  s. 

Approximate  total  weight  W3=70.0  d-  s. 

The  first  calculation  includes  the  weight 
of  grates,  manhole,  plates,  smoke  pipe,  floor 
plates,  and  all  appurtenances,  and  the  result 
is,  therefore,  much  greater  than  can  be  ob- 
tained from  calculations  from  the  drawing 
of  the  boiler.  The  formula  should  be  dis- 
trusted, except  for  the  particular  conditions, 
and  is  approximate  at  the  best.  For  a  yacht, 
hy  careful  design,  the  miscellaneous  weights 
indicated  above  can  be  greatly  reduced. 

Formulae  for  the  weights  of  engines  exist 
in  nearly  every  .manufacturing  establisli- 
ment.  An  old  form  of  equation  was  :  W= A 
(d^  s)S. 

The  weight  of  some  fore  and  aft  compound 
engines  designed  by  the  writer  for  small  sea- 
going steamers,  including  surface  condenser, 
valves,  pipe,  shafting,  propeller  and  all  en- 
gine details,  was  represented  by  the  results 
from  this  formula  with  A  =  92.4.  The  di- 
mensions of  the  large  cylinder  onl^^  were 
considered,  the  coefficient  being  sufficient  to 
include  the  small  one.  Similarly,  the  com 
plete  weight  of  a  single  engine  for  40  lbs. 
steam  pressure  was  represented  by  the  re- 
sults from  this  formula  with  a  coefficient  of 
75.  The  rule  is  based  on  the  supposition 
that  the  standard  weights  in  large  engines 
are  not  as  great  as  in  small  ones,  and  this 
was  undoubtedly  the  case  in  the  old  practice. 
The  writer  has,  however,  found  that  large 
modern  engines  are  being  worked  harder 
than  formerl3',  and  are  being  made  heavier 
in  proportion.  So  of  late  he  has  used  a  co- 
efficient in  units  of  d"  s  without  the  modify- 
ing exponent.  The  following  examples,  de- 
rived from  actual  practice,  may  be  made  the 
basis  of  obtaining  approximate  weights  for 
entirely  similar  parts  of  substantially  the 
same  size,  d  and  s  referring  to  the  diameter 
and  stroke  in  inches.  The  diameter  of  the 
large  cylinder  only  is  used  for  a  compound 
engine. 

Weight  of  double  15"xl5"  engine  without 

condenser  or  pump  4.03  d-  s. 

Weight  of  single  36"x36"  engine,  with  sur- 
face condenser,  shafting,  and  propeller 

complete — light  2.08  d-  s. 

Do.  do.— heavy  3.58  d^  s. 

Weight  of  compound  engine,  24  and  38x27 

complete  2.75  d'^  s. 

Weight  of  heavy  cast-iron  propellers,  6  to  9  feet  in 
diameter,  in  pounds,  48  to  52  times  the  square  of  the 
diameter  in  feet. 

Weight  of  jet  condenser,  2.6  pounds  per  square 
foot  of  heating  surface  of  boiler. 

Weight  of  surface  condenser  in  engine  frame,  7.8 
pounds  per  square  foot  of  heating  surface  of  boiler, 
or  13  pounds  per  square  foot  condensing  surface. 

It  should  be  recollected  that  formuUt  of 
this  kind  are  only  adapted  for  the  particular 
conditions.  Machinery  designed  for  the 
smaller  government  steamers  is  ver^'  much 
heavier  in  proportion  than  that  employed  for 
steam  yachts,  and  particularly  heavier  than 
that  used  for  torpedo  boats.  It  is  necessary 
to  provide  for  the  revenue  cutters,  machin- 
ery which  is  reliable  and  operates  at  such 


moderate  speeds  that  it  needs  but  little  at- 
tention. There  is  produced  by  the  machin- 
ery of  the  larger  cutters  4  to  5  i.h.p.  per 
ton  of  weight,  which  compares  well  with  the 
examples  given  for  the  English  navy,  con- 
sidering the  fact  that  small  machinery  of  a 
given  type,  with  an  equal  number  of  details, 
must  in  general  weigh  more  than  larger  ma- 
chinery. A  cutter  was,  however,  recently 
designed,  in  which  7^  horse-power  were  to 
be  produced  per  ton  of  machinery,  or  about 
the  same  as  in  the  average  practice  in  very 
much  larger  steamers,  but  to  do  this  it  was 
necessary  to  use  a  special  patented  boiler. 
The  precaution  was  taken  of  tr^'ing  one  of 
these  boilers  in  a  smaller  vessel,  and, 
although  the  same  size  had  operated  well  in 
steam  yachts,  it  gave  so  much  difficulty  un- 
der the  conditions  of  government  duty,  that 
it  has  been  decided  to  lengthen  the  new  ves- 
sel in  order  to  carry  the  increased  weight  of 
cylindrical  boilers  of  ordinary  type.  In  de- 
signing machinery  for  yachts  the  owner 
should  be  told  that  greater  speed  can  be  ob- 
tained by  using  ligliter  types  of  machinery', 
but  that  it  would  involve  more  skillful  en- 
gineering to  operate  it  and  more  frequent 
repairs,  that  he  may  judge,  wliether  or  not 
he  will,  in  a  certain  sense,  make  his  vessel  a 
workshop,  or  be  satisfied  with  slower  speed 
to  secure  a  type  of  machinery  that  will  re- 
quire less  attention. 

In  preparing  this  lecture  it  was  at  first 
expected  to  state  some  of  the  rules  used  by 
the  speaker  in  determining  the  sizes  of  the 
various  parts  of  steam  machinery,  and  to 
call  attention  to  some  precautions  necessary 
in  the  preparation  of  specifications  and  con- 
tracts for  marine  construction,  but  the  gen- 
eral consideration  of  the  subject  has  occu- 
pied so  much  time  that  these  further  details 
must  be  omitted. 

The  most  remarkable  examples  of  high 
speed  engines,  when  size  is  taken  into  con- 
sideration, are  those  of  the  new  steamers  of 
the  Inman  line  built  in  Great  Britain,  but 
practically  owned  in  America,  the  '  City  of 
Neiv  York  '  and  the '  City  of  Paris.'  There 
are  in  each  ship  two  triple-compound  en- 
gines driving  twin  screws,  each  engine  pro- 
vided with  three  cylinders,  respectively  45 
inclies,  71  inches  and  113  inches  in  diameter 
with  5  feet  stroke  of  pistons.  The  steam 
pressure  is  140  pounds,  and  these  engines 
have  been  driven  continuously  from  shore  to 
shore  across  the  ocean  at  an  average  of  over 
86  revolutions  per  minute,  or  at  a  piston 
speed  of  860  feet  per  minute,  developing  col 
lectively  an  average  of  nearly  19,000  horse 
power.  The  writer  had  the  pleasure  of  being 
on  the  fastest  ocean  trip  ever  made,  viz., 
that  of  the '  City  of  Paris,'  completed  August 
29,  1889,  in  which  the  time  between  Queens- 
town  entrance  and  Sandy  Hook  lightship 
was  five  days  nineteen  hours  and  eighteen 
minutes.  The  engines  were  not  stopped 
throughout  the  entire  voyage,  except  to 
take  on  board  the  pilot,  which  occasioned  a 
loss  of  15  minutes,  included  in  the  total  time. 
The  speed  occasionally  fell  to  83  revolutions 
per  minute  when  cleaning  fires,  but  soon 
afterward  ran  up  to  88  and  90  revolutions, 
thus  making  the  average  as  high  as  that 
previously  stated.  There  is  nothing  so 
so  much  impresses  a  steam  engineer  as  to 
see  engines  of  this  size  running  at  the  speed 
referred  to.  The  weight  of  the  cranks  and 
connections  amount  to  tons  instead  of 
pounds,  and  the  distances  moved  through 
in  changing  the  masses  from  one  poi-tion  of 
the  stroke  and  revolution  to  another  are  ab- 
solutely startling  to  those  who  think  that 
number  of  revolutions  fast  even  with  en 
gines  of  a  few  hundi^ed  horse-power.  The 
successful  operation  of  engines  of  this  size  at 
such  a  speed  and  at  such  a  steam  pressure  is 
the  most  marked  development  of  the  pro- 
gress in  the  construction  of  steam  machinery, 
and  i-eflects  great  credit  upon  the  builders 
and  the  engineers  in  charge.  At  such  steam 
pressures  all  joints  must  be  absolutely  per 
feet,  by  no  means  a  simple  matter  in  castings 
of  such  great  size;  the  material  must  be  the 
best  that  can  be  fabricated,  and  fully  equal 


in  unit  str'ength  to  that  of  smaller  pieces,  a 
result  not  heretofore  accomplished  to  any 
great  extent  except  in  the  manufacture  of 
heavy  ordnance ;  and  the  tendency  to  heat 
and  unduly  wear  the  bearing  has  only  been 
prevented   by  the  employment  of  special 
compositions  containing  some  of  the  new 
metals  recently  added  to  those  available  for 
the  use  of  the  mechanic,  which  compositions 
have  been  found  by  trial  to  run  cool  with 
heavier  pressures  and  at  higher  velocities  of 
the  moving  surfaces  than  other  s  heretofor'e 
available.     The  difficulties  attending  the 
problem  are  emphasized  by  the  fact  that  the 
'  City  of  Netv  York,'  which  is  the  duplicate 
of  the  '  City  of  Paris '  in  every  particular, 
has  not  yet,  after  running  two  seasons,  been 
bi'ought  up  to  the  speed  of  the  '  City  of  Paris. ' 
It  is  claimed  that  there  are  no  radical  de- 
fects, but  that  the  little  difficulties  which 
are  continually  happening  with  steam  ma- 
chinery have  occurred  and  recurred  at  such 
intervals  that  the  average  speed  is  far  be- 
hind, and  the  best  trip  made  is  only  about 
the  same  as  the  best  ones  of  the  Cunard 
steamers,  constructed   several  years  ago, 
although  Mr.  E.  J.  Gearing,  the  former  out- 
side superintendent  of  the  builders  who  fitted 
out  the  '  City  of  Paris,'  and  remained  with 
her  until  she  had  beaten  the  record,  was 
early    this    season    transferred    to  the 
'  City  of  New    York.'     We  have  just 
learned  that  this  vessel  on  her  last  trip, 
from  New  York,  broke  the  crank  pin  of  one 
of  her  engines  the  third  day  out,  but  kept 
on  with  the  other.    She  made  433  and  434 
miles  per  day  the  two  full  days  before  the 
accident,  and  made  with  one  engine  375,  382, 
352  and  316  miles  during  the  four  full  days 
afterward.    The  round  trip  under  these  cir- 
cumstances was  made  in  7  daj's  and  56  min- 
utes.   The  results  show  the  great  advantage 
of  having  duplicate  machinery-  throughout, 
as,  notwithstanding  the  accident,  the  vessel 
was  not  onl}'  entirely  safe,  but  lost  less  than 
a  day's  time. 

The  uncertainty  involved  in  attempting 
these  high  speeds  is  shown  by  the  fact  that 
the  'Teutonic,'  which  it  was  expected  would 
greatly  outstrip  all  rivals,  has  not  yet  proved 
superior  in  speed  to  the  'Etruria'  and  '  Uni- 
bria'  of  the  Cunar-d  line,  and  although  she 
has  occasionally  done  better  than  the  '  City 
of  New  York,'  she  is  still  far  behind  the 
'  City  of  Paris.'  The  machinery  of  the 
'Teutonic'  develops  less  power  than  that  of 
the  '  City  of  New  York '  or  the  '  City  of 
Paris,'  the  bufiders  evidently  depending 
somewhat  upon  the  shape  of  the  hull,  which 
is  longer  and  narrower  than  those  of  the  new 
Inman  steamers.  The  speaker  believes  that 
the  chief  difficulty  is  with  the  amount  of 
power  applied,  and  that  the  slight  differ-- 
ences  which  can  be  obtained  by  changes  in 
models,  already  good,  can  have  no  appr-e- 
ciable  effect  on  the  i-esult. 

(Concluded.) 


WHAT  DOES  A  STEAM  HORSE-POWER 
COST?    No.  5. 

There  can  be  no  better  example  of  Carnot's 
law  of  efficiency  than  in  these  two  engines, 
and  if  the  Coriiss  engine  had  coal  at  $2.25, 
its  hoi'se-power  would  be  diminished  inside 
of  $6  for  3,080  hours,  or  one-fourth  the  other 
pumping  machine;  and  if  we  consider  the 
ratio  of  wor-k  done  by  100  pounds  of  coal  in 
proportion,  the  r-aiio  of  actual  cost  between 
the  two  engines  becomes  an  enormous  one. 

WHAT  DOES  A  STEAM  HORSE-POWER  COST?— 
NO.  7. 

Using  Back  Pressure  for  Heaiivg. 

Cost  of  coal  per  ton  $4.60  $2.30 

Coal  per  i.h.p.  per  hour,  pounds. .    2.54  9.65-1- 

Pounds  of  water  per  i.h.p.,  actual.  26.28  72. 
Evaporation  of  water  i)er  pound  of 

coal                                            10.84  7.46 

Initial  steam  pressure  104.6  94.6 

Terminal  pressure                          24.6  57.6 

Total  i.h.p  .--..542.  346. 

Cost  of  one  i.h.p.  one  hour  for  coal, 

mills                                            5.2161  9..5638 

Cost  of  one  i.h.p.  24  hours  for  coal, 

cents                                            12.518  22.95 

Cost  of  coal  for  the  whole  load  of 

engine  one  hour,  cents  283.71  330.91 
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Pounds  of  coal  per  i.h.p.  for  24 

hours   ()0.9G  2:il.6 

Pounds  of  water  per  i.h.p.  for  34 

hours  630.72  1728. 

Water  in  steam  by  calorimeter  at 

holler,  per  cent   2.36  1.94 

Water  in  steam  by  calorimeter  at 

engine,  i)er  cent   4.16  14.27 

Water  in  back  pressure  steam  by 

calorimeter,  per  cent   16.4  36.38 

Percentage  of  total  power  in  back 

pressure   20.  40. 

Cost  of  1  horse-power  308  days  of 

24  hours  each  $38.55  170.69 

Cost  of  1  horse-power  308  days  of 

10  hours  each   16.48  29.4.') 

The  use  of  back  pressures  foi'  heating*  is 
various  as  to  appliances  and  pnr[)oses  — an 
instance  is  siiown  between  a  Pennsylvania 
concern,  with  coal  at  $3.20  per  ton,  and  a 
New  England  (mixed  power)  cotton  mill  us- 
ing- coal  at  $-l.()0  per  ton,  and  nearly  100 
miles  I'ailroad  haul  from  water;  the  coal  in 
left  column  costs  over  double  that  in  the 
r-ig'ht  hand  one;  both  engines  use  back  press- 
ure, one  to  a  reasonable,  the  other  to  an 
unreasonable, extent;  the  one  has  Just  double 
the  percentage  of  back  pressure  in  power  to 
total  load  of  the  other  engine.  Both  engines 
are  nearly  the  same  i.h.p.  if  back  pressure 
was  reduced,  boiler  evaporation  quite  in 
favor  of  the  large  engine,  calorimetric  con- 
ditions at  boiler  not  in  its  favor,  but  at  the 
engine  twenty  per  cent,  to  its  advantag-e. 

There  are  many  points  of  interest  in  this 
table  over  which  steam  users  can  pondei". 
One  of  them  is  that  the  value  of  the  steam, 
as  a  means  of  doing-  its  work  ag-ain  in  boil 
ing-,  etc.,  is  not  represented  by  the  amount 
of  water  per  calorimeter,  but  that  that  per- 
centage is  a  reduction  of  "  heat  of  vaporiza- 
tion;" or,  to  use  Zeuner's  formula,  if  we 
have  steam  at  eig-hty  two  pounds  and  1.8  per 
cent,  of  water,  we  lose  95  heat  units  from 
each  pound  of  steam,  and  8  per  cent,  of 
water  148  heat  units,  and  12.6  per  cent,  of 
water  in  steam  of  80  pounds  =  183  heat  units 
loss.  So  in  back  pressure  of  ten  and  one- 
half  pounds  gaug-e  pressure,  we  lose  with  5 
percent,  of  water  110  heat  units,  and  at  40 
per  cent,  of  water  431  heat  units  lost  out  of 
1,141.  The  users  of  this  "  system  "  advo- 
cate latent  heat  in  its  entirety,  forg-etting- 
that  water  present  absorbs  latent  heat  very 
rapidly.  The  calorimetric  conditions  be- 
tween the  two  engines  are  very  different  in 
the  three  amounts  cited,  while  the  conclu- 
sion shows  that  the  New  Hampshire  man 
pa^'S  over  double  for  liis  coal,  yet  makes  his 
i.h.p.  at  $16.48,  while  the  Penns^'lvania 
man's  horse-power  costs  $29.45,  with  coal  at 
half  the  money  or,  to  put  in  another  form, 
give  New  Hampshire  his  coal  at  $2.20  and 
he  will  make  his  i.h.p.  for  $8  against  Penn- 
sylvania's $29.45  or  nearly,  or  in  compar- 
ison, if  both  men  used  1,000  h.p.  under  pres- 
ent conditions,  New  Hampshire  would  save 
a  clear  profit  of  $12,970  per  year,  or  if  Penn- 
sylvania used  2,000  h.p.  only,  his  coal  alone 
would  cost  $25,940  more  than  the  New 
Hampshire  man's,  and  if  the  New  Hamp- 
shire man  had  coal  at  $2.30,  he  would  make 
his  horse-power  for  $8.24  nearly,  and  save 
$21,210  on  1,000  horse-power  over  the  Penn- 
sylvania man  each  year. 

WHAT  DOES  A  STEAM  HORSE-POWER  COST? — 
NO.  8. 

An  Instance  of  Purnjmig  Machinery. 

Cost  of  coal,  per  ton   $3  40 

Pounds  of  water  per  i.h.p.  of  work  per  hour.  .815.83 

Boiler  pressure  80  lbs.  steam  gauge 

Initial  pressure  36  lbs.,  absolute 

Back  pressure  31  lbs.,  absolute 

Ratio  of  back  pressure  to  whole  load.  ...78  per  cent. 

Steam  engine  required  4.7955  times  the  work 

Work  actually  done  6.5338  h.p.  of  steam 

To  do  1.36045  h.p.  of  work 

Actual  amount  of  water  per  i.h.p.  steam,  170.53  lbs. 
per  hour. 

Water  in  back  pressure  varied  from  21  to  40  per  cent. 
Cost  of  one  i.h.p.  one  hour  of  work,  ceiUs.  .  .  .87.438 
Cost  of  one  i.h.p.  308  days  of  10  hours  each 

as  one  year. ...   —  $2,693. 78 

Cost  of  one  i.h.p.  one  hour  of  steam, cents. . .  .18.333 
Cost  of  one  i.h.p.  308  days  of  10  hours  each 

as  o  ne  year  =    $564. 32 

One  horse-power  costs  more  than  75  h.p. 

Corliss  engine,  in  ordiuar3-  circumstances, 

at  iY(n,  cents  an  liour. 

So  far  nothing  has  been  shown,  but  what 
a  side-by-side  comparison  was  made.  In  the 


data  now  on  the  screen  (No.  8),  an  instance 
of  how  far  men  can  and  do  go  in  machinery 
for  using-  steam  needs  no  comparison. 
With  coal  at  $2.40  per  ton,  and  815.82  lbs. 
of  water  per  hour  for  one  single  i.h.p.  of 
steam.  This  is  not  by  any  means  the  wor  st 
case  that  could  be  shown,  and  the  figures 
will  bear  thoug-iitful  contemplation.  The 
range  of  cost  for  an  i.h.p.  shown  runs  from 
$7.98  per  year  of  3,080  hours  to  $564.32, 
leaving-  out  the  one  item  of  $2,692.78  for  one 
i.h.p.  of  work  for  .same  time.  The  conditions 
in  each  case  will  account  foi-  all  the  differ- 
ence. If  time  permitted,  I  could  exhibit  to 
you  cases  of  locomotives  blowing  tlirough 
steam  two  and  one-half  to  four  times  what 
was  necessary  ;  electric  light  and  railway 
enterprises,  with  results  that  would  make 
any  man  tur-n  pale  if  his  pocketbook  was  in- 
volved; steamships  that  are  outlets  for  coal 
mines  only,  and  other  and  curious  facts. 
Steam  will  not  be  displaced  under  a  few- 
years.  Compound  engines  using  sixty  to 
eighty  pounds  of  water  per  horse-power, 
non-condensing-,  and  twenty  to  thirt\'  on 
ships,  will  not  immediately  drive  out  better 
work.  The  horse-power  can  be  made  by  an 
admixture  of  brains  in  the  coal  for  $8  for 
3,080  hours,  with  Corliss  200  h.p.  engine  and 
a  fair  boiler,  coal  at  $3  for  2,200  lbs.,  for 
twenty-four  hours  a  day,  $7.50;  and  in  1,000 
to  3,000  h.p.,  coal  at  $2.20,  and  not  over  12 
per  cent,  refuse,  $5.6  Oto  $6.20  a  horse-power, 
if  144  hours  a  week,  or  $7  for  12  hours  a  day. 
— Thomas  Fray. 

 c^*-  •  

NOTES  ON  THE  USE    OF  HYDRAULIC 
CEMENTS. 

By  a.  Noble. 
Although  hydraulic  cement  enters  into  all 
important  modern  masonry  structures,  yet 
its  qualities,  its  merits  and  defects  are  not 
alwaj's  well  understood  even  by  those  who 
have  had  considerable  experience  in  its  use. 
The  engineer  is  often  disappointed  by  an  un- 
expected failure,  and,  it  may  be  added,  is 
sometimes  surprised  by  the  excellence  of 
work  done  under  conditions  thought  unfav- 
orable. 

In  technical  journals,  transactions  of  so- 
cieties of  engineers,  and  elsewhei'e,  the  sub 
ject  has  been  treated  in  various  aspects,  but 
the  collection  and  weighing  of  information 
from  these  sources  is  difficult  for  the  young 
engineer,  and  it  is  hoped  that  a  few  useful 
suggestions  may  be  made  within  the  limits 
of  a  short  article. 

Hj'draulic  cements  in  common  use  in  the 
United  States  belong  to  one  of  two  classes: 

1.  Natural  cements — made  from  certain 
rocks  by  burning  and  grinding. 

2.  Portland  cements — made  by  mixing 
clay  and  carbonate  of  lime  in  proportions 
found  by  experiment  to  be  most  suitable, 
and  burning  and  grinding  the  mixture. 

The  ingredients  of  Portland  cement  are 
practically  those  which  give  natural  cements 
the  hydraulic  propert3' — the  property  which 
causes  mortars  containing  them  to  hai-den 
or  set  under  water.  Poi'tland  cement  of 
good  quality  contains  a  very  small  propor- 
tion of  other  ingredients.  Its  manufacture 
is  constantly  checked  b3'  tests  of  sti'ength 
and  chemical  analysis,  and  ma}'  be  called, 
fair-ly,  a  scientific  operation.  The  r'ock  from 
which  natural  cement  is  made  may  vai'v 
gr-eatly  in  chemical  composition  and  still 
fur-nish  a  hydraulic  cement;  mingled  or  unit- 
ed with  the  useful  ingredients  are  others 
which  are  inert,  and  still  others  which  ar-e 
injui-ious,  but  which  in  the  aggregate  do  not 
totally  prevent  the  setting  of  the  mor-tar; 
practically  these  elements  cannot  be  elimi- 
nated, and  it  is  easily  seen  that  the  product 
obtained  fi'om  these  defective  mater-ials  must 
be  inferior  to  Portland  cement.  Its  manu- 
facture cannot  be  checked  r-eadily  by  chem- 
ical anah  sis,  for  while  it  is  easy  to  detei-- 
mine  what  proportions  of  a  few  useful  ingr-e- 
dients  will  give  the  best  cement.it  would  be  a 
much  more  diflicult  problem  to  determine 
what  proportions  of  other  ingredieirts  could 
be  added  without  ruining-  it;  the  practical 
difficulty  of  applying  chemical  analysis  use- 


fully is  increased  by  the  fact  that  a  layer  of 
r-ock  which  at  one  poirrt  is  useful  may  change 
its  char  acter  withirr  a  few  hundred  feet  and 
be  inadmissible. 

Portland  cement  being  the  superior  in 
str  ength  and  uniformity'  would  be  used  to 
the  exclusion  of  natur  al  cemerrt  wer-e  it  not 
for  its  gr-eater  cost;  the  ratio  of  cost  per  bbl. 
var  ies  fr-om  2^  to  1  on  the  .seaboar^d  to  3  to  I 
at  inland  points  in  the  United  States,  It  is 
obviously  unwi.se  to  use  the  more  exf>ensive 
ar-ticle  wher-e  the  cheaper  one  is  good  enough, 
and  the  engineer-  mirst  flecide  which  it  is 
most  judicious  to  adopt.  A  few  cases  rn 
which  I^jr  tland  cenrent  should  be  used  may 
be  merrtioned:  1st,  when  a  high  degr  ee  or 
early  development  of  the  strength  of  the 
mortar  is  retiuired;  2d,  wher-e  unifor  rrrity  is 
essential,  that  is,  whei-e  an  occasional  batch 
of  poor-  mor-tar  would  be  par-ticularly  injur- 
ious, as,  for  instance,  in  a  thin  wall  or  a  pier 
carrying  a  heavy  load;  3d,  to  resist  a  head 
of  water;  4th,  in  freezing  weather. 

Different  cements  vary  greatly  in  regard 
to  time  required  to  take  initial  set;  a  very 
quick  setting  cement  is  .sometimes  es.sential 
in  order  that  the  mortar  may  resist  withirr  a 
few  hours  the  action  of  the  sea  or  of  a 
current,  pr-essure  of  water-,  or  a  heavy  load. 
Unless  the  property  of  setting  quickly  is  in- 
dispensable a  cement  setting  slowly  is  to  be 
pr^eferred,  because  moi-e  time  is  giverr  to  mix 
and  put  in  place  in  the  structure  before  ini- 
tial set  occurs,  and,  becau.se  as  a  general 
rule,  slow  .setting  cements  finally  attain  a 
higher  degr-ee  of  strength. 

All  Portland  cements  are  expected  to  be 
hydraulic  in  a  high  degree.  When  flr-st 
made  Portland  cement  may  contain  particles 
of  unslaked  lime,  and  if  used  at  once  tliese 
particles  will  slake  after  a  time,  and,  expand- 
ing, cause  cracks  in  the  mor-tar.  Por-tland 
cement  should  therefore  be  expo.sed  to  the  air 
for  a  few  days  after  grinding  so  that  the  par- 
ticles of  lime  may  become  slaked.  This  re- 
(juirement  is  generally  made  in  specifications 
for  cement  to  be  used  near  the  factory,  but  is 
of  less  importance  here  because  of  the  time  re- 
quired in  tr-ansit  acro.ss  the  Atlantic.  Many 
natui'al  cements  are  only  moderately  hy- 
draulic, serving  excellently  where  the  struc- 
ture is  not  to  be  put  under  water  quickly. 

The  principal  object  of  mixing  sand  with 
cement  is  to  cheapen  the  mortar-;  at  the  same 
time  it  weakens  the  mor-tar,  so  that  in  de- 
termining proportions  of  sand  and  cement 
the  engineer  must  keep  in  mind  the  lequire- 
ments  of  the  work.  If  mortar  containing 
little  or  no  sand  be  exposed  to  the  sun  for  a 
few  months  it  may  disintegrate  by  the  forma- 
tion of  small,  fine  cracks,  dividing  it  into 
small  pieces.  Mortar  for-  ordinai-y  uses 
should  therefore  contain  at  least  one  part  of 
sand  to  one  part  of  cement. 

When  the  proportion  of  sand  to  cement 
exceeds  2^  to  1  the  mortar  will  be  appi-e- 
ciabl}'  por-ous,  because  the  cement  will  not 
furnish  enough  cement  paste  to  fill  the  voids 
in  the  sand. 

In  preparing  mor-tar  the  sand  and  cement 
should  be  mixed  thoroughly  and  uniformly' 
when  dr-y;  after  adding  the  water  the  mor- 
tar should  be  made  (juickly,  vigor'ously  and 
thoi-oughly,  and  put  in  the  v.-ork  befor-e  set- 
ling  begins.  Mortar  sets  less  quickly  as  the 
pi'oportion  of  sand  is  increased. 

For  important  work  only  high  grade  ce- 
ments of  either  class  should  be  used.  The 
lower  gr-ades  of  Portland  cement  may  give 
mortai-s  stronger  than  those  made  with 
natural  cement  for  a  short  per  iod,  but  are 
liable  to  deterior-ate  with  age  and  to  injure 
or  destroy  the  work.  For-  such  work  ce- 
ment should  be  tested,  and  the  cost  of  the 
necessar-y  outfit  is  quickly  i-epaid. 

Finely  gr  ound  Portland  cement  will  make 
sti'onger  mor  tar  when  mixed  with  sand  than 
the  same  cement  if  coar-se.  The  dilfer  ence  is 
great  enough  to  be  of  much  practical  import- 
ance, and  tine  grinding  should  be  required  in 
all  specilications  for  this  class  of  cements. 
With  natui-al  cements  the  evidence  in  i-egai'd 
to  the  impor  tance  of  fine  grinding  is  less  con- 
clusive, and  it  may  be  doubted  whether  very 
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line  grinding  is  desirable,  unless  the  ratio  of 
sand  to  cement  exceeds  2:1. 

Mortars  of  most  natural  cements  are  in- 
jured if  frozen  before  having  set— particu- 
lai'ly  if  this  is  followed  by  repeated  freezing 
and  thawing.  Portland  cement  mortar  is 
injured  only  slightly,  if  at  all.  Freezing  is 
r  etarded  or  prevented  in  various  ways:  the 
stone,  sand  and  water  are  sometimes  heated, 
but  this  must  be  done  with  great  caution, for 
the  mortar  will  be  ruined  if  overheated.  Salt 
IS  sometimes  added  to  the  water  used  in  mix- 
ing, lowering  the  freezing  point  of  the  mor- 
tar, and  without  injuring  its  strength.  Tlie 
resulting  efflorescence  on  the  face  of  the  wall 
may  be  objectionable  in  appearance  on  archi- 
tectural work. — The  Technic. 


MAKING  ICE  AND  REFRIGERATING  BY 
MACHINERY. 

The  short  crop  of  ice,  owing  to  the  phe- 
nomenally mild  winter,  has  given  quite  an 
impetus  to  the  manufacture  of  ice-making 
machines  and  mechanical  refrigerators. 
These  machines  have  attained  great  perfec- 
tion within  the  last  ten  years,  and  are  ex- 
tensively used  by  hotels,  breweries,  abat- 
toirs, packing  houses  and  steamers,  and,  in 
fact,  wherever  the  purchase  of  natural  ice 
has  become  a  prime  necessity  of  economy. 
This  season  has  more  than  doubled  the  de- 
mand for  these  machines.  It  takes  about 
four  months  to  turn  out  the  larger  ones, 
such  as  are  used  in  breweries  or  large  hotels. 

In  New  York  theie  is  only  one  ice-making 
machine,  and  that  is  at  Murray  Hill  Hotel. 
Another  has  been  placed  in  the  new  Plaza  Ho- 
tel. The  former  is  a  nine  ton  machine,  with  a 
capacity  for  making  five  tons  of  ice  and  thir- 
teen tons  of  refrigeration  in  twenty-four 
hours.  The  new  Plaza  Hotel  has  a  fifty-ton 
machine.  The  Murray  Hill  apparatus  has 
connections  with  forty-four  refrigerators  cov- 
ering a  space  of  13,000  cubic  feet.  To  do  this 
work  costs  on  an  average  $8.10  per  day,  which 
includes  everything  pertaining  to  the  ma- 
chine, and  this  sum  is  equivalent  to  five  tons 
of  ice,  while  twenty-five  tons  would  not  per- 
form the  same  amount  of  work.  This  ma- 
chine cost  $13,000. 

Experiments  in  the  refrigerating  and  ice- 
making  line  were  made  as  far  back  as  1824 
by  John  Vallance,  and  in  1834  by  Jacob 
Perkins,  but  it  was  not  until  1855  that  re- 
sults were  produced  which  could  be  called 
practical.  Professor  Twining,  of  New 
Haven,  had  been  experimenting  with  sul- 
phuric ether  between  1848  and  1850,  and  in 
the  latter  year  obtained  his  first  i^atent  in 
England.  Three  years  later  he  obtained  the 
American  patent,  and  in  1855  he  operated  a 
machine  in  Cleveland,  Ohio,  which  was  in- 
tended to  produce  2,000  pounds  of  ice  in 
twenty-four  hours.  The  actual  amount  of 
ice  it  produced  was  1,600  pounds.  In  this  ma- 
chine, which  was  only  operated  for  two  years, 
the  "compression  "  system  in  use  to-day  is 
completely  represented,  and  on  this  account 
Twining  deserves  the  credit  of  not  only  be- 
ing the  inventor,  but  also  of  having  carried 
it  out  in  practice. 

On  account,  however,  of  the  infiamma- 
bilit^'  of  ether  and  other  obstacles  that  this 
pioneer  machine  presented,  inventors  turned 
their  attention  to  other  substances  better 
adapted  to  the  purpose,  among  which  were 
ammonia,  sulphurous  oxide,  carbonic  oxide, 
methylic  ether,  hitrous  oxide,  methalamine, 
and  chymogene.  Anhydrous  ammonia,  or 
ammoniacal  gas,  when  entirely  deprived  of 
moisture,  was  found  of  all  others  to  answer 
the  purposes  of  artificial  refrigeration.  Its 
boiling  point  is  27  degrees  Fahrenheit  below 
zero  at  the  pressure  of  the  atmosphere,  the 
gas  producing  sufficiently  low  temperature 
at  a  boiling  pressure  of  15  to  25  pounds  per 
square  inch. 

In  1850,  Dr.  John  Gorrie,  of  New  Orleans, 
at  the  instance  of  some  capitalists,  conducted 
a  series  of  experiments,  the  object  of  which 
was  the  generation  of  cold  by  the  expansion 
of  atmospheric  air.  At  the  time,  however, 
the  laws  of  thermo  dynamics  were  not  thor- 
oughly understood.   But  it  was  proved  by 


the  mechanical  theory  of  heat  that  undei'  the 
most  favorable  assumptions  the  power  nec- 
essary for  the  compression  of  a  certain 
quantity  of  air  in  order  to  produce  a  ceilain 
amount  of  cold  was  far  in  excess  of  that 
which  was  needed  if  a  liquefied  gas  or  vola- 
tile liquid  was  u.sed  for  the  same  purpose. 

Not  till  185S  was  any  progress  made  in  the 
art  of  refrigeration.  In  that  year,  Ferdi- 
nand Carre,  a  Frenchman,  proposed  an  en- 
tirely new  plan  of  liquefymg  ammonia  by 
using  therefor  the  aqueous  solution  of  this 
gas,  25  parts  of  ammonia  in  75  parts  of 
water.  This  is  called  the  "absoi'ption  sys- 
tem." Carre's  machine  had  its  defects 
also,  and  inventors  turned  their  attention 
again  to  the  mechanical  compression  of 
anh^'drous  gas,  which  is  accomplished  by 
means  of  powerful  vacuum  and  compression 
pumps,  but  the  mechanical  difficulties  here 
presented  are  of  such  a  serious  nature  that 
the  absorption  system  still  remains  in  use  to 
a  very  large  extent. 

Ammonia  gas  is  made  from  the  refuse  of 
illuminating  gas  water.  The  illuminating 
gas  undergoes  a  process  of  washing  bclore 
it  will  burn  clearly,  and  the  water  through 
which  this  gas  has  been  passed  in  order  to 
be  cleaned  of  impurities  is  aqua  ammonia. 
This  is  distilled,  the  water  taken  out,  and 
pure,  dr3'  ammonia  gas  remains.  This  gas 
is  called  hydrous  ammonia.  In  this  state  it 
is  used  for  freezing  purposes.  Because  of  its 
great  evaporating  capacity  it  is  considered 
to  be  the  most  efficient  agent  for  manufac- 
turing ice.  One  cubic  inch  of  ammonia  gas 
in  its  liquid  state  is  capable  of  expansion  to 
eleven  hundred  times  its  original  volume. 
One  of  the  most  effective  methods  is  as  fol- 
lows: 

The  exhaust  steam,  after  it  has  done  the 
compressing  of  the  ammonia  gas,  is  utilized. 
This  steam  is  passed  through  water  to  wash 
it,  in  order  to  take  out  traces  of  oil.  The 
steam  is  then  filtered  and  condensed  into 
water  again.  The  same  water  is  used  for 
cooling  the  compressed  ammonia  gas  before 
the  liquefaction  of  said  gas  takes  place. 
After  the  water  has  been  condensed  it  is 
never  exposed  to  the  atmosphere,  but  is  kept 
in  a  system  of  pipes  up  to  the  time  that  it  is 
filled  into  the  moulds  in  w^hich  the  ice  is 
made.  The  water  passes  through  the  filter 
and  condenser  into  a  water  regulator,  and 
thence  is  taken  into  a  deodorizer  for  the  pur- 
pose of  doing  away  with  the  unpleasant  taste 
and  smell  of  condensed  water.  This  de- 
odorizer is  chiefiy  animal  charcoal.  From 
the  deodorizer  the  water  circulates  through 
a  system  of  pipes,  and  is  cooled  by  the  ma- 
chine again  to  a  temperature  of  from  32  to 
35  degrees.  Thence  it  enters  the  moulds. 
To  freeze  a  block  of  ice,  say  of  300  pounds 
(11x22x24  inches  in  size),  requires  GO  hours 
of  constant  work  under  a  temperature  of 
about  18  to  20  degrees  Fahr.  It  is  necessary 
to  freeze  slowly  in  order  to  get  absolute 
crystal  clear  ice.  After  being  thawed  out  of 
the  cans,  the  blocks,  by  means  of  a  slide,  are 
run  into  the  storage  house,  where  they  are 
kept  until  put  on  wagons  for  delivery.  The 
brine  tank  is  made  of  iron  or  steel,  and  its 
size  depends  upon  the  capacity  of  the  plant 
in  which  the  cooling  coils  are  kept.  Those 
coils  are  connected  with  the  machine  proper 
in  such  a  waj^  that  the  ammonia  gas,  after 
having  taken  up  the  heat  of  the  water  con- 
tained in  the  cans,  is  brought  into  the  com- 
pressor of  the  machine,  and  is  then  re-com- 
pressed into  a  liquid.  Ammonia  gas  in  a 
compressed  state  only  liquefies  under  a  cer- 
tain temperature,  and  therefore  the  com- 
pressed gas  when  it  leaves  the  machine  is 
circulated  through  a  system  of  pipes  called 
condensers,  over  which  a  continuous  stream 
of  water  is  run  for  the  purpose  of  cooling 
them.  The  cost  of  the  product  depends  en- 
tirely on  the  economical  working  of  the  ma- 
chine and  the  proper  application  of  its  capac- 
ity.— Progressive  Age. 

The  average  typewriter  operator  sets 
copy  veiy  much  more  correctly  than  the 
average  compositor. 


MACHINE  DESIGN  FOR  STEEL  WORKS. 

One  thing  which  caught  in.v  attention 
when  I  first  began  on  machinery  for  steel 
woi-ks'  use  was  the  tremendous  factors  of 
safety  and  the  enormous  quantities  of  iron 
that  wei-e  put  into  all  the  castings.  It 
seemed  to  me  that  the  country'  would  be 
ruined  if  tilings  went  on  that  way  long.  But 
on  going  out  into  the  works  and  seeing  the 
machinery  handled,  especially  the  cranes,  I 
wondered  that  ii-on  could  be  cast  thick 
enough  to  stand  the  pressure.  The  need  of 
mucli  common  labor  is  an  evil  which  a  few 
of  the  best  companies  only  are  taking  any 
extensive  steps  to  root  out.  But  in  those 
companies  labor-saving  machinery  is  being 
devised  for  every  purpose  to  head  oil  the 
ravages  of  the  "  Polock"  and  Bohemian. 
But  Rome  was  not  buQt  in  a  daj',  and  at 
present  we  must  raise  our  factor  of  .safety 
high  enough  to  withstand  said  i-avages. 

In  roof  and  britlge  work  a  factor  of  foui-  or 
five  is  considered  quite  suflicient  for  any  con- 
tingency that  may  arise.  The  chances  of 
cases  in  which  dangerous  strains  are  set  up 
in  these  str-uctures  are  pretty  well  known, 
and  to  cheapen  them  some  risk  is  taken — 
sometimes  too  much. 

There  is  a  Scylla  and  a  Chary bd is  in  the 
designing  of  every  machine  or  structure. 
One  of  these  is  excessive  cost,  and  the  other 
excessive  risk  of  breaking  down.  For  difi'er- 
ent  purposes  these  evils  change  their  mag- 
nitudes to  suit  circumstances.  There  is  a 
ditterent  end  to  attain  in  each  case.  A  roll- 
ing mill  and  a  bicycle  should  not  be  designed 
similarly  with  the  same  strains  per  sq.  in. 
and  the  same  care  in  finish.  It  is  very  im- 
portant that  a  mill  should  alwa^'s  be  ready 
to  run;  that  it  should  be  simple,  and  all  its 
parts  made  of  such  size  that  the  roughest 
usage  will  not  prove  injurious.  A  break 
down  on  a  plate  mill  at  a  time  when  work  is 
crowded,  and  there  are  man\'  orders  to  fill, 
means  sometimes  the  loss  of  two  or  three 
days.  The  heavy  machinery  cannot  be  han- 
dled quicklj',  even  if  spares  are  at  hand 
ready  to  be  put  in  place.  The  loss  of  the  time, 
therefore,,  is  of  much  more  consequence  than 
the  loss  of  broken  rolls  or  housings,  and  the 
reason  wiay  strains  of  only  4,000  or  5,000  lbs. 
per  sq.  in  on  wrought -iron  or  steel  in  tension 
and  800  or  1,000  IIds.  or  less  on  castings,  are 
used  in  practice,  become  evident  wiien  the  cir- 
cumstances are  considered.  It  is  much 
cheaper,  in  other  words,  to  put  in  the  extra 
iron — costing  but  a  few  cents  a  lb.  at  most — 
than  to  save  it  scrupulously  and  lose  thous- 
ands of  dollars  lying  idle  repairing  machin- 
ery. As  one  of  the  great  steel  men  in  the 
country  has  said  :  "  If  3'ou  put  in  a  few 
pounds  too  much  metal  3-0 u  never"  know  it, 
but  if  you  don't  get  in  enough  ^-ou  had 
better  throw  the  whole  thing  awaj-  to  begin 
with." 

There  is  no  way  of  calculating  sizes  in 
many  places,  and,  for  that  matter,  no  neces- 
sity where  expei'ience  has  shown  proper  pi'o- 
portions.  How  can  the  str-ain  on  tlie  hous- 
ings of  a  mill  be  figured  when  a  lar-ge  slab 
gets  stuck  half  way  through  the  i-olls  and 
stalls  engine  and  flywheel  in  one  revolution  ? 
It  is  hundreds  of  tons  probably,  but  we  can 
onl3'  roughly  approximate  it.  So  too  wheir 
one  of  the  "pit  gang"  strips  a  hot  ingot, 
and  lifts  it  out  to  the  surface,  and  then  tips 
it  over  with  the  tongs  still  attached  and  lets 
it  come  down  full  force  on  the  end  of  the  jib 
of  the  cr'aue,  which  is  made  so  as  not  to  no- 
tice that  an.>'thing  has  struck  it. 

Cranes  must  be  made  so  as  to  allow  all 
sorts  of  accidents  and  carelessness.  They 
must  not  be  injured;  for  instance,  if  some 
sleepy  Italian  lowers  the  jib  down  into  a  pile 
of  ingots.  You  can't  make  him  be  careful, 
so  3  0U  must  do  the  other  thing — make  tire 
cr  ane  as  accommodating  as  possible. — The 
Technic. 


According  to  naturalists,  hb  animal  is  so 
stupid  as  the  camel;  he  eats  anything  green, 
and  when  grazing,  has  to  be  accompanied  by 
watcher's  to  see  that  be  does  not  eat  poison- 
ous shrubs. 
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GROWTH  OF  TRADES  UNIONS  IN  ENG- 
LAND. 

A  COKKESPONUKNT  of  llie  JjOlldoil  Eu- 
gineer  Hnyn:  "In  cotinectioii  with  ilie  var- 
ious Trades  Unions'  Or-'^'anizations,  th(! 
enormous  ^^rowLli  of  iiKiinbcrship  wliich  has 
been  A;oin^^'  on  during-  tiie  past  year  is  a  mat- 
ter which  deserves  ser-ious  consideration,  as 
althou'i;'!!  the  societies  naturally  con^^-ratu- 
late  tiieinselves  upon  this  apparent  addition 
of  str(Uif;th  to  their  ranks,  it  is  not iinpr-oba- 
bh;  tiiat  in  tlu;  (!vent  of  any  serious  slacking- 
olf  ill  trade  this  lar^^ely  increased  meinbei'- 
siiip  may  b(!Come  a  source  of  weakness. 
With  the  object  of  swellin^^-  their  number-s, 
soine  of  tlie  societies  have  not  been  ver^' 
particular  as  to  the  class  of  men  they  have 
admitted,  and  the  result  may  bo,  that  directly 
there  is  a  (lecr'ea,siii^^-  activity  in  the  work- 
shops, large  numbers  of  these  men  may  be 
thrown  upon  the  books  of  the  societies  for 
out-of-work  support.  The  Amalgamated 
Society  of  Engineers  has  been  making'  more 
progi'ess  than  any  other  society  in  increas- 
ing- its  membership,  and  during-  the  past 
month  there  has  been  a  further  addition  of 
something-  like  seven  hundi-ed  members.  The 
same  thing-  is  going-  on  in  smaller  societies, 
the  United  Machine  Workers'  Association, 
whose  annual  report  has  just  been  issued  to 
the  members,  having-  during-  the  past  couple 
of  years  more  than  doubled  the  number  of 
it  members,  and  during-  four  j'ear-s  the  so- 
ciety has  increased  from  a  membership  of 
370,  with  nine  branches,  up  to  a  membership 
of  over  2,000,  with  twenty-eight  bi-anches. 
With  reg-ard  to  the  funds  of  the  associations, 
it  may  be  interesting-  to  notice  that  the  Steam 
Eng-ine  Makers'  Society  is  now  for  the  first 
time  able  to  report  a  larg-er  accumulation  of 
funds  in  proportion  to  membership  than  the 
Amalg-amated  Society  of  Eng-ineers,  the  de- 
clared value  of  the  Steam  Eng-ine  Makers' 
Society  being-  now  £3  10s.  4^d.,  and  of  the 
Amalg-amated  Society  of  Eng-ineers  £o  9s.  Id. 
per  member.  The  Amalg-amated  Eng-ineers' 
Society  at  one  time  was  able  to  declare  a 
value  of  £6  3s.  5d.,  and  the  Steam  Eng-ine 
Makers  of  £4  Is.  4d.  per  member,  so  that 
both  the  societies  have  still  a  g-reat  deal  to 
do  in  the  accumulation  of  funds  to  place 
them  in  the  same  satisfactory  position  that 
the  organizations  occupied  only  a  few  years 
ag-o." 

HINTS  ON^CONCRETE. 

Dyckerhoff,  a  well-known  German  au- 
thority on  Portland  cements,  sa3's  in  the 
Deutsche  Banzeitung,  he  considers  that  a 
comparatively  small  proportion  of  cement 
thoroug-hly  incorporated  with  the  sand  and 
broken  stone  of  concrete  is  more  advantag-e- 
ous  than  a  larger  (quantity  less  carefullj^ 
mixed.  For  foundations  he  recommends  the 
use  of  one  part  of  cement  to  from  six  to  eight 
parts  of  sand  or-  g-ravel,  or  from  eight  to 
ten  parts  of  broken  stone.  In'  cases  where 
the  structure  is  subjected  to  heavy  shearing 
forces,  these  proportions  should  be  some- 
what reduced,  one  part  of  cement  to  from 
five  to  six  parts  of  sand  being  then  more 
suitable.  In  the  case  of  very  important 
work,  Dyckerholf  recommends  carrying  out 
experiments  to  settle  the  proper  proportion 
of  cement  to  sand,  employ  ing  in  the  experi- 
ments samples  of  the  sand  that  will  actually 
be  used  in  the  work,  as  sands  ditl'er  so  much 
in  constitution  that  often  a  comparatively 
dull  and  bad-looking  sand  will  give  better 
results  when  tested  in  this  way  than 
sand  of  better  appearance.  In  mak- 
ing the  concrete  the  cement  should 
not  be  measured,  but  w-eigbed,  as  the 
\veig-ht  contained  in  a  measure  varies  con- 
siderably. In  his  own  practice  he  uses  as  a 
unit  a  sack  of  cement,  which  is  of  invariable 
weight.  The  sand  and  cement  are  mixed 
and  turned  over  three  or  four  times  with  a 
spade  before  the  water  is  added,  after  w-hich 
it  is  again  thoroughly  worked  till  it  forms  a 
homogeneous  and  slightly  damp  mass.  The 
broken  stone,  gravel,  etc.,  which  has  been 
carefully  washed  and  is  still  damp,  is  then 
added  and  the  whole  thoroughly  reworked, 


'  so  as  to  completely  cover  each  fragment  of 
stone  with  the  cem(!nt,  a  i)oint  of  the  gr  eat- 
est importanc(!.  Wor  kmen  are  deputed  to 
pr-event  any  of  this  stone  wor-king  to  the  top 
during  the  transit  from  the  mixing  table  to 
the  site  of  the  wor  ks,  and  ecjual  car-e  is  taken 
in  de])ositiiig- it  in  the  trenches,  careful  and 
experienced  men  alone  bciing-  employed,  as 
without  this  pi-ecaution  the  success  of  the 
work  cannot  be  assured.  To  hnish  off  tlie 
work  he  makes  use  of  the  cement  nior-tai- 
consisting-  of  one  part  of  cement  to  two  and 
one-half  parts  of  sharp  saiul,  to  which  is 
added,  if  the  .sand  is  coar-se,  one  t(!iith  part 
of  fat  lime,  which  makes  tin.'  mor-tar  spi-ead 
more  easily. 

AMERICAN  LOCOMOTIVE  BOILERS. 

It  has  long  b(!en  known  in  tins  country 
that  to  get  the  full  value  out  of  coal  there 
must  be  a  br-ick  arch  in  the  (ir-e-l)ox.  In 
r-ailway  work,  as  in  other-  things,  it  is  im- 
possible to  avoid  the  inlluence  of  ruling  con- 
ditions. It  is  a  condition  that  if  a  brick 
ar-ch  is  used,  the  fire  box  must  be  of  copper-; 
because,  if  a  fair  amount  of  work  is.  to  be 
got  out  of  an  engine,  as  little  time  as  possi- 
ble should  be  spent  in  washing  out  the 
boiler.  Now,  if  the  engine  has  a  copper  flr-e- 
box,  the  boiler  may  be  blown  out  while  tire 
brick  arch  is  still  hot,  and  no  harm  will  be 
done  ;  but  if  the  fir-e-box  is  of  steel,  it  will 
certainly  be  cracked  if  the  boiler  is  emptied 
before  the  fii-e  brick  ar-ch  is  cold.  But 
American  engineers  will  not  use  copper 
boxes,  preferr-ing-  steel,  and  to  avoid  dela^' 
in  washing  out  they  give  up  the  br-ick  arch. 
We  do  not  desir-e  to  assert  that  the  pi-opor- 
tions  of  American  boilers  ar-e  bad ;  but  w-e 
do  assert  that  the  absence  of  the  brick  arch 
tends  very  powerfully  to  make  them  waste- 
ful of  fuel.  This  is  a  point  to  which  we  de- 
sire to  direct  the  special  attention  of  our 
contemporar-ies.  We  believe  that  they  will 
find,  on  mquir^y,  that  what  we  have  said  is 
substantially  accur-ate,  and  that  Amer-ican 
engineer-s  will  admit,  not  only  that  the  ab- 
sence of  the  brick  arch  leads  to  waste  of  fuel, 
but  that  they  accept  the  waste  rather  than 
submit  to  use  a  co  )per  fire-box. 

Amer-ican  engineers  use  an  enormous  ex- 
tended smoke  box  to  hold  uiiconsumed  fuel 
carried  through  the  tubes.  In  this  country 
we  need  nothing  of  the  kind,  because  of  the 
br-ick  arch.  With  boilers  of  the  pr  oportions 
used  in  England  we  have  no  doubt  that  the 
economy  secured  by  the  arch  is  much  gr-eater 
than  12  per  cent.  It  may,  per-haps,  be  said 
that,  after  all,  the  cost  of  coal  is  a  second- 
ar-y  matter;  but  even  if  we  admitted  this — 
which  we  do  not — ther-e  ar-e  many  other 
things  to  be  taken  into  consider-ation.  Let 
us,  for  example,  suppose  that  of  two  engines, 
alike  in  other  r-espects,  one  burns  33  per 
cent,  moi-e  coal  than  the  other.  Let  us  call 
the  first  A  and  the  second  B.  It  is  clear 
that  if  both  engines  exert  the  same  power-, 
the  wear  and  tear  of  the  boiler,  lire  box, 
gi^ate  bar-Sj'and  fireman,  will  be  at  least  one- 
thir-d  gr-eater  in  the  case  of  A  than  in  the 
case  of  B.  Furthermore,  let  us  assume  that 
the  boiler-s  ar-e  in  both  cases  wor-ked  up  to 
their  utmost  capacity;  then  B  will  be  able 
to  draw  a  33  per  cent,  heavier  tr-airi  than  A. 
To  get  more  work  out  of  A  a  smaller 
blast  nozzle  must  be  used  to  get  a  sharper 
draught,  and  this  means  mor-e  back  pr-ess 
ure.  It  must  never  be  forgotten  that  the 
steaming  capacity  of  a  locomotive  is  often 
as  impoi-tant  as  its  economy,  and  the  mor-e 
water  that  a  pound  of  coal  can  conver-t  into 
steam  the  greater  becomes  not  only  the 
economical,  but  the  actual  elliciency;  always 
provided,  of  coui-se,  that  economy  is  not 
secur-ed  by  making  the  dr-aught  sulfer-,  a 
condition  which,  however-,  we  need  scar-cely 
have  named,  as  the  brick  arch  does  not 
hinder  the  draught. 

As  the  matter  stands  now,  we  assert  that 
the  American  boiler  is  not,  as  a  matter  of 
fact,  as  economical  as  the  English  boiler  by 
2.3  to  30  per-  cent.,  or-  even  more.  This  fact 
is,  we  think,  not  disputed.  Secondly,  as  to 
the  reasons  why,  we  speak  with  less  cer- 


tainty, and  shall  be  glad  to  hear  what  our 
contempor  aries  liave  to  say  in  the  way  of 
explanation.  We  have  given  our-  notions 
on  the  sul)j(xt,  based  on  statements  made  by 
Ainer-icaii  engineei-s  in  American  technical 
jour  irals  and  the  "Tr-ahsactions"  of  .scientific 
.societies.  Per-haps  our  conteiii|jor-ar  ies  will 
show  tliat  the  American  locomotive  is 
better- witlioiit  a  br  ick  arch  than  with  one, 
that  it  is  l)ettor-  with  a  steel  bo.K  than  with  a 
copper-  box.  When  we  have  heard  what 
tlrey  have  to  say  on  this  point  we  can  go  on 
to  di.scuss  otiier  matter  s,  such  as  (juestioiis 
of  wor  kmanship,  the  design  of  var  ious  de- 
tails, and  so  on;  l)ut  for-  the  pr-e.seiit  we 
would  ask  our-  cont(Miiporar-ies  to  concen- 
trate their  attention  on  the  br  oad  fact  that 
the  American  boilei-  is,  from  t  he  economical 
efiiciency  point  of  view,  deploralWy  bad. — 
London  KiKjIuccr. 

I  VV^e  hardly  think  our  conlempor-ary  ha.s 
done  itself  justice.  Brick  ar-ches  ar  e  common 
enough  in  locomotives  in  this  country,  and 
r  epor  t^s  of  discussions  upon  them  occur  fi'c- 
quently  in  the  Master  Mechanics'  A.ssocia- 
tions. — Eds. J 

- — —  •  •  

For  a  new  sort  of  steam  boiler  we  hear  that 
the  chief  advantage  is  that  it  is  quite  cold 
externally.  It  actually  might  be  u.sed  in  a 
parlor  without  over-heating  the  same,  .says 
the  inventor-.  This  leads  us  to  infer  that  the 
steam  made  by  it  is  also  cold,  for-  all  the 
steam  we  are  personally  acrjuainted  with 
has  been  quite  liot,  and  impar-ted  its  heat  to 
the  vessel  containing  it.  A  cold  steam  boiler 
certainly  has  its  advantages  in  a  par  lor  to 
those  who  wish  boilers  in  such  places,  but 
we  cannot  see  its  particular  value  to  the 
trade,  unless,  if  the  condenser  gave  out,  it 
riiight  be  pr-acticable  to  use  it  for  both  .steam 
making  and  steam  corrdensing,  a  sort  of  in- 
ter-changeable quality  which  no  one  can  say 

is  wholly  useless. 



There  is  being  constr-ucted  in  this  city  a 
mar-ine  engine  in  which  but  one  eccentric  is 
used,  this  answer  ing  to  go  ahead  and  for  re- 
ver-sing.  The  valve  is  an  or-dinar-y  slide,  and 
is  given  lap  equal  to  the  por-t  opening,  the 
single  eccentric  being  set  opposite  the  crank. 
The  motion  gives  a  very  rapitl  and  full  open- 
ing, and  has  the  dwell  when  the  valve  is 
open  that  is  so  chai-acteristic  and  valuable 
a  feature  of  the  Coi-hss  valve  nrotion.  We 
hope  to  illustrate  it  shortly. — Boston  Jour- 
nal of  Commerce. 

There  are  almost  as  many  varieties  of  this 
sort  of  valve  motion  as  tliere  ar-e  patents  on 
rigs  to  do  away  with  cranks  on  steam  en- 
gines. Most  modern  mar-ine  engines  have 
but  one  eccentric. 

THEnew  method  of  manufacturing  articles 
fi-om  copper  by  electrical  depositioir  seems 
to  be  attr-acting  much  attention  in  England, 
where  the  idea  originated.  There  seems  to 
be  pi-actically  no  limit  to  its  application. 
Lar-ge  tubes,  vats,  cylinder-s,  and  the  like, 
can  be  made  dir-ect  fi-om  rough  copper  far 
cheaper  than  by  any  other  process.  The  elec- 
tr-ical  conductivity  of  the  annealed  copper  is 
greater  by  4ti  per  cent,  than  that  of  the  best 
commercial  copper  ;  and  the  copper  can  be 
varied  in  tensile  str-ength  and  ductility  ac- 
cording to  the  r-equir-ements.  The  pr-ocess  is 
not  confined  to  copper.  It  is  equally  applica- 
ble to  nickel,  silver-  or  gold. 

 •  ♦  •  

All  sands  taken  dii-ect]\''fr-om  the  eai-th 
and  used  for  molding,  contaiir  mor-e  or  less 
vegetable  matter-,  wliich  bur  ns  out  so  soon 
as  the  molten  metal  strikes  it,  making  a 
r-ough,  pitted  and  unfinished  lookingcasting. 
In  rr-on  molding  this  is  over-come  by  the  use 
of  facings;  but  the  use  of  facings  for  brass 
molding  is  an  impossibility  on  account  of  the 
necessrty  of  preserving  the  natirral  color  of 
the  metal. 

It  is  rumored  that  a  syndicate  is  for-ming 
to  bu^-  up  the  sK';imer-s  '  J/<//-///t' and  'Trem- 
per,'  now  plying  between  Xewburg  and  Al- 
bany, and  for  the  purpose  of  or-ganrzing  an 
opposition  to  the  Albany  New  York  Day 
Line. 
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TKADE  NOTES. 

The  Singer  Company,  Elizabetli,  N.  J.,  state  that 
they  are  going  to  make  extensive  improvements,  in- 
cluding, it  is  said,  the  building  of  a  large  thread 
factory. 

«  « 

* 

William  B.  Haines,  of  Melrose,  died  at  Car- 
denas, Cuba,  recently,  at  the  age  of  sixty-one.  Since 
1858  he  had  made  the  trip  to  Cuba  each  year,  and 
had  become  one  of  the  best  known  engineers  on  that 
island.    He  was  born  in  Stratham,  N.  H. 

Messrs.  Cramp  &  Sons  have  forwarded  to  the 
Portuguese  Government  bids  and  plans  for  the  con- 
struction of  four  steel  cruisers  for  the  Portuguese 
Navy.  Tills  is  the  first  attempt  of  an  American 
shipbuilding  firm  to  compete  with  Europeans  in 
building  vessels  for  European  navies. 

*  * 

The  Pennsylvania  Steel  Company  of  Sparrow 
Point  is  rapidly  completing  its  shipbuilding  arrange- 
ments. The  lirst  contract  has  just  been  signed.  It 
(;alls  for  the  construction  of  a  steel  tugboat  for  a 
local  firm.  The  company  expect  soon  to  enter  the 
lists  of  bidding  for  Government  work. 

»  « 

* 

The  Board  of  Bridge  Experts  advertise  inviting 
plans  for  the  improvement  of  the  bridge  termini, 
asking  that  anybody  who  has  been  thinking  up  a 
scheme  to  improve  and  facilitate  travel,  to  forward 
it  to  Secretary  C.  W.  Buckholz,  at  the  office  of  the 
BridgeTrustees  in  Brooklyn  before  September  1. 

* 

The  financial  account  of  the  '  Baltimore,'  which 
has  just  been  closed,  shows  that  the  contractors  have 
received  .$155,968.25  more  than  the  contract  price, 
which  wa5  $1,825  000.  The  extra  sum  was  made  by 
premiums  amounting  to  $  i06,441.80,  changes  in  the 
designs,  $35,614.14,  and  the  expenses  of  the  trial  trip, 
$13,912.31. 

*  * 

* 

'  'I  suppose,"  said  the  superintending  engineer  of  a 
large  steamship  line  in  this  port,  "  that  I  have  sold 
over  a  ton  of  Dixon's  Pipe  Grease  for  the  manufac- 
turers by  simply  recommending  it  to  others.  It  is 
the  gi-eatest  stuff  you  ever  saw  for  making  pipe 
joints;  beats  red  lead  out  of  sight,  and  comes  apart 
any  time  you  want  it,  years  after. 


"  The  total  number  of  people  injured  by  railroads 
in  New  Jersey  during  the  year  1889  was  749.  Of 
this  number  two-thirds  were  employees  of  the  com- 
pany, stricken  down  while  in  the  performance  of 
their  dvity."  As  there  are  only  3,748  miles  of  road, 
this  gives  one  accident  to  every  five  miles  of  railroad, 
wliich  is  certainly  a  very  large  percentage  of 
accident. 

*  * 

The  Ordnance  Bureau  is  said  to  be  entirely  satis- 
fied with  the  results  attained  at  the  test  of  the  first 
of  the  four-inch  rapid-fire  guns  built  at  the  Washing- 
ton Navy  Yard.  An  initial  velocity  of  1,900  feet  was 
obtained  with  a  charge  of  twelve  pounds  of  powder 
and  a  projectile  weighing  thirty -six  pounds.  The 
pressure  was  about  twelve  tons.  The  new  bi-eech 
mechanism  worked  altogether  successfully. 

*  * 
* 

The  Edison  Industrial  Works  have  filed  articles  of 
incorporation  in  the  Essex  County  Clerk's  office. 
Silver  Lake  is  to  be  the  principal  place  of  business  in 
New  Jersey,  but  the  company  will  have  offices  in 
New  York  and  other  States.  The  company  is  to 
manufacture,  buy,  sell,  lease  and  use  machinery  for 
mechanical,  scientific,  mining  and  chemical  pur- 
poses, and  to  purchase  mines,  factories  and  other 
property.  The  capital  stock  is  to  be  $1,000,000,  and 
the  company  intends  to  begin  business  with  $150,000. 
Thomas  A.  Edison  and  Samuel  Insuli  of  Orange,  and 
Tliomas  Butler  of  New  York,  are  to  be  the  incorpora- 
tors. 


The  Globe  Iron  Works  of  Cleveland  recently 
launched  the  'Republic,''  their  twenty-sixth  vessel 
since  1886.  The  dimensions  of  this  addition  to  tlie 
lake  marine  are  as  follows:  Length  over  all,  308  feet 
inches;  moulded  depth,  24  feet  6  inches;  beam, 
40  feet ;  water  ballast  tanks,  capacity  800  tons. 
Her  engines  are  triple  expansion,  cylinders 
24,  48  and  61  inches  by  42  inch  sti-oke,  and 
two  boilers  of  Scotch  type,  14  feet  diameter,  12  feet 
6  inches  long,  with  a  working  pressure  of  160  pounds 
to  the  square  inch.  Her  wheel  is  14  feet  diameter 
and  16  foot  pitch,  and  her  speed  is  estimated  at  15 
miles  per  hour.    James  Mun-ay  is  the  chief  en- 


Sensational  articles  have  appeared  in  some  of 
the  New  York  papers  in  regard  to  the  reorganiza- 
tion of  the  George  F.  Blake  Manufacturing  Com- 
pany, to  the  eifect  that  it  has  been  bought  out  by 
English  capitalists,  etc.  The  actual  facts  in  the 
case  are  as  follows:  Mr.  George  F.  BlakCj  on  ac- 
count of  advanced  age,  and  Mr.  E.  C.  Turner,  who 
has  been  enfeebled  by  ill  health  for  several  years, 
have  been  desirous  of  withdrawing  from  the  active 
management  of  the  business  for  some  time  past. 
To  extend  the  company's  business  in  England  and 
on  the  Continent,  it  was  decided  to  interest  English 


capital,  and  the  result  has  been  a  complete  reorgan- 
ization of  the  company.  The  new  company  is  cap- 
italized at  $2,000,000,  common  stock  of  which  is 
controlled  by  the  present  stockholders  of  the  com- 
pany, the  preferred  stock  and  bonds  having  been 
largely  taken  up  by  the  English  interests.  In  the 
reorganization  of  the  company,  Mr.  Max  Nathan 
will  take  an  active  interest  in  the  management  of 
the  com])any,  together  with  Mr.  George  H.  Stover, 
Thomas  I).  Blake,  and  the  old  corps  of  managers, 
superintendents,  and  assistants,  as  heretofore. — Am. 
Machinist. 


A  NEW  automatic  recording  telephone  system  is  to 
be  had  on  the  nickel-in-the-slot  plan.  When  a  per 
son  wishes  to  telephone  at  a  distance,  on  ringing  up 
Central  from  the  pay  station,  he  will  be  told 
to  place  the  proper  amount  in  the  slot.  He 
will  not  be  connected  with  the  office  he  wishes 
to  telephone  to  until  he  does  so.  As  the  nicliel 
drops  in  the  box  it  will  he  registered  at  the 
central  office  in  full  sight  of  the  girl  who  has  charge 
of  the  switch-board.  The  only  coins  to  be  dropped  in 
the  slot  are  nickels,  tencen  pieces,  quarters  and  half- 
dollars.  When  tried,  these  "automatics,"  as  they 
are  called,  have  given  satisfaction.  One  has  been 
working  in  the  Hamilton  building  on  Court  street 
for  a  week. 


The  Commissioner  of  Patents  on  the  13th  of  Feb- 
ruary rendered  a  decision  bearing  upon  the  inclusion 
in  one  application  of  claims  for  the  method,  and 
claims  for  the  apparatus  by  which  the  method  may 
be  carried  out.  He  holds  substantially  that,  while 
separate  claims  may  be  made  for  product  and  process, 
there  can  probably  be  but  one  patent,  and  hence  but 
one  application  should  be  required  by  the  office.  So, 
also,  where  some  of  the  claims  cover  a  machine  and 
others  a  supposed  process,  the  latter  being  merely  the 
function  of  the  machine,  one  application  is  sufficient 
to  secure  the  invention  and  is  exhaustive  of  the  ap- 
plicant's rights.  The  same  doctrine  is  applicable 
where  claims  are  formulated  upon  the  same  struc- 
ture, some  to  cover  it  broadly  or  in  a  general  form, 
while  others  ai"e  specific  in  character. 

*  * 
* 

The  report  recently  published,  that  J.  and  W. 
Seligman  &  Co.  and  others  had  contributed  to  a 
large  increase  in  the  capital  of  Cramp  &  Sons,  is 
confirmed  by  Jesse  W.  Seligman.  The  new  capital 
at  the  command  of  the  Messrs.  Cramp  would  be 
about  $5,000,000,  instead  of  $3,500,000.  Most  of  his 
associates  in  the  enterprise,  Mr.  Seligman  said,  were 
Philadelphia  steamship  men,  who  would  supply 
seme  of  the  new  business  which  the  extension  of 
the  plant  would  make  possible.  "I  believe  there  is 
a  great  future  for  shipbuilding  in  this  country,"  he 
added,  "and  I  am  going  into  this  matter  for  a  per- 
manent investment,  not  for  a  speculation."  The 
Cramps  are  to  continue  their  management  of  the 
business,  and  they  are  to  have  another  shipyard 
beside  the  one  now  in  use.  It  is  said  that  the 
Messrs.  Cramp  have  themselves  put  in  a  good  deal 
of  new  capital,  and  that  among  the  other  sub- 
scribers are  Thomas  Dolan,  a  woolen  manufacturer 
of  Philadelphia;  Clement  A.  Griscom,  of  the  Inman 
and  International  Steamship  Company,  and  John 
R.  Dos  Passos,  who  is  to  be  general  counsel  of  the 
reorganized  company. — Tribune. 

*  * 

Orders  for  passenger  coaches,  freight  cars  and 
locomotives  this  year  exceed  anything  previously 
known.  The  car  works  of  both  this  country  and 
England  have  all  of  the  work  they  can  do,  and  many 
of  the  principal  factories  are  working  large  extra 
forces  on  extra  time.  The  demand  for  freight  cars 
is  unprecedented,  and  it  comes  from  all  the  trunk 
lines  without  regard  to  locality.  The  demand  of 
the  Western  railroads  for  passenger  coaches  is 
greater  than  that  of  the  Eastern  roads.  One  nota- 
ble feature  of  the  manufacture  of  railroad  cars  in 
this  country  is  the  constantly-increasing  call  for 
them  from  European  countries.  American  cars 
have  been  shipped  this  year  to  England,  France, 
Austria,  Spain  and  Australia.  Mr.  E.  C.  Jackson,  the 
Wilmington  (Del.)  car  manufacturer,  in  speaking  on 
this  subject  the  other  day,  said:  "Our  lumber  gives 
us  an  advantage  over  European  manufacturers. 
They  have  nothing  for  construction  purposes  like 
our  white  pine.  Our  styles  of  trimmings  are  far  in 
advance  of  theirs,  which  look  clumsy  to  an  Ameri- 
can. I  think  that  is  the  reason  that  American  manu- 
facturers command  favor  when  their  work  is  once 
introduced  in  Europe.  They  do  more  delicate  fin- 
ishing than  European  workmen." 

 •—  

The  charges  for  an  electrical  motor  horse- 
power in  Baltimore  are  as  follows  :  1-10 
h.p.,  $2.50;  \  h.p.,  $3;  \  h.p.,  $5;  1  h.p., 
$10;  2  h.p.,  $16;  3  h.p.,  $21  ;  4  h.p.,  $26  ; 
5  h.p.,  $30;  6  h.p.,  $33;  8  h.p.,  $42;  10 
h.p.,  $50.  We  presume  there  are  some 
difficulties  In  arriving'  at  the  actual  amount 
of  power  used  by  the  consumer,  and  the  pos- 
sibilities are  that  he  g"ets  no  more  than  he 
pays  for.  Unfortunately  the  circular  does 
not  specify  for  how  long  the  charge  is  made, 
per  day,  week  or  year,  but  we  believe  it  is 
the  monthly  charge. 


Here  we  have  before  us  the  reasoning  of 
the  wild  electric  crank  upon  the  subject  of 
electric  locomotives,  to  wit: 

"Of  the  possible  speed  to  be  reached  I  will  not  at- 
tempt to  say  nmch.  I  do  not  think,  however,  that 
100  miles  an  hour  is  at  ail  out  of  the  question,  for,  a^ 
we  have  seen,  80  miles  an  hour  has  already  been 
made,  and  more  than  80  is  made  for  short  distances 
by  some  of  the  regular  express  trains  between  New 
York  and  Philadelphia.  But  consider  even  what  100 
miles  an  hour  means:  Starting  from  New  York, 
Philadelphia  before  breakfast;  going  northward, 
Boston  an  easj-  morning's  run ;  and,  finally,  perhaps 
Chicago  a  night  trip.  All  this  may  sound  fanta.stic 
to  those  of  you  who  have  not  followed  the  electrical 
progress  of  the  last  year  ;  but  such  developments  are 
not  only  possible  hut  jirobable.  It  is  not  so  much  a 
question  of  whether  it  can  be  done,  as  who  will  be 
the  first  to  accomplish  it." 

Well,  dear  friend,  when  you  consider  that 
the  fastest  express  trains  in  this  country 
average  only  45  miles  per  hour,  most  of  them 
far  less,  you  will  see  that  you  have  lots  of 
work  before  you  to  get  along  at  60  miles 
with  electricity,  to  say  nothing  of  a  higher 
speed. 

Never  hold  converse  with  the  daily 
paper  reporter  on  the  subject  of  steam,  much 
less  endeavor  to  explain  an,ything  to  him. 
Here  is  what  the  repoi'ter  did  to  one  man 
who  tried  to  explain  the  action  of  a  steam 
boiler  to  him: 

"  The  heating  surface  evaporates  with  a  rate  of 
125  lbs.  of  coal  per  square  foot  of  grate  per  hour, 6  lbs. 
of  water  per  sjquare  foot  of  heating  surface  per  hour, 
requiring  only  5  square  feet  of  heating  surface  per 
horse-power,  on  a  basis  of  30  lbs.  of  water  per  horse- 
power and  per  hour.  The  whole  boiler  contains 
6,000  .square  feet  of  heating  surface,  and  is  of  1,000 
h.p.  One  hundred  square  feet  is  the  area  of  the 
grate  surface,  being  in  the  ratio  of  60  for  heating  to 
one  of  grate  surface,  thus  reducing  escaping  gases 
to  the  lowest  practical  temperature." 

Too  bad,  isn't  it  ?  Such  an  enormous 
consumption  of  fuel  to  such  a  small  evapor- 
ation. 

CLUB  RATES  VoR  1890. 

In  former  years  we  have  made  large  re- 
ductions for  clubs,  varying  in  amount  with 
the  numbei^s  sent.  These  rates  have  been 
lower  than  we  can  longer  afford,  and  we 
feel  that  we  cannot  continue  them  longer. 
We  hope  our  friends  will  feel  that  they 
get  $2  woi'th  of  value  in  each  issue,  at  least 
that  annually,  and  continue  their  favors  for 
1890.  We  have  therefore  to  announce  that 
our  rates  for  1890  are: 

Two  names,  one  of  them  new.  .$1.80  each. 

Five  names  1.70  each. 

Ten  names  1.50  each. 

This  is  the  lowest  rate  we  can  make  for  The 
Engineer  for  any  number  of  names.  We  add 
also  that  all  names  comprising  a  club  must 
be  handed  in  at  one  time;  we  cannot  extend 
the  privilege  of  joining  a  club  at  any  time 
during  the  3'ear  to  one  or  two  persons. 

Those  who  are  willing  to  aid  our  enterprise 
to  the  extent  of  soliciting  their  friends  to 
come  in,  can  write  the  names  on  a  separate 
sheet  and  send  them  with  the  money.  Send 
an  express  company's  receipt  or  postal  notes 
in  preference  to  postal  orders.  Be  particular 
and  have  all  names  and  addresses  correct. 

RATES  AT  WHICh'wE  FURNISH  OTHER 
PAPERS  WITH  THE  ENGINEER. 

Subjoined  will  be  found  our  clubbing  rates 
with  other  papers,  the  proprietors  of  which 
make  a  reduction  in  their  rates  in  connection 
with  us. 

All  complaints  of  irregularity-  in  receiving 
other  papers  should  be  made  directly-  to  the 
publishers  of  them,  not  to  us. 

Publication  With 

Price  per  year.  The  Enqi.vkkr. 

Scientific  American                3.00  4.50 

American  MiUer                      1.00  2.75 

Manufacturer  and  Builder. ..  1.50  3.00 

American  Machinist                3.00  4.70 

London  Engineer  10.00  11.00 

ENGINEERS'GAZETTE.Loudon  1.50  3.50 

National  Car  Builder   1.00  2.75 

Cotton,  Wool  and  Iron   3.00  4.25 

These  rates  are  for  new  subsci-ibers  to  the 
journals  named,  and  those  who  send  money 
through  us  will  please  state  -whether  their 
subscriptions  are  new  or  a  renewal. 

Any  periodicals  not  on  this  list  will  be  fur- 
nished at  a  discount  from  regular  rates. 

JOHii  B.  jAosaoN',  Printer,  45  Centre  St.,  New  Yor>, 
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BOOKS    AOVERXISEO    IN    THESE    PAGES    SOLD    BY  US.^ 


THE  ROBERTS  SAFETY  WATER 
TUBE  MARINE  BOILER. 

From  10  to  1,G00  horso  i)o\ver.  Over 
two  hundred  and  thirty  in  use,  in  vewaelH 
riinging  from  steam  Iaunch(is  to  ocean  go- 
ing steamers. 

Two  Imndred  lbs.  of  steam  guaranteed. 
Ligiit  weight,  easily  repaired,  very  econom- 
ical in  fuel.  The  tirst  boiler  has  lasted 
ten  years  without  repairs  and  is  in  good 
condition  yet. 

SKNU  FOR  HANDSOME  ILI.USTKATKI)  CIRCULARS. 

K.  K.  KOBKKXN, 

18  Cortlandt  St.,  New  York. 
Works,  Red  Bank,  N.  J. 


OCEAN     MARINE  ENGINEERS' 
BENEFICIAL  ASSOCIATION, 
No.  69,  N.  Y. 
HALL,,  18«J  BOWERY, 
meets  evcrjr  VVediiCNday   Evening  at 
7.30.    Vimiting'  Brothers  ivitli  Credeii- 
tialN  cordially  invited. 
GEO.  UHLER,  Sec'y.  J.  GEO.  HERMES,  Prest. 


KATZENSTEIN'S 

Self-Acting  Metal  Packing, 

JEL  For  Piston  Rods,  ValT« 
[jT  I  stems,  etc. 

;^;ia%5S         every  description. 
|t- "     For  Steam  Engines,  L*. 
I    -ncomotives.  Pumps,  &c. 
W.  ]    Adopted  and  in  ng* 
by  the  principal  Iron 
Worlcs  and  Steamship 
Companies  within  the 
last  10  years  in  this  and 
Foreign  Countries.  For 
full  particulars  and  re- 
ferences, address, 

L.  XATZSUSTSIH  ft  00. 

35»  West  St., 

IVew  Yor  k 


HORACE  SEE, 

Engineer  and  Naval  Architect, 

(Consulting,  Conkthuctino,  and  F.xi-kht) 

Number  I  Broadway,  New  York. 


Van  .S.\,\'rv()( )KI)  &  IIauff, 

SOLICITORS  OF  PATENTS 

amekican  and  foreign 
Advocates   in  Patent  Causes, 
4i  PARK  ROW, 

Times  Buildine:,  Rooms  191, 192,  New  York  City. 
J  Van  Santvoord.  W.  Haukf. 


RICHARD  DUDGEON, 

No.  24  Columbia  Street,  New  York, 

Maker  and  I'ateiilee  of 

Improved  Hydraulic  Jacks 

Punches,  RolIfT  Tube  p]x  panders,  and  Direct  Acting; 
Steam  Hanunors.  Jacka  f<tr  Preflsln^f  on  <'ar  Wheels 
or  Crank  Pins,  made  to  order.  CommuntcationH  by 
letter  will  receive  pr()mpt  attention. 


Screw  Propellers 

manupactiirkd  by 
H_  IB.  H00IIX.OX-, 

22  Cortland  Street.  New  York. 

SUP'T  OF  THE  LATE  DEL.\MATE1{  IUON  WOHKS 
of  same  patterns  and  desifjns  as  before,  adapted  to 
each  vessel.  Consulting  jlxpert  and  Construtliiif,' 
Engineer.  Ifistimatt  s  on  machinery, damages,  etc. 
AIR  ITK  lYIA<;fIIXBS. 


STEAM  YACHTS  AND  LAUNCHES.— Steam 
Yachts  and  Launches,  their  Machinery  and 
Management,  a  Review  of  the  Steam  Engine  as 
applied  to  Yachts.  Laws  governing  Yachts  in 
American  Waters,  Rules  for  Racing,  Rules  for 
Building,  Pilot  Regulations,  Specific  types  of 
Machinery,  Design  of  Hulls,  etc.,  etc.,  by  C.  P. 
Kunhardt,  8vo,  cloth,  $3.00 


THE  PRATT  &  WHITNEY  CO., 

MANUFACTURERS  OF  MACHINE  TOOLS 

For  Railway  and  General  Machine  Shops. 

COMI'niSINQ 

Lathes;  Planers;  Corrugating  Machines  for  Grooving  Chilled  Grinding  Rolls  for  Flouring  MUls; 
Drilling  Machines  (Hmizontal  and  Vertical);  Screw  Machinen;  Milling  Machines; 
Cutter  and  Twist-Drill  Grinding  Machines,  Turret  Head  Chucking, 
Bolt-Cutting,  Forging  and  Finishing  Machinery;  Nut- 
Tapping  and  Cutting  Off  Machines;  Bo^'ing- Mills. 

And  Plants  Complete  for  Gun  and  Sewing  Machine  Manufacture. 
Special  Machinery  for  Metal  Working. 

macbines  Completely  Equipped  with  Tools,  Fixtures  and  Oauffes 
for  lUauufacturine  ITIetal  Goods  Oencrally. 

U.  S.  Standard  Taps  and  Dies  for  both  Hand  and  Machine- Work  ;  Pipe  Taps  and  Reamers. 

Master  Car-Builders'  Standard  Limit  Gauges   for   ROUND  BAR  IRON.     U.  S.  Standard 

Thread  Gauges.   Standard  Cylindrical  Size  Gauges.   Drop-Forged,  Steel  Caliper  Gauges. 
Standard  Hand,  Shell,  and  Chucking  Reamers.    Taper  Reamers  for  every 
purpose.  Hardened  and  Ground  Steel  Mandrils,  and  every  appliance 
in  TOOLS,  FIXTURES,  or  SPECIAL  GAUGES,  necessary 
for  STANDARD  INTERCHANGEABLE  WORK. 

Combination  L.atbe-Chucks;  Rensbaw  Ratcbet  Drills.  Etc 

^"Send  for  Ilhistrated  Catalogue  and  Price-List. 


J.  M.  ALLEN,  -  -  -  IVesident. 
Wm.  B.  FRANKLIN,  -  Vice-President. 
F.  B.  ALLEN,  -  Second  Vice-President. 
J.  B.  PIERCE,  Secretary  and  Treasurer. 


Issues  Policies  of  lusuraiice  after  i 
careful  Inspection  of  the  Boilers, 

COVERING  ALL  LOSS  OR  DAMAGE  TO 

BOILERS, 

BUILDINGS  AND  MACHINERY, 


Covering  Loss  of  Life  and  Personal  Injury 

arising  FROM 


STEAM  BOILER  EXPLOSIONS, 

The  Business  of  the  Company  includes  all  Kinds  of  Steam  Boilers. 

Full  information  concerning  the  plan  of  the  Conijiany  can  be  obtained  at  the 

COMPANY'S    OFFICE,    HARTFORD,  CONN., 

 OK  AT  ANY  AGENCY.  

Pattern  Letters  for  Molders  I 

Brand  Letters,  etc.   Vaiiderlmr^h,  Wells*  \. 

Co.,  No.  S  Spruce,  near  Nassau  St.,  Xew  York. 

GARY  &  MOEN  COMPANY, 

234  West  29tli  St.,  New  Vork. 

Spiral  Springs  for  All  Purposes, 

steel  Wire  Rods  Straightened  and  Cut  to  Lengths. 


HYDRAULICS.— Practical  Hydraulics;  a  series  ot 
Rules  and  Tables  for  the  use  of  Engineers,  etc., 
etc.,  by  Thomas  Box.  Sixth  edition,  numerous 
plates,  post  8vo,  cloth  83  00 

THE  PRACTICAL  STEAM  ENGINEERS'  GUIDE 
in  the  desifjn,  construction,  and  mana^jement  of 
American  stationary,  portable,  and  steam  fire 
engines,  steam  pumps,  ooilers,  injectors,  govern- 
ors, indicators,  pistons,  and  rings,  safety  valves 
ami  steam  gauges,  for  the  use  of  engineers,  fire- 
men, aud  steam  users,  by  Emory  Edwards.  lUus 
trated  by  119  engravings,  crown  8vo.  clotb.$2.50 


WORTHINCTON 

STEAM  PUMPS 
PUMPING  ENGINES 
INDEPENDENT  CONDENSERS 

SKNU  FOR  GENERAIw  CAXAI.<>C;m: 

HENRY  rT  WORTHINGTON 

Boston.   Philadelphia.    Chicago.    St.  Louis.   St.  Paul.  San  Francisco. 


A.  J.  WEED  &  CO., 

KXi-IOS  i.ilM  rty  St.,  .\<  \v  Vork. 
INVENTIONS     PERFECTED,  DETAIL 
DRAWINGS,  PATTERNS,  CASTINGS, 
M  iULDS  MODELS,  SPECIAL  TOOLS,  DIES, 
JIGS,  NOVELTY  AND  DUPLICATE  WORK. 

Complete  outfits  <,f  special  tools  f<,r  invi;ntors 
wishing  li>  iiiatiiirai-ture  their  own  goods.  Cir- 
cular sent. 


JOSEPH  DE  RYCKE, 

itorini-riv  wjtl,  Juii.s  I'.oami  A.  Ho.s.j 

94  LIBERTY  ST., 

Rooms  9  and  10.  New  York. 

l)ravvingH,  plans  and  Hpecificatioii.-i  for 
marine  <;iigineHand  boilers,  steam  vt-HHels, 
va<-lit8  and  tugs,  and  iron  structureH  in 

^^••ncral. 

I'KKSOSAI,    -^l  I'l  l{  \  l-KIN  (.l\KN. 


Corrugated  Metal  Gaskets.  BOOKS  for  ENGINEERS. 


(I'ATK.NTKU.J 

Are  the  most  reliable  for  flange 
connections;  made  plain,  oval, 
square  and  irregular  for  pipes, 

CYLINDERS,  VALVES  AND  CHESTS. 

Is  not  affected  by  water,  steam, 
gas,  oil,  vapors  or  acid  solutions. 


U.  S.  MINERAL  WOOL  CO., 
2  Cortlandt  Street, 

NEW  YORK. 


Second-Hand  Machinery 

Also,  all  kinds  <jf  Second-'-and  Jlachinery  fur- 
nished. New  Machinery  furnished,  and  Second- 
Hand  taken  in  exchange  or  purchased.  Send  for 
Monthly  List  ;  too  long  fi^r  publication. 

NEW  YORK  MACHINERY  DEPOT, 

BRIDGE  STORE,  No.  16, 

On  Frankfort  St.,  New  Yorki 


118  page  Catalogue  free  on  application. 

TREATISE  on  the  Richards  Steam  Engine  Indica- 
tor, by  C.  T.  Porter.    Illubtraled,  8vo  $:(  i*J 

IRON  and  Steel  Founding,  by  Claude  W'.  ,if. 
.Second  edition,  revised  and  enlarged,  8vo.  i»J 

ALfiEHRA  Self  taught,  by  W.  P.  HiggB.  An  ea»y 
and  simple  explanation,  8vo  $1  UU 

THE  FIRE.MEN  S  fiulde.  A  Handbook  on  the 
Care  of  IJoilers.    Fourth  edition,  Hvo  $<J  .VJ 

USEFUL  HINTS  U)  Sea  going  Engineers,  and 
how  to  repair  and  avoid  "  breakdowns."  Hvo. 

E.  <fc.  F.  N.  SPONr 

12  Cortlandt  Street,     -     HEW  YORK. 


A  TREATISE  ON  THE  USE  OF  BELTING  FOR 
THE  TRANSMISSION  OF  POWER,  with  numer- 
ous illustrations  of  actual  methods  of  arranging 
main  driving  and  quarter  twist  belts,  and  of  belt 
fastenings.  Examples  and  rules  in  great  number  I 
for  exhibiting  and  calculating  the  size  and  driv 
ing  power  of  belts.  By  John  H.  Cooper.  M.E.$3.50 

PRACTICAL  ELECTRICITY.— A  laboratory  and 
lecture  course  for  first  year  students  of 
electrical  engineering,  based  on  practical  defi- 
nitions of  the  electrical  units.  By  W.  E. 
Avrton,  F.  R.  S.,  Asso.  Mem.  lust.  C.  E. 
Illustrated.    New  York  $2.50 


STEAM  ENGINE.— .\  Pocket-Book  of  Practical 
Rules  for  the  Proportions  of  Modern  Engine? 
and  Boilers  for  I.and  and  Marine  purp<jt,et<.  by 
N.  P.  Burgh.  Details  of  High-Pre?ssure  Engine, 
Beam  Engine,  Condensing,  Marine  Screw  En- 
gines, Oscillating  Engines,  Valves,  etc..  I.^ud 
and  Marine  Boilers,  Proportions  of  Engines  pro- 
duced by  the  rules,  I*roportion»  of  Boilers,  etc. 
33mo,  roan  ,  |1  50 

STEAM  ENGINE.— Iveson's  Horse-Power  Dia«fram 
shows  power  of  Sinnple  or  Compound  Engines, 
with  any  diameter  of^cylinder,  pressure,  speed  or 
cut-ofT,  quantity  of  water  used,  mean  pressure 
for  any  cut-olT,  and  Gross  Piston  pressure,  with 
explanations  $4  2.^ 

THE  POCKET-BOOK  OF  POCKET-BOOKS,  being 
Molesworth  and  Hurst's  Pocket  Books,  printed 
on  Indian  paper  and  bound  together  in  one  vol- 
ume, royal  Simo,  Ru.ssia.  gilt  edires   $.^.00 

Engine  and  Plant  For  Sale. 

One  G  Horse  Double  Cylinder  Vertical 
Engine,  used  only  3  months,  complete, 
witli  sight  feed  lubricator,  and  all  fixtures 
ready  for  use.  Also,  one  30  inch  Howard 
and  Morse  Ventilating  Fan.  Will  be  closed 
out  at  a  ijargain  to  the  first  comer. 
I  CORNISH,  S4  Beekman  St.,  N.  Y. 


^^^STEIM  BOILER! 


»l:Ml:m^ji^inlT■f^:vmMlV^:jVlHi,^^^J;f|,|r.^1lMl;^l.^ 


THE  MARINE  GERMICIDE  PAINT  FOR  VESSELS"  BOTTOMS. 

An  Anti-Fouling  Anti-Corrosive  Compound  for 

IRON,  STEEL,  COPPER  OR  WOOD. 

AN  AMERICAN  PAINT, 

Warranted  to  Excel  any  Iron  Paint  Yet  in  Use. 

SEND   FOR  CIRCULAR  AND   COPIES  OF  TESTIMONIALS.": 

SAMUELS  cS:  >01{T0N.  A-oiits, 

132  Nassau  Street,  New  York. 


ENGINEERS'  POCKET-BOOK.— The  Pooket-lk>ok 
of  Pocket-Books,  being  Molesworth  and  Hursi't 
Pocket-Books,  printed  on  India  paper  and  bound 
together  in  one  volume,  royal  :£mo,  russia,  ^ilt 
edges  o.W 


ENGINKLK.-^  HANu-H(_">K.— Heeds  Engineer's 
Hand-Book  to  the  I.<jcal  B<  >ard  Examinations, 
revised  by  W.  H.  Thorn.  11th  edition,  revised 
and  enlarged,  with  \X0  diagrams  and  36  large 
plates,   thrown,  Jvo,  cloth  ^.50 


TENTH  YEAR  OF  PUBLICATION. 
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^^ilE  ENGINEES. 


SOUTH  BROOKLYN  STEAM  ENGINE  WORKS, 

Successors  to  William  A.  Iji^litlisill. 
VAN  BRUNT  &  SUMMIT  STS.,  BROOKLYN,  N.  Y. 

.^cw  York  OlIU'o,  C!)  Wall  Strool. 

Iron  and  Brass  Foundry  and  Machine  Works, 

BUIJ.UKRS  OF 

LIGHTHALL  SURFACE  CONDENSERS. 

D.  n.  romi's  patknt  II»II•RovK;^II:^Ts. 
I' OS 33 ID   "<C\7^-A.TEr«   IIE-A-T JUI^S ,   otc,  otc, 

Pat.  Combined  Surface  Condenser  and  Feed  Water  Heater. 

Cast  Iron  and  Brass  Tube  Heads,  Patent  Brass  Screw  (Jlands,  Patent  Paper, 
Washer,  Vulcanized  Fibre  and  Wood  Packings. 

LIGHT  WEIGHT  BRASS  CONDENSERS  A  SPECIALTY. 

CONOKNiSeK  RKPAIKS  I' ltOJ?IP'r I- V  AXTKINUKO  XO. 


93  LIBERTY  STREET, 

NEW  YORK. 


PROPRIETORS  AND  MANUFACTURERS  OF 

WHEELER'S 

ImprovedPatentSnrfaceCondensers 

SEND   FOR  C1RCUL.AR. 

ALSO  THE 

WHEELER  "ADMIRALTY"  CONDENSER 
WITH  PATKNT  SCREW  GLANDS, 

AND  THE  WHEELER-LIGHTHULL  CONDENSER,  with  Patent  Waterproof  Paper  Packings. 

Light  Weig'ht  Surface  and  Jet  Condensers  for  Steam  Yaclits,  etc.,  a  Specialty! 

TOBIN  BRONZE. 

Tensile  strength  upwards  of  79.000  lbs.  per  sq.  in.  Torsional  Strength  equal  to  the  best 
Machinery  Steel.    Anti-Frictional  and  Non-Corrosiv.    Can  be  Forged  Hot. 

Rods  for  pumps  aiul  bolts.    Yacht  shafting-.    RoUeil  slipets  and  plates  for  pump  liaintrs  and  conden- 
ser tube  sheets,  etc.    Spriug-  wire. 


ANSONIA   BRASS  &  COPPER  CO., 


<^HICACO. 


Sole  Mniiufnctiivers. 
Send   for  Ciroiilar. 


NEW  YORK. 


DORETHY    &    WADS  WORTH, 

35T  West  St.,  New  Yorli. 
1  BOILER  TUBE  STOPPERS. 


S     Patented  Apr.  1(1,  1877.  No.  1H0,«9.  S 

Ship  and  Smith  Work.* 


BARNARD'S  SEPARATOR. 


Mechanical. 

Jlarine. 

Electrical. 

Mining. 

Hydraulic. 

Hisatiug. 

Sanitary. 

Military. 


Naval 
Constructors 
Architects. 
Builders. 
Mechanics. 
Assayers. 
Chemists. 
Scientists. 
Students. 


Size  Kxjxli 
in.  Complete 
pocket  book. 

All  practi- 
cal problems 
solved  at 
siffht. 

Mailed  on  re- 
ceipt of  75  cts. 


R.  C.  SMITH,  No.  1  Broadway,  N.Y. 

WARMING  AND  VENTILATING.— A  practioa 
treatise  on  warming  buildings  by  Hot  Water 
Steam  and  Hot  Air,  on  ventilation,  and  the 
various  methods  of  distributing  artificial  heat, 
and  their  effects  on  animal  and  vegetable 
Physiology.  To  which  are  added  an  inquiry  in- 
to the  laws  of  radiant  and  conducted  Heat,  the 
chemical  constitution  of  Coal,  and  the  combus- 
tion of  smoke.  By  Charles  Hood.  8vo,  cloth, 
 $5.0(1. 


For  Se|ia'-ating  and  Removing  Entrained  Water 
from  Live  Steam  ;  Condense  Water  and  Oil, 
Dirt,  etc.,  from  Exhaust  Steam.  Special  Device 
for  Surface  Condensers.  Send  for  Circular  and 
Prices. 

GEORGE  A.  BARNARP, 

l.T  Coi-tliiiidt  Street,   NEW  VORK. 


"Useful  Hints  on  Steam," 

By  E.  E.  ROBERTS. 

Second  Edition.   A  Book  of  96  pages.  Illustrated. 
Full  of  information.   Mailed  upon  receipt  of' 

20  CENTS. 

NO  POSTAGE  STAMPS  RECEIVED. 
Address,  W.  BE.ITX, 
Trlot>l|.>..e  tti.ii:.,  I  S  Oorllaiult  St.,  N.V. 


mtrr 


Balanced 

STEAIVI 
TRAP 


Tl'  CURTIS 

MANtlPACTURED  BY 

THE  CURTIS  REGULATOR  CO., 
Beverly  St.,  Boston,  Mass. 

Has  balanced  Valve,  therefore  works  equally  well  under 
HIGH  or  LOW  pressure  ;  discharges  full  area  of  pipe  ; 
has  hard  composition  lloat,  vented  to  the  atmosphere, 
and  is  warranted  not  to  collapse  or  fill. 

GENERAL  AGENCIES  : 

New  York,  lon  Liberty  St. 

Pliiladelpliia,  2,035  North  Front  St. 

iYlinneapolis,  2in  South  Third  St. 
Chicago,  218  Lake  St. 


JENKINS   BROS.'  VALVES. 

£  very  valve  tested  and  warranted,  all  parts  interchangeable. 
|\|othing  but  best  Steam  Metal  used  in  the  manufacture. 
1^  eyed  Stuffing  Box  and  Disc  Removing  Lock  Nut 
|s  used  only  in  the  Jenkins  Bros.'  Valves. 
I^one  are  genuine  unless  stamped  with  "Trade  Mark." 
^hould  you  order  INSIST  on  having  Jenkins  Bros.'  Valves. 


71  John  Lt., 

NEW  YORK. 
21  N.  Fifth  St.. 
PHILADELPHIA. 
54  Dearborn  Si,, 

CHICAGO, 
105  Milk  St., 

BOSTON. 


STEAM  PUMPS 


''VALLEY  PUMP^CO.,  Easthampton.  Mass. 

DUPLEX  STEAM  PUMP. 

FOR  ALL  DUTIES, 

Simple,  Durable  and  Efficient. 

Send  lor  1890  Catalogue. 

HALL  STEAM  PUMP  CO.,  91  Liberty  St., 

CHICAGO,  PITTSBURGH  AND  ST.  LOUIS. 


93  Liberty  St.,  I  113  Federal 
NEW  YORK.  I  BOSTON, 


Y PROVED 


PUMPING 


For  Every 

Class 
of  Work. 


Send  for  New 
Illustrated 


St..  li 


OB 


The  new  Handy  Binder  makes  a  per- 
fect book  of  one  or  twenty-six  issues  of  The 
Engineer  Papers  bound  without  mutila- 
tion. Pages  open  flat.  In  flexible  board 
aides,  50c. 

EOBERT  P.  WATSON  &  SON, 

150  Nassau  Street,  N,  Y. 


STTIR  HACK  SW 


Sl.X  CKVIS  will  buy  a  Hack  Saw  Rl  .Uf 
which  will  cut  iron  all  day  witliout  sharpt-n- 
ing,  and  on  many  kinds  of  work  will  do  as  mucb 
as$l  worth  of  tiles.  Twelve  cents  will  buva  butch- 
er's saw  blade  which  will  cut  bone  four  weeks 
without  filing.  Both  kiads  are  tempered  by  a  se- 
cret process  which  enables  thera  to  do  five" times 
as  much  work  as  any  others  in  use.  All  saws 
irarked  with  a  star  and  bearing  our  name  are 
fully  warranted  wherever  bought.  For  sale  by 
all  hardware  and  supply  dealers  in  this  countrj' 
and  Europe. 

MILLERS  FALLS  COMPANY, 

9;$  Reade  St.,  New  York. 


R 


ELIANCE  HYDRAULIC  JACKS, 
SOLID  DRAWN  WELDLESS  STEEL  TUBES, 
ORIGINAL  DEAD-STROKE  POWER  HAMMERS. 

No.  14  North  Fifth  Street, 


PHILADELPHIA,  PA. 


STEVENS  PATEXT 

SCRIBER.   No.  80. 


STEVEXS  PVTEXT 

Spring  Inside  Calipers. 


TOOLS. 


Leader,  >o.  7  2. 

Price,  by  mail,  postpaid. 

4  inch. .  .fO  75  I  6  inch. . .  .$0^5 

5  ••  ....  U.SUI 
These   Roods  excel,  for 

neatness  and  tine  tlnisli.  any 


The  best  made  for  machinists.  Sent  by  mail,  post 
paid.   Price    40  cents. 

other  make.  Ideal  and  Leader  Sprine  Dividers  and  Calipers,  Ideal  Surface  Gauges,  Depth  Uauges,  and 
Kiue  Machinists'  Tools.        XW lUustrattd  calaUxjue  free  to  all. 

J.  (STEVENS  ARM!!*  i&  TOOL  CO.,  P.  O.  B02        Chicopee  Falls,  Mass. 


0 

"THE 


GREASER." 


ECONOOIY^  Of  lubricant, 

SIMPLICITY  Of  construction, 

DUUABILITY,  and,  above  all, 
RELIABILITY  in  action,  and 
its  characteristic  points. 

NOTHING  AUTOMATIC  ABOUT  IT. 

The  hand  on  cup  prac- 
ticallv  "feels"  the  pin. 

Castor  or  lanl  oil,  arre.ise  or  tallow 
plain,  or  a  luixlnre  of  any  or  all  can 
be  used  while  under  fnll  sleani. 

O'COMELL  Sl  CAHILL, 

PATENTEES, 

Manistee,  Mich. 


TENTH    YEAR    OF  PUBLICATION» 


ill 


Witt.    BERKEFEI^O'S    FOSSIL    MEEAI^  COHii'OSITION. 


Each  Bag  marked  with  trade  mark.  thuntW 
UttWAiiK  OF  Imitations.  Order  direct 
from  the  sole  proprietors  in  the 
UniUid  States, 

THE  FOSSIL  MEAL  COMPANY. 
August  Giese,       -  Proprietor, 
2  Cedar  St.,    New  York. 

Or  from  our  authorized  aKCuts. 


DIXON  S  BELT  DRESSING 

AND  LEATHER  PRESERVATIVE. 

Absolutely  |>n  vciiis  ii  Ix'lt  I'nMii  Slipping  iiiiil  llioroiisflily  pn'scrves  the 
leatlier.  It  is  not  a  new  and  untried  artiele,  iMit  lias  tlio  stronjjest  rec<iiii- 
meiidations.  It  will  pay  voii  to  send  lor  circular,  for  it  will  save  you  money. 

JOS.  DIXON,  CRUCIBLE  CO.,  Jersey  City,  N.  J. 


LE  COUNT'S  NEW  EXPANDING  MANDREL. 


(I'atented  December  UT),  1877.)  ^ 

If  Yoli  will  Try  this  Tool  Yovi  will  not 
Regrret  the  Expense. 


AMATEUR'S  SIZE. 


Taking  anything  from  9^  to  1  inch  inclusive,  price., 


.$6  00 


MACHINIST'S  SIZE. 


No.  1   in,  price  $10  00 

No.  2   1     to       in.,  price   14  00 

No.  3  1^  to  2    in.,  price   18  00 

No.  4  (with  screws)  2    to  3     in.,  price   32  00 

No.  .5    "         "   3    to  4    in.,  price   44  OU 


C.  W.  LE  COUNT,  South  Norwalk,  Conn. 


INDICATOR  PHACTICK  AND  .^TEAIW  KNGINE 
ECONOMY,  with  plain  aiiections  for  attaching 
the  indicator,  taknig diagrams,  computing  horse 
power,  drawing  the  theoretical  curve,  calculat- 

ging  steam  consumption,  determining  economy, 
locating  derangements,  etc.,  also  tables  required 
in  making  the  computations,  by  Frank  F. 
Hemenvvay.    Price  82.00 


SLIDE  VALVE.— The  Slide  Valve  practically  con- 
sidered, by  N.  P.  Burgh,  Engineer,  containing 
illustrations,  and  121  pages  of  letterpress.  Crown 
3 vo,  cloth  82.0f 

MECHANICAL  DRAWING.— Prepared  for  the  use 
of  the  Students  of  the  Massachusetts  Institute 
of  Technology,  by  Prof .  Linus  Kaunce  


FOR  1890, 


Just 
Issued, 


THE  RAILROAD,  TELEGRAPH  &  STEAMSHIP  BUILDERS'  DIRECTORY. 


of 


A  United  States  Business  Directory  containing  the  names  of  manufacturers  and  dealers 
covering   all   articles,  devices    and  materials   used  in  the  oon.struotion  and  operation 

Railroad,  Telegraph,  Steamship,  Heat  and  Power,  Electric  Light 
Co.s'  etc.,  including  dealers  in  Lumber,  Iron  and  Steel.  Locomotive  and 
Car  Builders,  Railroad,  Bridge  and  other  Contractors;  Electric  Light, 
Telegraph  and  Telephone  Co.'s;  Ship  Builders  and  Materials. 

Including  a  list  of  every  Railroad  in  the  United  States,  Canada  and  Mexico,  giving 
length  in  miles.  Rolling  Stock  and  Officials  in  charge  of  ordering  and  Purchasina 

Supplies;  together  with  valuable  tables  useful  in  Railroad  Construction. 


I*rice,  $2,50, 


Our  steam  Regulating  Devices 

Are  the  standard  used  by  all  the 
Sugar  Refineries,  Car-Heating  Companies,  Factories, 
Electric  Stations  and  Railroads. 
If  you  would  economize  fuel  write  the 

MASON    REGULATOR    CO.,  BOSTON. 


o  ^  - 

H  _  ; 

O   £  * 

K   *  J* 

<  ■  t 
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H  5  £  3 


BobertsoQ's  Oil  Fztractor 

EXTRACTS  Oil.,  (illKASe,  OUIT, 
ICTC,  KKOM  KXHAl'HT  HTEAH. 

•1-1 


WM-  B.  BROOK   &L  CO., 


MANUFACTUBERS'  AGKNTS  FOR 

n 


LEATHER  BELTINC, 


Solo  Ai^eufs  for  Pluenix  (iimi  (  ore  ami  Hemp  I'aekinjfB, 
Sole  Manufacturers  of  ACME  PISTON  PACKING. 

New  York  City. 


No.  47  Murray  Street, 


PKKRLKSS 

Telephone  Murray  153, 


IlTJBBKli 


WHITE  FOR  CATALOGUE 


TriEr\ANUFACTUf\t5ANDPR0DUCT5 
or  THE  UNITED  STATES. 

comprises  Every 7\rticle  made  in  tiiiS 
Country  -Indexed  and  Gassified  -and 
under  each  article  the  names  and  addresses 

THE  BEST  MANUFACTURERS. 

(omplele  in  One  Royal  OctdvoVoi  ojoverl30Qpp 
price  in  (lolh  '6  in?  Morocco *8  In new[)lebdlier*IO. 

INDISPENSABLE 

to  Buyers  of  Articles  in  all  Imes  and 
Invaluable  as  a  Statistical  worK. 

Orders  received  at  office  of  this  Paper  • 


WORKSHOP  RECKll'TS,  Icr  the  use  of  Manu- 
facturers, Mechanics  and  Scientific  Amateurs. 
First,  second,  third  and  fourth  series,  each  con- 
taining about  4.50  pages,  with  illustrations, 
crown  octavo,  cloth.    Price,  $2.00  each. 


KNOINKKICS'  HKKTCII-Hi)OK-Of  mechanical 
Movements,  iJevii  e.i,  ApplianreR,  Contrlvam  en 
and  Dctail.H,  employed  in  the  Oe«lgn  aod  Con- 
struction of  Machinery  for  every  purpose. 
Classified  and  arranginl  for  reference  for  the 
uhe  of  Kngineers,  Me<'hanical  DrauKhbtmeu, 
ManagerH,  Mechanics,  Inventors,  Patent  Agent«, 
and  all  engaged  in  the  Mechanical  Arts.  With 
nearly  two  thousand  dluhtratlons,  Dencrlptive 
Notes  and  Memoranda.  By  Thomas  Waller 
iiarber.  Engineer.  O^DtentH. — Accumulators. 
Adjusting  devices.  Anchoring.  Antl-frii  tion 
bearings.  Apparatusfordrawlngcurveti.  Aul<j- 
malic  cut-otT.  Balance  weii:hta.  ball  an<l 
socket  Joints.  Iteam-eiigine  diagrams.  Uear- 
ingfi.  bed  plates,  foundations,  belt  gearing. 
Belt  Pulleys.  Blowing  and  exhausting.  Boilers, 
Types  of.  B'jlts,  etc.  Bormg,  drilling,  etc. 
Brakes  and  retarding  appliances.  Camn,  Tap- 
pets and  wijjers.  Carria^'es,  cars,  etc.  Centers. 
Centrifugal  force,  applications  of.  Chaini),  links, 
and  couplings.  Chopping,  slicing  and  mincing. 
Chucks,  grips  and  holders.  Circular  and  reci 
procating  motion.  Clutches.  Comiiensaling 
and  balance  weights.  Concentratea  power. 
Concentrating  and  se[jaraling.  Condeiihing  aad 
cooling.  Connecting  rf^s  and  links.  Contracts 
ing  and  expanding.  Conveying  mes-sages,  etc 
Conveying  motion  to  movable  ports.  Convevors. 
Cotters,  etc.  Couplings.  Couplings  for  sliaft- 
ing.  Covers,  doors,  etc.  Cranes,  types  of 
Cranks  and  eccentrics.  Crushing,  rolling  and 
disintegrating.  Curves,  apparatus  for  drawing. 
Cushioning.  Cutting  tools.  Differential  gear 
Disintegrating.  Doors,  covers  mantioles.  Draw, 
ing  and  rolling  metals,  etc.  Drawing  curves 
etc..  Apparatus  for.  Drilling,  boring,  etc. 
Eccentrics.  Elastic  wheels.  Klliptical  motion. 
Kngine^  and  boilerscombioed,  types  of.  Engines, 
types  of.  Exhausting  and  blowing.  Expand 
ing  and  contracting  devices.  Fasten  in.,' 
wheels  $.i.ijj 


SUBSCRIPTION  BLANK. 

Messrs.  EGBERT  P.  WATSON  &  SON,  150  Nassau  St,  N.  Y. 

Enclosed  please  find  $2.00.  Please  send  to  my  address  The  Engineer  for  one  year 
from  

Sign  Name  and  Address  very  plainly  and  always  give  your  house  number  vhere 

possible.  


ENGINEER'S  LOG  BOOK 

^  TO  GO  IN  BREAST  POCKET.-** 

Being:  a  record  or  daily  riiiiH  Tor  one 
year,  ruled  lor  all  temperatures,  i>reMk> 
urcN,  revoliitioiiN,  plotoii  opoed,  ter- 
minals, liot  well  temperatureH,  fuel 
bnrned,  ashes  and  wastes,  oil  used, 
det'cots,  rei>airs,  and  remarlts. 

Price,  One  Dollar  by  JIail. 

E&BERT  P.  WATSON  &  SON,  N.  Y. 


THE  MIL1.WRIGHT  AND  ENGINEER'S .  CX)M- 
PANION,  comprising  decimal  arithmetic,  tables 
of  square  and  cube  rootn,  practical  geometry, 
mensuration,  strength  of  materials,  mechanic 
powers,  water-wheels,  pumps  and  pumping.eo- 
gines,  steain-engiue.s,  tables  of  specilic  gravity, 
etc.,  by  William  Templelon.  Seventeenth  edi- 
tion, corrected  by  Samuel  M4ynartl.  Platea, 
12mo.  cloth  S2.Ni 

FIVE  HUNDRED  AND  SEVEN  MECHANICAL 
.MOVEMENTS.  Embracing  all  thoee  which  are 
most  important  in  dynamics,  hydraulics,  hydro- 
statics, pneumatics,  steam-engines,  mill  and 
other  gearing,  presses,  horology,  and  miscelUi- 
neons  machinery;  and  including  many  move- 
ments never  before  published,  and  xeveral  ol 
which  have  only  recently  come  into  use.  By 
Henry  T.  Brown   tl.U 


FOCIIRTY'S  PATENT 

BALANCED  STEAM  TRAP. 


The  important  feature  of  this  trap  is  that  it  has  bal- 
anced valves,  so  that  they  will  operate  with  any  pressure, 
no  matter  how  heavy  or  light.  These  valves  give  a  full, 
clear  opening,  and  can  be  made  of  any  size  desired,  pas- 
sing a  large  or  small  amount  of  water.  Another  feature 
of  this  trap  is  that  it  is  not  intermittent  in  its  action;  the 
How  of  condensed  steam  (water)  is  constant,  no  matter 
what  the  quantity  may  be.  But  little  power  is  re<iuired 
to  open  and  close  the  valves,  as  they  are  balanced.  The 
trap  is  practically  self-adjusting  and  automatic.  The 
valves  and  valve-seats  are  of  brass,  as  also  the  lliKit,  which 
®  is  a  solid  drawn  brass  tube  very  carefully  made  and  tested. 
These  trapsare  largely  Bsed  fordrainingcoils  and  heating 
surface  in  sugar  evaporators,  lor  kettles  in  breweries,  con- 
densed milk  factories,  for  steam  heating  apparat us  of  all 
kinds— ill  fact,  all  places  where  it  is  necessary  to  carry  olf 
condensed  water. 

For  further  particulars,  price  list,  etc  ,  address 

JAMES  H.  FOGARTY,  97  Liberty  St.,  N.Y. 


MODERN  I'KACTICEof  Anu>ii<aii  Machinists  and 
Engineers.  By  i^berl  1'.  Waisoii.  This  is  a 
work  which  gives  full  illustration  of  all  the  drills 
and  cutting  tools  generally  twed  in  machine 
shops,  together  with  shop  practice  in  various 
cities,  -shop  economies,  etc.,  etc.,  together  with 
brief  treatises  and  hints  for  the  management  of 
.steam  boilers.  Its  title  is  somewhat  misleading; 
it  was  modern  when  written  in  lNj6,  but  it  still 
has  a  wide  sale,  and  is  regardeil  as  a  standard 
Work  $i.50 

SHIPBUILDING.— Modern  Shipbuilding,  and  th« 
Men  engaged  in  it  ;  a  review  of  recent  lYogress 
in  Steamship  Design  and  Construction,  togethei 
with  descriptions  of  notable  shipyards  and  sta- 
tistics of  work  done  in  the  principal  building 
districts.  By  David  Pollock,  Naval  Architect, 
with  Portraits  and  Biographical  Notes  of  Emi- 
nent Shipowner-s  shipbuilders.  Engineers,  and 
Naval  .\rchitects,  also  views  of  notable  Ships 
Demy  Svo.  haiidsonielj-  bound  in  cloth  $3.0U 

MACCORD'S  KINEMATICS  ;  OR  PRACTICAL 
.MECH.\N1SM.— A  I  reutise  on  the  Tran.smission 
and  Mcditication  of  Motion  and  the  Construc- 
tion of  Mechanical  Movements.  For  the  u.se  of 
Draughtsmen,  Machinists,  and  Students  of  Me- 
chanical Engineerin."f,  in  which  the  laws  govern- 
ing the  motions  and  various  parts  of  .Mechanics, 
as  ell'ected  by  their  forms  and  motles  of  con- 
nection, are  deduced  by  simple  geometrical 
reasoning,  and  their  application  is  illustrated 
by  accurately  constructed  diagrams  of  the 
dilforent  mechanical  combinations  dis- 
cussed $5.00 


MECH.VNICS.— The  E.ssential  Elements  ..i  lYacti- 
cal  Mechanics,  ba-seil  on  the  principle  of  work, 
designe<l  for  Eugiiiceriiig  Students.  By  Oliver 
Byrne,  formerly  Profes.-or  of  .Mathematic,-*,  Col- 
lege for  Civil  Engineers.  Fourth  edition,  illustrat- 
ed by    liumeroim    irood   fM</ruriiiy«,   pt«,i  svn, 

cloth  VO 

Contents. — Chap  1.  How  work  is  measured  by  a 
unit,  both  with  anil  without  reference  tu  a  unit 
of  time.  Chap.  2.  The  work  of  living  agents,  itie 
intluence  of  friction,  and  iutru<luces  one  of  Uie 
most  beautiful  laws  of  motmii.  Chap.  'J.  Tlie 
principles  e.\)Hiuiided  in  the  first  and  secuud 
chapters  are  applie<l  to  the  motion  of  bodies. 
Chap.  4.  The  transmission  of  work  by  simpl« 
maciiines.   Chap.  5.    Useful  propueitioOii. 

STEA51  ENGINE.— The  Cadet  Engineer,  or  Steam 
for  the  Student,  by  John  H.  i-oiig,  Ohii-f  Eii;;i- 
iieer,  U.  S.  Navy,  and  R.  H.  Buei,  -Assistant  Kii- 

gineer.U.  S.  Navy,  cu/j,  .svo,  cloth  S^.^l 

Contents. — The  advanl-iges  and  disadvant.a^es 
of  various  kinds  of  Kngines;  des^Tiptioii.  advan- 
tages, and  dis^idvaiiiages  of  various  kinds  of 
Boilers;  ap|)endages  to  biKines  antl  Boilers,  the 
I'addle  Wheel,  the  Screw  Propeller,  L'ombu^ll»a 
of  Coal,  Erection  of  Engines,  Sleam,  Ex|>aii.«ii.n 
of  St4iam,  Cut-iilfs,  the  liidirator,  the  .Slide 
Valve,  Balanced  Valves,  Saturation  of  Water  m 
Marine  Boilers,  Scale, and  the  means  of  Prevent- 
ing its  Formation;  Coiiden,~«  rs  and  Feed-Water 
He.aters.  Relation  of  Power  (or  Fueli  and  ^>peed 
in  Steam  Navigation,  Maiiagemenl  of  Engines 
and  Boilers  at  Sea,  Overhauling  the  iiUi^ioesaiid 
Boilers  in  Port,  ex.i. 


THIS  PAPER   CIRCULATES   ALL  OVER  THE   UNITED  STATES. 


iv 


^'ItE  ENGINEER. 


II 


omponnd  and  Triple 
Expansion  Engines, 

For  Steam  Yachts  and  Launches. 

Estimates  furnished  on  application. 

RILEY  ^  COWLEY, 

MACHINISTS  AND  ENGINEERS 

Richard  &  Bowne  Sts-, 

Brooklyn,  N.  T. 
Teleplioiie— 347. 


14  YEARS, 


IDSO 


1873-1887. 


JARVIS  B.  EDSON 

No.  145 

Broadway 


Recording 

STEAM 
GAUGE. 


86  LibertySt 
N.Y. 

"RE.COKUS 
THfpRESSURE 
DAY/^NICHT 
ONOURMAINS 
iANOjONOUR 
BOILERS'^ 


STEAM  USING.— Steam  Using,  or  Steam  Engine 
Practice,  by  Chas.  A.  Smith,  C.  E.,  8vo,  cloth. 

  $3  00 

Contents. — On  the  Nature  of  Heat  and  the  Prop- 
erties of  Steam  ;  Valve  Gear  ;  The  Quantity  of 
Steam  which  might  be  used  and  which  is  used  ; 
The  Indicator  and  Indicator  Diagram  ;  The  ex- 
periments of  Hirn  and  Hallauer  ;  Steam  Heat- 
ing. 

A  MANUAL  OF  STEAM  BOILERS.— Their  design, 
construction  and  operation;  for  technical 
schools  and  engineers.  Illustrated.  693  pp. 
By  R.  H.  Thurston,  M.  A.  Doc.  Eng.,  etc.,  etc. 
New  York  $6.00 


PUMP  MAKING.— A  Practical  Hand  Book  on 
Pump  Construction,  by  Philip  R.  Bjorling,  plates, 

crown  8vo,  cloth   $1.50 

Contents. — Principle  of  the  Action  of  a  Pump  ; 
Classification  of  Pumps  ;  Description  of  various 
classes  of  Pumps  ;  Remarks  on  Designing 
Pumps  ;  Materials  Pumps  should  be  made  of  for 
different  kinds  of  Liquids;  Description  of  vari; 
ous  classes  of  Pump-valves  ;  Materials  Pump- 
valves  should  be  made  of  for  dift'erent  kinds  of 
Liquids  ;  Various  Classes  of  Pump-buckets  ; 
On  designing  Pump-buckets  ;  Various  classes  of 
Pump-pistons  ;  Cup-leathers  ;  Air-vessels;  Rules 
and  Formulas,  etc.,  etc. 


THE  CONTINENTAL  IRON  WORKS. 


SOLE  MANUFACTURERS  OF 

CORRUGATED  BOILER  FLUES 

Under  their  own  patents  and  those  of  SAMSON  FOX,  of  Leeds,  England. 
niADE  IN  SIZES  FR01TI28  ins.  TO  60  ini<».  DIAMETER, 
gfij^H  ^  witli  Flanged  or  Plain  Ends. 

^-Take  Ferry  from  10th  or  23d  Sts.,  N.  Y.,  to  Greenpoint."®ffl 
Thos.  F.  Rowland,  Pres.,  Warrkn  E.  Hill,  I 

Thos.  F.  Rowland,  Jr.,  Treas.  Chas.  H.  Corbett,  f  '^'^ 


THE  LANE  8c  BODLE7  CO., 

t- 

From  heavy  patterns  and  of  unexcelled 
workmanship. 

Steel  Boilers,  Feed  Water  Heaters. 
Shafting,  Pulleys  and  Gearing. 

THE  LANE  &  BODLEY  CO., 

267  to  275  Water  St., 
CINCINNATI,  O. 


AUTOMATIC  ENGINES, 

Return  Flue, 
Portable  &  Uprig'ht  Boilers 
1 ,  3  and  6  h.  p. 

Send  for  photo  and  price  list. 
F.  J.  CURTIS, 

Spencerport,  N.lf. 


SHIPBUILDING.— The  Power  and  Speed  of  Steam 
Vessels  calculated  by  Rules  adapted  for  Vessels 
of  all  types.  By  William  Bury,  M.I.M.E.,  Con- 
sulting Marine  Engineer,  mith  diagrams,  small 
4to.  sewn    .   81.40 


Key-Seating  Machines 
and  20  in.  Drills 

A  SPECIALTV. 
SEND   FOR    LIST  OP 

New  aM  SecoM-Hand 

Lathes,  Planero,  DrlllB, 

or  anything  in  Machinists 
Tools  or  Supplies. 

W.  p.  DAVIS, 

Rochester,  N.  Y. 

Works  at  North  Bloomfield. 


NEWPORT  MffS  SHIP  BDILDINC  &DEYDOCHO, 

(ON  HAMPTON  EG  ADS.) 

Equipped  with  a  Simpson's  Basin  Dry  Dock,  capable  of  dodting  a  Tesael  600 
feet  long,  drawing  25  feet  of  water,  at  any  stage  of  the  tide. 
Repairs  made  promptly  and  at  reasonable  rates. 

SHIP  AND    ENGINE  BUILDERSi 

For  estimates  and  further  particulars,  address 
C.  B.  ORCUTT,  Pres't,  No.  1  Broadway,  New  York. 


NATIONAL  FILTER. 

Guaranteed  to  remove  hardness  from  water  FOR  BOILFR  I'SE. 


AMERICAN  POP  SAFETY-VALVE. 

The  only  Automatic,  Adjusting,  Safety  Yalve  OTer  produced. 

FOR  LOCOMOTIVES,  STATIONARY,  MARINE  AND 
PORTABLE  BOILERS. 

It  does  not  infringe  on  the  patents  of  any  valve  made. 
We  guarantee  all  panics  buying  or  using  them  protection 
against  all  suits.  | 

Accepted  for  application  to  all  marine  boilers  by  the  Board  of  Super- 
vising Inspectors  of  Steam  Vessels,  and  approved  by  the  Secretary  of 
the  Treasury  at  Washington,  D.  C,  January,  1885. 

Approved,  and  its  adoption  recommended  on  U.S.  Naval  Steam- 
ships, April  1,  1885,  by  U.  S.  Naval  Board  of  Examiners. 

AMERICAN  *STEAM  GAUGE  CO., 

36  Chardou  Street,  Boston,  Mass. 

Send  for  Price  List. 


•B¥TO1 
United 
£ngla 
Russi/ 

^PAIN 


For  Domestic  auil  .Mechanical  purposes. 
Ijarge    Sisses   for    Mills    and   Water  Woi-ks. 
NATIONAL  WATER  PUBIFYIN6  CO., 
Address  for  Pamphlet.  145  Hroadway  and  86  Liberty  St.,  N.  Y.  City. 


B.  K.  CRAMP  &  CO., 

SOLE  MANI  IWCTLRERS  OF 

AMERICAN 

MANGANESE  BRONZE, 


TKADt  MAKK 


MANGANESE  BRONZE  PROPELLER  WHEELS 
 A  Specialty.  

TO  OWNERS  OF  STEAM  YACHTS. 

We  particularly  call  your  attention  to  advantag'es 
derived  from  the  use  of  these  Wheels  for  Steam  Yachts, 
and  would  recommend  _as  a  means  of  obtaining  "maxi- 
mum speed  at  minimum  expense "  that  you  adopt  a 
Mansauese  Wheel. 

CORRESPONDENCE  SOLICITED. 


THIS   PAPER  CIRCULATES    ALL    OVER  THE    UNITED  STATES. 


New  Series,  1883, 1888.   Vol.  XX.  No 
Tenth  Year  of  Publication. 

steam  engineering,  applied 


PER  Annum.  -  Single  Copies,  8  (  knts 
August  f6,  1890. 

MECHANICS,  AND   THE  ALLIED  ARTS. 


A  FAST  ENGLISH  CRUISER. 

We  reproduce  from  the  Lonc/ow  Engineer 
a  handsome  engravin^^-  of  one  of  the  latest 
fast  cruisers  of  the  English  navy,  the  '  Me- 
dusa,' which  has  a  record  of  19.!)  knots  per 
hour.  '  The  '  Medea  '  and  '  Medusa  '  are 
built  entirely  of  steel,  and  their  displacement 
tonnag'e  is  2,800  tons.  Their  eng-ines  are 
vertical,  with  inverted  cylinders.  They  were 
desig'ned  for  a  speed  of  '.'O  knots;  and  for  the 
purpose  of  sliowing-  at  what  an  enormous 
expenditure  of  energ-y  these  hig'h  speeds  are 
attained,  it  may  be  mentioned  that  the 
'  Medea,'  with  a  displacement  of  2,800  tons, 
is  fitted  with  eng-ines  of  substantially  the 
same  indicated  horse-power  as  the  10^-knot 
armor-clad  '  Collingwood,'  with  a  displace- 
ment of  !»,500  tons,  or  between  three  and 


of  second,  2,800  tons;  coal  accommodation 
for  400  tons,  sullicient  for  8,000  knots  at  10- 
knot  speed. 


From  far  and  near  come  the  signs  that 
locomotive  enginemen  are  waking-  up  to  a 
recognition  of  the  fact  that  there  is  room  for 
improvement  in  themselves  as  eng:inenien. 
Discussion  is  r-ife,  the  lodg-erooms  are  full 
of  "engine  talk,"  books  are  being  purchased, 
models  set  up,  and  a  gradual  increase  of 
self-improvement  is  evident  all  over  the 
country.  It  is  time  this  came,  and  can  but 
benefit  all  who  take  part.  The  greatest  ben- 
efit will  be  to  the  companies  employing 
these  men,  and  they  are  the  first  to  recog- 
nize it.  Early  this  month  we  received  a 
letter  from  a  well-known  master  mechanic, 


TESTS  FOR  DRYNESS  OF  STEAM. 

Acc'ORr>LV(;  to  the  r  esearches  of  J'l  ofessor 
Denton,  of  the  Stevens  Institute,  Hoboken, 
N.  J.,  when  a  .steam  jet  is  discharging  fi  eeiy 
into  air  from  a  nozzle,  if  a  gap  is  observable 
between  the  visible  cloud  and  the  nozzle,  then 
the  steam  is  practically  dry,  and  may  also 
be  considered  practically  dry  even  if  the 
vapor  is  very  faintly  visible:  bi»t  immedi- 
ately it  becomes  distinctly  white  the  water 
present  lias  risen  to  from  1  to  2  per  cent. 
These  facts  are  most  valuable  in  making 
rapid  tests  as  to  relative  dryness,  and  the 
test  is  unexpectedly  delicate.  W e  were  all 
in  the  habit  of  considering  steam  drier  the 
more  blue  the  appeai'ance  of  the  jet,  but  we 
were  unaware  of  the  accuracy  of  the  test. 
A  v('r\'  irooil  Irst  f<ii-        steam  i-  liand. 


/■'■'' 

h  ■ 

four  times  the  weight.  The  engines  are  of 
the  twin-screw  triple-expansion  type,  with 
cylinders  of  334^  in,,  47  in.,  and  74  in.,  re- 
spectively, and  a  stroke  of  3  ft.  3  in. 

The  armament  consists  of  six  6  in.  breech- 
loading  steel  rifled  guns,  two  forward,  two 
aft,  and  one  on  either  broadside  amidships; 
ten  6-pounder  and  one3-pounder  quick-flring 
guns,  three  light  guns,  and  several  machine 
guns.  Six  torpedo  tubes  are  fitted  on 
board,  all  vinder  cover,  one  forward,  one  aft, 
and  two  on  each  broadside. 

Accommodation  is  provided  for  about 
three  hundred  men,  all  told.  There  are  two 
funnels  and  two  masts.  The  cost  of  the 
'  3fedusa  '  and  *  Medea  '  was  about  $442,000 
each  for  ships,  and  $2GG,500  each  for  machin- 
ery. The  principal  dimensions  are  as  follows: 
Length,  265  ft.,  beam,  41ft.;  draught  for 
sheathed  portion,  17.6  ft.;  for  unsheathed 
portion,  16.6  ft.;  tonnage  of  first,  2,950  tons; 


headed,  "Why  is  it  that  engineers  and  fire- 
men are  so  afraid  they  will  learn  some- 
thing ?"  Ten  days  later  we  got  another 
letter  from  the  same  man,  reading:  "  Hush, 
don't  saj'  a  word  ;  the  engineers  and  fire- 
men have  started  a  debating  club.  What 
is  the  price  of  that  valve  motion  model  'f  If 
they  last  a  month,  we  will  give  them  one." 
Good  deal  in  this  ;  think  about  it. — Loco- 
motive Engineer. 



By  a  printer's  error  a  Queensland  (Aus- 
tralia) paper  was  made  to  say  : 

"  There  need  be  demand  no  longer  for  Jules 
Verne's  and  other  blackguards'  works  of 
imagination." 

In  its  next  issue  it  said:  "For  'other 
blackguards '  please  read  '  Rider  Hag- 
gard's.' "   

Pattern-makers  black  varnish,  thinned, 
makes  a  good  waterproof  ink. 


Held  in  a  jet  of  high  pressure  steam,  if  anj' 
water  is  present,  it  will  be  knocked  out  by 
the  shock  of  impact,  and  be  apparent.  Dry 
steam  of  very  high  pressure  does  not  scald 
the  hand  for  a  moment. 


Nothing  in  the  world  is  so  indestructible 
as  a  precious  stone  Time  slightly  affects 
its  surface,  and  its  size  is  so  insignificant 
that  without  trouble  it  may  be  concealed, 
carried  about,  and  even  swallowed  on  an 
emergency.  Unlike  gold  and  silver,  it  is 
never  worn  away,  or  converted  into  cur- 
rency, or  beaten  into  the  semblance  of  things 
in  heaven  or  upon  earth,  A  first-class 
ruby  or  diamond  is  about  the  nearest  rep- 
resentative of  an  unchangeable  object 
that  it  is  possible  to  find  in  a  world 
where,  to  borrow  the  woi-ds  of  Pliny, 
nothing  is  certain  except  that  everything 
is  uncertain. 


lllE  ENGINEER. 


A  CASE  OF  "LEVITY." 

Some  years  ag-o  an  esteemed  foreig-n  con- 
temporary wr'ote  us  a  private  letter  which 
sevely  reprimanded  us  for  being-  funn}-," 
or  indulging  in  humor  upon  technical  sub- 
jects. It  seemed  to  think  this  was  highly 
derogatory  to  the  dignity  of  the  profession, 
and  it  concluded  its  homily  by  cautioning  us 
not  to  do  it  any  more.  This  extraordinary 
liberty  with  our  affairs  naturally  surpi'ised 
us,  and  as  we  could  not  see  that  we  were  so 
ver3^  culpable  we  paid  no  attention  to  our 
contemporary's  order.  We  write  this,  how- 
ever, to  draw  its  attention  as  Censor  Gen- 
eral to  the  conduct  of  a  prominent  English 
journal,  Engineering — no  less — in  publish- 
ing paragraphs  upon  technical  subjects 
which  have  a  markedly  humorous  tone,  or, 
let  us  say,  are  intended  to  have.  We  sub- 
mit one,  in  a  recent  issue  of  the  journal 
named,  in  order  that  all  may  see  what  we 
mean  It  refers  to  the  proceedings  of  the 
American  Society  of  Engineers,  a  ponder- 
ous body  which  should  not  be  made  a  butt 
of. 

"The  topical  questions  were  then  taken  up.  Tlie 
first  brought  little  information;  the  second,  as  to  the 
greatest  number  of  times  per  minute  a  dash-])ot  ap- 
paratus can  be  lifted,  such  as  is  used  in  the  Corliss 
valve-gear,  brought  out  a  variety  of  replies;  like  a 
good  fish  story,  the  last  man  had  the  best  chance, 
and  starting  at  100,  the  bidding  finally  leached  240, 
which  ought  to  satisfy  any  reasonable  man. 

That  evening  was  reserved  for  the  chimney  ques- 
tion. Professor  Gale,  from  his  name,  was  certainly 
entitled  to  a  draught,  and  it  seems  as  if  his  modest 
paper  of  the  last  meeting  had  exceeded  the  usual 
breeze  and  raised  something  of  a  cyclone.  As  this 
was  a  battle  of  the  professors,  and  as  some  one  at 
this  meeting  defined  mathematics  as  an  exact 
scientific  language,  it  may  be  supposed  that  the 
thoughts  followed  this  method  of  expression.  The 
writer  cannot  say  which  one  of  tlie  contestants 
came  out  ahead,  but  as  Professor  Wood's  i^aper  had 
the  most  formulie  in  it,  and  the  greatest  number  of 
sub-accents,  it  is  probable  his  view  is  the  correct 
one,  especially  as  he  supported  the  position  of  your 
great  English  engineer,  Mr.  W.  J.  Kankine.  These 
four  papers  will  make  excellent  vacation  reading  in 
hot  weather  and  in  a  cool,  shady  place.  If  any  one 
doubts  it  he  had  better  make  the  attempt." 

The  correspondent  of  Engineering  in  this 
country  is  stated  to  be  Mr.  William  H. 
Wiley,  of  the  firm  of  John  Wiley  &  Sons, 
New  York,  booksellers;  his  private  address 
Ave  do  not  know,  but  if  our  foreign  contem- 
porary deems  it  its  duty  to  write  him  in  re- 
gard to  his  fault  we  have  no  doubt  but  that 
a  letter  addressed  as  above  will  reach  him. 
Observe  the  levity  of  the  paragraph  in  ques- 
tion! Prof.  Gale's  name  is  made  the  subject 
of  a  feeble  little  joke  in  coupling  it  with 
"draught,"  "breeze,"  and  "cyclone."  We 
don't  think  he  will  approve  of  it,  and  this 
gives  our  contemporary  some  excuse  for 
writing  to  Mr.  Wiley.  There  is,  also,  in  the 
lines  above,  an  allusion  to  fish  stories,  which 
certainly  have  no  connection  with  technical 
subjects — far  from  it.  We  could  give  other 
instances  of  levity  in  technical  journals  than 
the  one  above,  and  quote  some  very  much 
worse,  but  we  think  this  sufficient,  and  con- 
dole with  Mr.  Wiley  in  advance. 


A  YOUNG  man  going  through  a  course  of 
electrical  engineering  at  the  Thomson-Hous- 
ton Works,  in  Lynn,  Mass.,  writes  to  his 
friends  in  Osceola,  Fla.,  as  follows:  "Here 
I  am  at  last.  I  started  at  work  in  the 
Thomson-Houston  electric  factor3^  last  Mon- 
day. To  say  I  am  surprised  is  putting  it 
mildly.  There  are  over  4,000  men  employed 
in  this  factory.  It  is  a  good-sized  town  in 
itself.  My  first  position  is  in  the  expert  de- 
partment adjusting  and  testing  arc  lamps. 
I  am  to  go  through  a  very  thorough  course, 
and  be  turned  out  a  full-fledged  electrician, 
but  it  comes  very  severe  upon  a  lazy  devil 
like  me  to  go  to  work  at  6:30  a.  m.,  and  con- 
tinue until  G  p.  M.  But  if  others  can  stand 
it,  I  can." — Scientific  American. 


Capt.  James  Raxd,  of  the  steamship 
'  Blue  fields,'  has  been  presented  with  a  gold 
watch  for  making  the  passage  from  Blue- 
fields  to  Philadelphia  in  G  days  2  hours  and 
47  minutes.  Half  of  that  watch  belongs  to 
the  chief  engineer  of  the  '  Bluefields.' 


AUTOMATIC  STEAM  STOP  VALVE. 

The  automatic  stop  valve  shown  in  the 
engraving  is  designed  to  shut  olf  steam  in 
the  pipe  in  which  it  is  fixed,  in  case  of  a  pipe 
bursting  or  of  the  engine  racing. 

When  the  automatic  valve  is  fitted  in  con- 
nection with  a  land  engine,  the  spring,  E, 
can  be  adjusted  so  that  the  steam  will  be  in- 
stantly shut  olf,  should  the  driving  belt 
break  and  the  engine  attempt  to  race.  The 
screw  for  regulating  llic  spring  being  out- 
side the  valve  chest,  the  adjustment  can  be 
made  with  the  greatest  nicety,  and  all  that  is 
required  to  put  the  valve  in  operation  is  to 
screw  down  the  valve  a  little  to  allow  steam 
to  get  to  the  other  side  and  thus  restore  the 
balance ;  then  the  valve  will  resume  its 
proper  position. 

The  automatic  valve  can  be  tested  in  less 
than  one  minute  by  pulling  the  cord,  yl, 
which  is  led  to  any  convenient  place  where 
it  can  be  easily  reached.  The  lever,  B,  is 
lifted,  and  the  small  wheel,  C,  rolls  off  the 
arm  D ;  this  action  at  once  detaches  the 
spring  E,  and  the  valve  F  instantly  closes 
against  the  upper  seat  G,  which  is  not  fixed, 
but  removable  for  inspection  or  repair  when 
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the  cover  H  is  taken  off.  No  part  of  the 
apparatus  is  liable  to  set  fast,  because  all 
the  parts  work  every  time  the  valve  is  open- 
ed or  closed  during  ordinary  working  opera- 
tions. 

The  lever  and  cord  detaching  arrangement 
are  only  intended  to  be  used  for  testing  pur- 
poses, and  in  cases  where  an  accident  to  the 
machinery  renders  it  necessary  to  shut  olf 
the  steam  instantly  by  hand.  When  the 
spring  is  detached  by  means  of  the  cord  or 
wire  communicating  with  the  engine-room 
or  other  convenient  place,  the  lower  weight- 
ed lever  comes  into  operation  and  shuts  the 
valve  at  once,  even  in  cases  where  there  is 
no  excessive  escape  of  steam,  such  as  is  re- 
quired to  work  the  automatic  arrangement. 
— Engineej'ing. 


There  was  anchored  in  and  about  New 
York  harbor  last  week  the  largest  and 
most  imposing  fleet  of  American  war  vessels 
ever  seen  in  this  neighborhood.  These  ves- 
sels represented  every  class  and  every  type 
of  marine  architecture  known  to  the  United 
States  Navy  of  to-day,  from  the  unarmored 
protected  steel  ship  '  Baltimore  '  to  the  tor- 
pedo boat  'Cushing.'  They  included  the 
'Philadelphia,'  the  partial Ij'-protected  ships 
'Chicago,'  'Boston'  and  'Atlanta';  the 
cruiser  '  Yorktoivn,'  the  double-turreted  iron 
and  steel  monitors  'Puritan,'  '  Terror, '  and 
'Miantonomoh' ;  tlie  wooden  cruisers  'Pen- 
sacola,'  'Essex,'  'Enterprise,'  'Galena,' 
' Kearsarge  '  and  '  Yantic,'  and  the  steel 
dynamite  gun  vessel '  Vesuvius.'  The  ships 
together  represent  a  displacement  of  50,730 
tons,  and  a  main  batterv  of  123  guns. 
Their  main  and  secondaiy  batteries  likewise 
show  every  type  of  gim  used  since  1840, 
from  the  ancient  muz/.le-loading  smooth- 
bore up  to  the  high-powered  breech-loading 
steel  guns  of  to-day.  The  total  horse- 
power represented  by  this  fleet  is  86,800. 


AERIAL  NAVIGATION, 

It  has  been  the  hope  of  inventors  for 
many  years  that  the  solution  of  ihe  problem 
of  aerial  navigation  would  be  accomplished 
by  the  cheap  production  of  aluminum.  The 
liglitness  and  strength  of  the  new  metal  have 
been  thought  sufficient  to  admit  of  an  alumi- 
num car  being  lifted  by  a  motor  whose  ma- 
chinery should  be  constructed  of  the  same 
light  material.  We  are  not  disposed  to 
combat  the  view  taken  by  a  Mr  Brock  and 
others,  but  it  is  of  intei-est  to  recall  that  it 
has  been  combated  by  a  very  ingenious  and 
able  thinker,  whose  argument  is  summarized 
in  his  own  words,  as  follows: 

"  1.  There  is  a  low  limit  of  weight,  cer- 
tainly not  much  beyond  .jO  pounds,  beyond 
which  it  is  impossible  for  an  animal  to  liy. 
Nature  has  reached  this  limit,  and  with  her 
utmost  effort  has  failed  to  pass  it.  2.  The 
animal  machine  is  far  more  effective  than  any 
we  may  hope  to  make  ;  therefore  the  limit 
of  weight  of  the  successful  flying  macliine 
cannot  be  more  than  50  pounds.  3.  The 
weight  of  any  machine  constructed  for  flying, 
including  fuel  and  engineer,  cannot  be  less 
than  three  or  four  hundred  pounds.  Is  it 
not  demonstrated  that  a  true  flying  machine, 
self-raising,  self-sustaining,  .self-propelling, 
is  physicall}'  impossible  ?" 

Professor  Le  Conte's  argument,  above 
summarized,  is  based  upon  the  known  fact 
that  the  largest  bird  weighs  little  if  any 
over  50  pounds,  and  on  the  deduction  there- 
from that  no  flying  animal  can  weigh  much 
more  above  that  limit.  Professor  Le  Conte 
argues  that  as  nature  has  not  produced  a 
lat^ger  bird,  it  follows  that  she  could  not, 
and  he  points  to  the  ostrich  and  emu  in  sup- 
port of  his  theory.  They  are  too  heavy  to 
fl3',  hence  their  aborted  wings.  Regarding 
the  motor  employed  in  the  flight  of  a  bird. 
Professor  Le  Conte  says: 

"Nerve  energy,  acting  through  muscular 
contraction,  and  supplied  by  the  combustion 
of  foods,  such  as  oils,  fats,  starch,  sugar  and 
fibrin,  together  form  the  most  perfect  and 
efficient  engine  that  we  know  anything  of, 
i.  e.,  will  do  more  work  with  the  same  weight 
of  machineiy  and  fuel."  Moreover,  this 
natural  machine  is  its  own  engineer  while 
"the  flying  machine  must  cai'ry  its  engi- 
neer." 

It  must  be  conceded  that  the  argument  is 
a  very  strong  one,  but  the  day  is  apparently 
at  hand  when  it  will  be  quite  possible  to  try 
a  flying  machine  constructed  in  strict  ac- 
cordance with  Mr.  Brock's  suggestions. 
We  hope  the  test  will  realize  all  that  is  ex- 
pected of  it. — Electric  Power. 

'  [We  see  nothing  to  support  the  conclusion 
arrived  at.  We  have  been  told  that  "the 
day  is  at  hand"  for  at  least  a  century.  Yet 
there  is  not  even  an  approach  to  a  flying 
machine  yet.] 

Under  the  head  of  "Costly  Engines,"  the 
Marine  Review,  Cleveland,  says: 

"Just  $735,000  is  the  price  to  be  paid  the 
Quintard  Iron  Works,  New  York,  for  the 
machinery  ol  \\\e  '  Maine.'  The  'Maine' 
has  two  propelling  engines,  one  for  each 
sciew,  and  both  alike.  Each  engine  is  of 
the  vertical  triple-expansion  type,  placed  in 
a  separate  water-tight  compartment.  The 
cylinders  are  35i  inches,  57  inches,  and  88 
inches  m  diameter,  by  36  inches  stroke,  and 
are  intended  to  work  at  132  revolutions  per 
minute  at  full  speed.  The  calculated  power 
of  the  main  engines  with  the  air  and  circu- 
lating pump  engines  is  9,000  h.p.'" 

Well,  friend,  this  is  only  $82  per  h.^).,  not 
at  all  dear,  considering  the  work  upon  them. 
 •  

In  technical  journalism  one  is  often  called 
upon  to  publish  opinions  and  explanations, 
that  however  sound,  are  for'the  time  unpopu- 
lar. We  have  not  refrained  from  candid 
comment  on  such  things,  and  ai-o  perfectly 
willing  to  be  judged  by  the  blunders  made 
when  set  against  the  foreseen  results  that 
have  been  predicted. — The  Journal  "Indus- 
try." 

"We  concur  in  the  above. 
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TiiK  Bureau  of  Press  Clippings  scmkIm  us 
a  circular  asking  us  to  pay  Uiein  $40  per 
thousand  for  "items  "  vvhicli  ilw.y  think 
will  be  of  value  to  us.  As  tlu!se  items  are 
the  usual  trash  floating  through  the  press 
of  the  country,  they  are  worthless  to  our 
readers.     In   nearly  all  cases    they  are 


COMPOUND  LAUNCH  ENGINE.  No.  4. 

By  thk  Bvreav  of  Steam  Engineekin(;, 
IJ.  S.  N. 

The  engraving  in  this  issue  represents  a 
front  elevation  of  l)oth  cylindeis  in  section, 
sliowing  every  detail  and  dimension;  also  a 
plan  of  the  cylinders  in  section.    From  these 


The  coolest  [jlace  when;  men  do  business 
in  New  Yoi-k  is  the  old  Washington  mar- 
ket. All  the  refrigeratoi-s  in  the  mai-ket 
are  cooled  by  the  Cool  Air  Compan\'.  The 
pipes  wliich  lead  from  the  central  plant  to 
the  refiigerators  I'un  in  every  direction  just 
under'  the  roof  of  1  he  mai-ket.   On  the  warm- 


.  Vosaea  a  d-  bfur  % .  Drain  Cuckn. 
4  7  TJoawn  i:,d,ej,fur  Jndtcalor.J. 


lioHsea  0  Jt  It  are  plav  j  at 
mlthlle  of  CuUnder  and  laj) 
peil/or  <A  In.iHpe. 


Brasses}-32in.  shorter  than  the  Journals 
rislims,  Cylinder  Covers  and  Heads  to 
befitted  to  templates. 


wholly  incorrect  on  technical  matters,  and 
often  culled  from  encyclopedias  by  sub- 
editors on  a  sudden  call  for  copy.  However 
useful  they  may  be  to  politicians  and  actors, 
they  are  of  no  value  to  us.  When  we  want 
sub-editors  we  will  hire  them  ourselves. 
Moreov^er,  the  price  is  preposterous. 

Prof.  Putnam,  In  his  report  to  the  Pea- 
body  Museum  for  the  current  year,  says 
that  man  has  existed  for  ten  thousand  years 
in  this  country. 


our  readers  will  get  a  clear  idea  of  the  whole 
structure.  Other  details  will  be  given  in 
later  issues. 


A  FIRST-CLASS  passenger  train  of  five  cars 
and  a  locomotive  as  it  stands  upon  the  track 
represents  about  875,000.  Put,  say  200  peo- 
ple in  it,  and  let  it  go  at  the  rate  of  forty 
miles  an  hour,  and  then  try  to  estimate  the 
weight  of  responsibility  upon  the  men  who 
have  it  in  charge. — Locomotive  Fireman's 
Journal. 


est  days  these  pipes  are  covered  with  snow 
half  an  inch  thick.  This  cools  the  air  around 
them,  and  the  cool  air  naturally  falls,  thus 
cooling  the  entire  atmosphere  in  the  mar- 
ket.— Xew^  Item. 

This  would  be  very  nice  if  true,  but  it  isn't: 
the  pipes  are  all  lagged,  so  the  market  is  a 
little  warmer  than  the  street. 


A  VERTICAL  boiler  57  feet  high  and  12 
feet  in  diameter  was  recently  built  in  this 
city. 
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HONORS  TO  AN  AMERICAN  ENGINEER. 

The  memorial  to  A.  L.  Holle^'  is  to  be 
erected  in  Wasbin^^  ton  Square  in  this  city  in 
October,  and  is  to  be  made  an  event  of  much 
ceremony  and  importance.  Unveihng-  the 
bust  will  take  place;  but  the  commemorative 
address  of  the  occasion  will  be  delivered,  be- 
fore the  open  air  ceremony,  in  Chickering 
Hall,  which  has  been  engag-ed  by  the 
Institute  of  Mniing-  Engineers  for  all  the 
sessions  of  both  societies  in  this  city.  Mr. 
James  Dredge,  editor  of  London  Eiigineer- 
ing,  is  to  deliver  the  address.  Besides  his 
abiUty  to  grasp  the  subject,  Mr.  Dredge 
possesses  a  qualification  which  renders  him 
welcome  as  well  as  competent.  James 
Dredge  was  one  of  Mr.  Holley's  most  loyal 
friends.  It  was  at  the  house  of  Mr.  Dredge 
that  he  was  nursed  back  to  life  from  the 
first  attack  of  the  disease,  which  after  an- 
other year  proved  fatal.  The  occasion  is  an 
international  one.  The  memorial  itself  is  a 
testimony  from  engineers  of  both  hemi- 
spheres. Its  dedication  will  be  graced  with 
the  presence  of  hundreds  of  guests  from  be- 
yond sea. 

At  the  conclusion  of  his  interesting  and 
valuable  article  on  "The  Adaptation  of 
Steam  Machinery  in  Marine  Construction," 
Charles  E  Emery,  Ph.D.,  says: 

"The  uncertainty  involved  in  attempting  these 
high  speeds  is  shown  by  the  fact  tliatthe  'Teutonic,' 
which  it  was  expected  woukl  greatly  outstrip  all 
rivals,  has  not  yet  proved  superior  in  speed  to  the 
'Etruria'  and  '  Urnbria'  of  the  Cunard  line,  and  al- 
though she  has  occasionally  done  better  than  the 
'City  of  New  York,'  she  is  still  far  behind  the  'City 
of  Paris.'  The  machinery  of  the  'Teutonic'  devel- 
ops less  power  than  that  of  the  '  City  of  New  York' 
or  the 'City  of  Paris'  the  builders  evidently  depend- 
ing somewhat  upon  the  shape  of  the  hull,  which  is 
longer  and  narrower  than  those  of  the  new  Inman 
steamers.  The  speaker  believes  that  the  chief 
difiiculty  is  with  the  amount  of  power  applied,  and 
that  the  slight  differences  which  can  be  obtained  by 
changes  in  models,  already  good,  can  have  no  ap- 
precijible  effect  on  the  result." 

This  is  certainly  sound  from  every  aspect. 
The  first  essential  in  a  fast  ship  is  power, 
the  second — power;  and  the  third — power; 
first  and  last,  powxr  makes  the  ship  go. 
We  can  drive  a  church  through  the  water 
20  knots  an  hour  if  we  can  make  the  church 
carry  the  power.  Some  of  the  models  made 
half  a  century  ago  have  never  been  im- 
proved upon.  Make  the  screw  turn  up  and 
the  ship  will  go. 



A  METHOD  of  cooling  and  ventilating  a 
theatre  is  in  successful  operation  in  this 
city.  The  arrangement  is  simple.  In  the 
basement  of  the  theatre  next  to  the  air 
shaft  is  fixed  a  blower  8  feet  in  diameter. 
This  instrument  draws  air  from  the  roofs 
of  the  surrounding  buildings  and  forces  it 
into  a  great  ice  tank.  Two  tons  of  ice  are  in 
this  tank,  and  as  it  melts  the  water  trickles 
down  over  several  corrugated  iron  inclined 
planes.  The  air  strikes  the  bottom  plane 
and  winds  its  way  up  to  the  ice  itself,  get- 
ting cool  as  it  passes.  Reaching  the  ice  it 
passes  over  that  substance  and  through 
long  ducts  it  is  forced  up  under  the  audi- 
torium. In  each  of  the  aisles  of  the  orches- 
tra, in  the  floor,  are  eight  registers,  through 
which  this  cold  air  rushes  up.  Its  effect  is 
instantaneous,  and  in  order  that  the  fresh  air 
may  be  kept  in  motion  a  dozen  or  so  large 
electric  fans  are  placed  on  the  walls.  B}' 
actual  measurement,  after  the  system  was 
fairl}^  at  work,  it  was  1G°  cooler  in  the  audi- 
torium than  it  was  in  the  lobby,  and  the  air 
was  perfectly  fresh.  Two  tons  of  ice  will 
be  used  in  cooling  the  theatre  at  each  per- 
formance. 

An  accident  happened  at  the  Housatonic 
Railroad  round  house  in  Bridgeport,  Ct.,  re- 
cently, which  is  very  suggestive.  A 
Mogul  engine  was  standing  with  steam 
up,  when  for  some  unexplainable  cause 
it  suddenly  started.  No  one  was  in 
it  or  near  it,  and  the  big  locomotive  plunged 
into  the  turn-table  pit  and  was  badly 
wrecked.  A  leak3^  throttle  valve  caused 
the  trouble,  but  suppose  some  one  had  been 
underneath,  overhauling  some  part  ? 


JAMES  WATT'S  WORKSHOP. 

Watt's  own  workshop  is  at  his  residence, 
Heathfield  Hall,  nearly  two  miles  from 
Soho.  The  old  manor  house  stands  in  a 
densely  wooded  tract  of  nineteen  acres,  and 
was  a  quite  pretentious  building  even  in 
Watt's  time.  It  is  now  converted  into  a 
mansion  by  George  Tangye,  Es(i.,  who 
leased  it  about  twelve  years  ago  for  a  long 
term,  giving  bonds  for  the  preservation  of 
Watt's  I'oorn,  safe,  intact,  and  without 
change  other  than  required  for  its  preser- 
vation. This  room  is  in  a  wing  of  the 
building,  and  reached  by  a  narrow  stair 
and  door  that  indicate  seclusion.  In 
this  room,  not  more  than  twenty  feet 
square,  is  a  complete  museum  of  models, 
machines,  implements,  and  apparatus,  em- 
ployed by  Watt  in  his  last  days,  spent  here 
in  experiment  and  working.  He  died  in 
1819,  after  a  short  illness,  and  down  to  the 
last  he  permitted  no  one  to  enter  as  a  matter 
of  curiosit}^,  or  for  any  purpose  not  directly 
connected  with  his  work. 

He  was  a  mathematical  instrument  maker 
by  trade,  and  in  that  trade  had  acquired  the 
art  of  tool  handling  and  jirecision,  while  his 
experience  as  an  engineer  made  him  master 
of  physics  and  forces,  also  of  mechanical 
movements  and  practical  afi'airs  of  every 
kind.  We  infer  from  traditions  concei'ning 
Watt  in  his  own  neighborhood,  that  he  v/as 
taciturn,  abstracted,  and  petulant  if  dis- 
turbed; some  evidence  of  this  exists  in  a 
little  shelf  alongside  the  entrance  to  his 
room,  where  his  luncheon  was  placed  if  he 
did  not  open  the  door  when  that  meal  was 
announced. 

We  had  the  privilege,  through  the  cour- 
tesy of  Mr.  Tangye,  to  accompany  him  in 
exploration  through  this  room  about  ten 
years  ago,  and  regret  that  we  cannot  now 
give  a  tolerably  complete  description  of  its 
outfit.  The  amount  it  contains  is  enormous, 
and  possible  only  by  reason  of  the  extreme 
order  and  careful  arrangement  of  everj^- 
thing.  There  are  from  50  to  100  trays  or 
drawers,  fitted  into  cases,  and  these  trays 
subdivided  by  partitions  so  that  each  tool 
had  its  place.  Taps  for  example,  were  not 
only  each  one  in  its  place,  but  in  many  cases 
were  wrapped  in  oiled  paper.  The  diameter 
and  pitch  were  indicated  in  each  case,  and 
the  same  rule  applied  wherever  classification 
was  possible. 

The  most  remarkable  thing  of  all  was  his 
"duplicating  machine,"  one  of  his  latest  in- 
ventions,and  the  forerunner,in  date, of  along 
list  of  carving  machines,  irregular  turning 
of  lasts,  gunstocks,  etc.  The  machine  in 
Watt's  room  was  especially  adapted  for 
carving  and  shaping  medallions  or  relief 
work,  and  there  is  a  bust  on  the  machine 
partiall}^  completed,  and  just  as  Watt  left  it 
seventy  years  ago. 

In  the  stove,  an  iron  one  of  the  Franklin 
pattern,  are  the  embers  of  his  last  fire;  on 
the  top  is  a  crucible  that  was  being  used 
for  some  purpose,  and  on  a  high  shelf  we 
came  upon  a  meerschaum  pipe,  well  colored. 
It  was  a  curious,  weird-like  evening  of  ad- 
venture never  to  be  forgotten,  not  only  be- 
cause of  the  associations,  but  because  of  the 
lesson  in  order  and  system  that  the  work- 
shop afforded,  and  in  this  trait  we  can  see 
much  that  contributed  to  Watt's  success. 
No  one  has  ever  seen  much  success  come 
out  of  a  "junk  shop,"  a  term  that  will  apply 
to  a  good  manj^  shops  of  our  daj^ — The 
Journal  "Industry.''' 

The  long-continued  series  of  failures  of 
machinerj'  attending  the  new  British  war- 
ships leads  an  editor  to  think  of  keeping  such 
a  paragraph  as  this  in  type: 

"  H.  M.  S.  went  out  on  for 

her  steam  trial.    At  the  end  of  the  

hour  the  tubes  of  her  boilers  gave  out." 

The  '  Carnarvon '  is  a  steam  tender  at 
Cape  Town,  S.  A.,  and  has  two  screws,  one 
forward  and  one  aft.  She  is  00  feet  long  b\- 
13  feet  beam,  and  she  steamed  6,000  miles 
from  England,  where  she  was  built  in  lSS-1,  [ 
to  her  present  location  without  accident.  I 


ON  DECK,  THERE ! 

I  remember  when  the  evening  came  down 
dark,  seating  myself  abaft  the  saloon  for 
shelter  from  the  wind  which  the  steamer's 
progress  was  making  to  blow  very  nearly 
half  a  gale.  An  engine-room  hatchway  was 
directly  in  front  of  me,  protected  by  grat- 
ings, and  peering  down,  I  could  see  through 
another  grating  into  the  black  depths,  a  dis- 
tance of  forty  feet  beneath.  There  were 
scarlet  liglits  at  the  bottom ;  the  glow  of 
one  or  more  of  the  eigliteen  furnaces.  You 
could  see  phantom  figures  moving,  catching, 
now  and  again  as  they  passed  fi-om  dark- 
ness into  darkness,  a  gleam  from  the  fires 
that  seemed  to  give  them  an  outline  of 
flame.  The  effect  was  extraordinaiy. 
Often  voices  broke  into  song  down  in  those 
mysterious,  resonant  depths.  The  shovel- 
ing of  coal  was  incessant.  By  listening  a 
little  you  found  words  distinctly  articulated 
by  the  engines.  You  fitted  the  rhythmic, 
metallic  pulsations  with  syllables  which  be- 
came a  sentence  that  was  fast  repeated  over 
and  over  and  over  again.  It  seemed  to  me 
as  though  there  wei-e  some  mighty  giant 
working  belovv  there  in  the  fire-touclied 
darkness  ^  ou  saw  through  the  gratings  ;  he 
breathed  harshh'  and  heavily,  often  with  a 
fierce  hissing  through  his  clenched  teeth,  as 
though  the  burden  of  his  tremendous  labor 
grew  too  heavy  for  him,  and  he  expended 
his  impatience  in  a  bitter  sigh.  There  were 
a  hundred  sounds  to  suggest  the  presence 
below  of  some  powerful  human  .spirit,  rather 
than  the  mechanical,  soulless  action  of 
beams  of  metal  and  lengths  of  massive  steel 
revolved  by  steam.  It  was  the  heavy  pant- 
ing that  made  you  think  of  the  hidden  giant. 

I  listened  to  the  sounds,  human  and  me- 
chanical, which  rose  through  that  engine- 
room  grating  as  I  would  to  expressions  of  a 
life  utterl}'  distinct  from  and  wholh'  separated 
from  our  own.  The  gushes  of  air  coming  up 
through  the  hatch  were  unendurably  hot. 
A  whole  forest  of  windsails  swinging  with 
distended  arms  in  the  gloom,  like  the  sheeted 
figures  of  hanged  men,  carried  the  cool  wind 
into  the  region  of  fire  beneath  :  but  the  heat, 
as  suggested  the  fervid  puffings  rising 
from  the  engine-room,  made  one  wonder 
how  men  could  be  found  capable  of  discharg- 
ing the  laborious  duties  of  firemen  and 
trimmers,  in  an  atmosphere  of  which  the 
merest  wliitf  snatched  from  the  deck  op- 
pressed and  enervated  the  whole  system. 

The  stokers  and  firemen  have  the  hardest 
times  of  it  on  board  ship  in  these  days,  I 
think.  Jack  inhabits  a  fine  forecastle  com- 
pared to  what  he  used  to  sling  his  hammock 
in  in  the  old  times  of  slush  lamps,  blackened 
beams,  dripping  carlines,  and  rats  as  big  as 
cats.  His  food,  if  it  be  not  better,  is  surely 
not  worse  than  it  was,  anyhow.  Thei'e  is 
nothing  particular  to  be  done  aloft,  at  least 
in  such  three-masted  schooners  as  the  '  Tar- 
tar.' There  is  no  deep  sea  lead  to  heave,  and 
the  duties  of  the  sailor  are  restricted  to 
cleaning,  scrubbing,  and  swabbing.  Besides 
all  this  he  is  in  the  fresh  aii-  when  his  watch 
comes  round.  But  when  I  thought  of  the 
lot  of  the  firemen,  and  of  those  whose  daj- 
and  night  work  lies  in  the  engine  room  ; 
when  I  contrasted  the  mild,  delightful 
breezes  I  was  breathing  with  that  stagnant, 
feverish  atmosphere  where  the  fire  god  was 
doing  his  work  :  and  when  I  listened  to  the 
incessant  sounds  of  shoveling  and  the  per- 
petual metallic  roaring  of  the  fabric  of 
C3  linders,  piston-rods,  crank-shafts,  connect- 
ing-rods, and  the  like,  revolving  a  propeller 
weighing  eleven  tons,  I  confess  it  was  with 
amazement  that  I  listened  to  the  cheery  and 
hearty  singing  of  the  poor  follows  at  their 
toil. 

For  it  seemed  to  me  that  if  I  had  to  work 
in  an  engine  room  I  should  have  but  small 
heart  to  pipe  out  even  the  most  lugubrious 
ditty  I  am  acquainted  with. —  W.  Clark 
Russet. 


Tavo  more  double  end  screw  ferryboats 
are  to  be  built  by  the  Hoboken  Ferry  Com- 
pany, of  this  city,  similar  to  the  'Bergen.' 
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WORDS  FITLY  SPOKEN." 

J.  F.  HoLLOVVAY,  Pant  Prcsitleiit  of  Uk; 
American  Society  of  Meciianical  Eiif^iiieers, 
himself  an  on^zfineer  of  credit,  and  renown, 
was  recently  invited  to  address  the  engnieer 
graduates  of  Stevens  Institute.  In  a  brief 
address  he  ^'ave  them  a  retrospect  of  the 
pioneer  eng'ineers  of  this  countiy  which 
is  of  interest  to  all.  We  reg'ret  that  we  can- 
not reproduce  it  in  full. 

"To  tell  you  of  tiie  old-time  country  ma- 
chine shop  would  be  to  occupy  too  much 
time,  and  as  you  will  never  look  upon  it  you 
would  not  recog-nize  the  picture  I  mig-ht 
bring-  befoi'e  you.  Of  the  course  of  study 
pursued  by  the  boy  who  wanted  to  be  an  en- 
g-ineer  when  I  was  young',  I  have  to  say  but 
a  few  words.  Counting-  the  time  occupied  in 
building-  the  kitchen  lire  in  tlie  iiu)rning'  in 
the  home  of  the  "boss,"  caring-  for  his  horse, 
and  milking-  his  cow,  to  the-^  time  when  the 
hour  of  nine  at  night  rang-  out  from  the  vil- 
lage church,  and  we  blew  out  our  dim, 
smolvy  lamps,  and  stumbled  over  the  castings 
and  rubbish  with  which  the  shop  lloor  was 
strewn  in  our  eager  haste  to  g-et  away,  we 
had  worked  long-  hours,  the  eig-ht  hour  sys- 
tem not  having-  at  that  time  been  invented. 
There  were  then  and  there  few  opportuni- 
ties to  learn  by  observation  even,  for  while 
our  shop  was  as  good  as  any  it  was  primi- 
tive enoug-h  in  its  ai-chitecture,  its  general 
arrangement,  and  especially  in  its  tools. 
Were  1  to  tell  the  class  of  Mechanical  En- 
gineering of  Stevens  Institute  of  the  big  bull 
lathe  of  which  we  boys  knew  so  well,  and 
were  so  proud  of,  what  I  would  say  would 
convey  to  you  but  little  meaning.  Should  I 
undertake  to  describe  its  wooden  ways,  with 
a  little  strip  of  flat  iron  let  into  the  top  of 
the  heavy  timbers,  and  the  blocks  we  used 
to  put  under  the  head  and  tail  stock  to  raise 
them  up  when  we  wanted  to  bore  out  an 
extra  large  gear  wheel,  of  say  four  feet  in 
diameter,  I  am  sure  you  would  not  know 
what  I  was  talking  about,  or  if  I  should  at- 
tempt to  describe  the  hand  tools  with  which 
our  oldest  jour,  turned  cast-iron  shafts  and 
gudgeons  in  this  lathe,  I  am  confident  it 
would  all  be  Choctaw  to  you.  Your  teachers 
have  never  described  such  tools  to  you,  your 
books  do  not  contain  illustrations  of  them, 
and  in  your  workshops  and  cabinets  I  see 
nothing  to  hint  that  the3'  ever  existed;  and 
so  it  would  be  of  our  upright  drills,  our 
makeshift  tools  of  all  kinds — they  are  of  the 
past,  and  their  use  a  forgotten  art.  You 
will  find  in  the  literature  of  to-da^'  a  good 
deal  is  said  about  'the  rule  of  thumb.'  It 
has  served  as  a  basis  for  many  a  jest,  and 
as  a  text  by  whicli  to  show  the  vast  superi- 
ority of  the  present  over  the  past.  But  I 
am  talking  to-night  of  the  old-time  workmen 
who  had  few  or  no  tools;  I  am  speaking  for 
the  dead  and  gone  engineers,  who,  with 
their  native  good  sense  and  active  brains, 
supplemented  with  skillful  hands  and  the 
traditionary  'thumb  rule,'  did  accomplish 
ever  so  much  for  their  day  and  generation. 
As  compared  with  the  micrometer  meas- 
uring macliine  which  stops  not  short  of  reg- 
istering the  one-tenth  of  one-millionth  of  an 
inch,  or  the  Vernier  calipers  whose  thou- 
sandth of.  an  inch  is  common  every  day 
practice,  a  flat,  wide  thumb,  grimy  with  toil 
and  hardened  with  use,  sliding  up  and  down 
a  well-worn  two-foot  rule  on  which  the  six- 
teenth marks  were  worn  off,  and  eighths 
but  dimly  seen,  the  rule  of  such  a  thumb 
does  not  seem  to  be  strictly  accurate,  or 
fairly  infallible;  and  yet,  it  was  with  such  a 
thumb  and  such  a  i-ule  that  George  Stephen- 
son built  the  'Rocket,'  Whitney  made  the 
cotton  gin,  McCormick  cobbled"  up  a  grain 
reaper,  Fulton  an  engine,  and  Evans  a 
steamboat;  it  was  by  the  'rule  of  thumb'  and 
few  tools,  the  flrst  ideas  of  machines  that 
have  since  revolutionized  the  world  were 
molded  into  shape,  and  started  on  their  sub- 
sequent career  of  prosperity.  There  is,how- 
ever,  one  thing  that  should  be  borne  in  mind, 
it  does  make  a  vast  dill'erence  whose  thnmb 
it  is  that  makes  the  rule  or  molds  the  ma- 
chine. 


"In  the  West,or  what  was  the  West  when 
I  was  a  boy,  a  good  deal  was  said  about  a 
sixth  sense;  it  was  there  called  'hor.se 
sense.'  I  do  not  And  that  in  the  list  of 
studies  as  pursued  in  the  modern  schools, 
tliat  there  exists  a  professor  of 'hor.se  sense'; 
perhaps  such  teaching  is  not  now  nece.s.sary, 
but  it  was  a  great  aid  to  the  young  chaps 
who  years  ago  wanted  to  he  (jngineei  s,  and 
could  find  no  schools  of  engineering  to  go  to. 
The  possession  of  this  sen.se,  wliether  ac- 
({uired  by  cxjx'rience  or  observation,  or  the 
result  of  natural  instinct,  was  of  great  value 
to  a  young  man  when,  as  a  'cub  machinist,' 
he  had  brought  to  him  a  job  to  do,  the  like 
of  which  he  had  never  before  seen,  and  for 
which  there  were  no  special  or  even  suitable 
tools.  It  came  into  excellent  play  as  he  stood 
and  looked  over  the  wor-k  to  be  done,  and, 
unaided,  puzzUid  hmiself  as  to  how  he  should 
go  about  it. 

"Many  a  time  have  I  seen  liim  pull  out  his 
worn  rule,  slide  it  over  the  job  before  him, 
then  chalk  a  few  figures  or  a  sketch  on  the 
vice  bench,  conti-act  his  brow%  scratch  his 
bent-down  head  in  deepest  thought,  until 
suddenly  there  would  come  to  him,  like  a 
revelation,  a  gleam  of  satisfaction  that 
would  light  u})  his  face,  smooth  his  furrowed 
brow,  and  he  would  start  out  to  scan  the  ar- 
ray of  old  and  odd  things  with  which  the 
shop  walls  were  adorned,  would  tumble  out 
the  accumulated  scrap  which  had  found  re- 
fuge under  the  vice  bench,  would  dig  to  the 
bottom  the  old  scrap  pile  in  the  corner  which 
had  in  it  a  little  of  everything,  .selecting  from 
one  place  an  odd  gear  wheel,  a  crank  handle 
from  another,  to  which  he  would  add  a  short 
shaft,  or  a  long  screw,  then  with  the  aid  of 
the  carpenter,  a  lot  of  blocks  and  a  few 
planks,  bolted  together  with  long  bolts  made 
to  do  dut3"  as  short  ones  by  the  stringing  on 
them  of  old  nuts  slipped  to  do  duty  as  wash- 
ers, he  would  rig  up  a  jigger  on  some 
worn  out  lathe,  the  like  of  which  had  never 
before  been  dreamed  of.  And  all  this  under 
a  sharp  cross-fire  of  wit,  puns  and  queries 
from  his  mates,  who  discussed  with  each 
other  across  the  shop,  in  terms  and  tones 
meant  for  his  ear,  their  ideas  and  imagin- 
ings as  to  what  the  '  cub '  was  up  to,  and 
what  he  would  have  when  he  got  through. 
I  have  seen,  too,  the  culmination  of  his  im- 
provised contrivance,  which,  tied  up  with 
ropes  and  hitched  up  with  odd  pieces  of  old 
belts,  when  started  up,  did  just  what  the 
young  genius  who  had  gathered  them  to- 
gether expected  them  to  do.  And  I  have 
seen  this  possessor  of  'horse  sense,'  with 
illy-concealed  pride,  walk  up  and  down  the 
shop  floor  with  his  hands  in  pockets,  whis- 
tling softly  to  himself,  while  his  shopmates 
gathered  around  his  conglomerated  ma- 
chine, whispered  to  each  other  in  subdued 
tones:  '  By  gosh,  she  goes.' 

"  As  I  have  previously  said,  possibly  with 
the  wonderful  advance  in  tlie  art  of  machine 
tool  construction,  this  kind  of  '  horse  sense' 
is  no  longer  essential;  but  after  all,  it  is  tlie 
province,  or  should  be,  of  colleges,  and  tech- 
nical ones  especially,  so  to  ti-ain  the  minds 
of  their  students  as  that,  not  relying  on  the- 
ories or  formulas  alone,  they  will  so  use 
them  in  coimection  with  thought,  as  that 
they  shall  become  aids  only  in  the  accom- 
plishment of  what  comes  before  them  to  be 
done.  I  cannot  conceive  of  any  education 
that  can  supplant  thinking  in  the  making  of 
a  successful  engineer.  To  think,  think,  think 
out  a  problem,  isthe  only  true  way  to  success- 
fully solve  it.  Nothing  in  the  profession  you 
have  wiseh'  chosen  can  ever  take  the  place 
of  hard  thuiking;  schools,  laboratories, 
libraries,  lectures,  and  such  shop  practice  as 
you  ma}'  have  had,  will  be  of  most  valued 
aid  when  supplemented  b}- hard  thinking.  I  do 
not  believe  all  tlie  theories  in  the  world  alone 
could  teach  one  how  to  drive  a  nail.  Noth- 
ing but  practice  will  do  that,  and  even  prac- 
tice without  thought  will  not  accomplish  it; 
you  must  have  both  combined.  When  you 
drive  a  nail  in  a  board,  what  do  you  do  ? 

Do  you  trust  to  luck  that  the  swinging 
hammer  above  your  head  shall  come  down 


on  the  right  place  ?  No.  Do  you  concen- 
trate your  thoughts  on  the  hammer  circling 
in  the  air?  No.  You  concentrate  your 
thoughts  and  e^'es  sf|uai-e  on  the  head  of  the 
nail  you  want  to  hit;  and  no  matter  where 
your  hammer  is,  or  what  curves  it  describes 
in  air,  if  your  inten.se  thought  is  on  the  spot 
where  the  blow  should  fall,  there  it  will  fall; 
if  your  thoughts  wobble  and  are  uncertain, 
you  will  mi.ss  the  nail  or  knock  it  sideways. 
Did  you  ever  .see  ranged  about  an  aiivil  a 
half  dozen  stalwart  strikers  who  were  called 
up  to  iielp  the  head  smith  d»-awdown  a  large 
shaft,  or  make  a  heavy  weld  ?  If  so,  you  have 
■seen  them  ranged  in  a  semicircle  before  the 
anvil,  each  with  his  sledge  hammer  poised  in 
the  air  awaiting  the  nod  of  the;  ma.ster, 
smith,  who,  with  a  small  hand  hammer, 
strikes  a  light  l)low  where  he  wants  th(;fir-st 
sledge  to  strike,  and  as  each  swinging  sledge 
falls  in  rhythmic  .sequence  on  the  glowing 
iron,  they  each  fall  in  the  ver-\-  spot  where 
the  hammer  of  the  head  smith  has  last 
struck,  and  why  ?  Because  each  successive  r 
str-iker  has  fixed  his  thoughts  upon  the  spot 
indicated;  and  as  the  finished  task  lies  cool- 
ing on  the  earth-trodden  floor,  shaped  and 
completed,  it  is  a  beautiful  example  of  what 
concentrated  thought,  aided  by  muscular 
energy,  can  accomplish.  And  "so  the  man 
who  never  had  a  chance  to  go  to  an  insti- 
tute of  technical  culture,  and  who,  late  in 
life,  was  asked  to  say  something  to  a  cla.ss 
of  engineering  students  who,  more  favored, 
did  go  to  such  an  institution,  and  who  for 
want  of  that  early  training  may  have  said 
to-night  many  things  it  would  have  been 
better  not  to  have  said,  desires  to  add  but  a 
word  more  to  those  he  has  already  spoken, 
and  that  is:  Prize  highly  the  opportunities 
you  have  here  enjoyed;  they  will  be  of  great 
value  in  the  future  if  rightly  u.sed,  but  great 
as  they  are,  they  will  not  lead  you  to  success 
if  you  do  not  have  something  o'f  the  patience, 
perseverance,  industry  and  pluck  which 
alone  was  the  training,  and  the  patrimony, 
of  the  engineers  who  graduated  from  out 
the  country  machine  shops  of  long  ago. 

The  Revenue  Marine  officer  has  neither 
the  advantages  of  the  civil  nor  those  of  the 
naval  employee  of  the  Goveinment.  The 
former  works  usually  in  the  daytime  and  at 
fixed  hours;  the  rest  of  the  time  is  his  own 
and  he  lives  at  his  home.  His  pa}'  goes  on  in 
sickness,  and  he  has  a  vacation  each  year 
without  forfeiting  any  salary.  The  Revenue 
Marine  officer  must  face  the  dangers  of  the 
arctic  seas  and  tropical  pestilence,  as  well  as 
of  the  storms  in  which  he  is  called  upon  to 
save  life.  He  is  cramped  on  shipboard, 
where  he  serves  night  and  day,  and  his  pay 
is  cut  down  both  for  sickness  and  for  absence 
on  leave.  On  the  other  hand,  the  naval 
officer,  while  sharing  the  hardships  of  ser- 
vice  afloat,  receives  larger  pay  in  the  same 
rank,  can  attain  higher  rank, "has  no  deduc- 
tion for  the  leave  of  absence  to  which  he  is 
entitled,  has  longevity  pay,  enjoys  the  ad- 
vantage of  trial  by  a  court  of  his  peers  if 
charged  with  shortcomings,  and  can  retire 
on  comfortable  pay  in  his  declining  veai-s. 
If  such  advantages  could  be  assured  to  the 
Revenue  Marine  officer  without  the  transfer 
to  the  navj-,  he  would  presumably  be  well 
satisfied.  But  experience  shows  "that  Con- 
gress is  not  willing  to  make  such  precedents 

for  emplovees  in  the  civil  departments  

X  F.  Times. 

Ix  a  review  of  a  work  on  slide  valve-gears 
in  the  Franklin  Institute  Journal,  the  re- 
viewer, who  appends  his  initials  onlv.  H 
W.  S.,  says: 

"In  the  preface,  the  comparison  luaile  between 
the  Zeuner  and  the  Bilgraiu  diagram  is  simply  an 
evidence  of  the  fact  that  the  author  does  not  know 
what  he  is  talking  about." 

Go  softly,  H.  W.  S.;  a  man  never  loses 
anything  by  putting  his  thoughts  into  polite 
forms  of  speech. 

C.  D.  MosHER,  builder  of  the  fast  steam 
launch  'Buzz,'  has  completed  another  vessel 
which  is  much  faster.  We  shall  illustrate 
it  shortly. 
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THE    AMERICAN    CRUISER  'CHICAGO,' 
U.  S.  N. 

The  '  Chicago,'  U.S.  N.,  excited  nearly 
as  much  adverse  comment  upon  her  advent 
in  1884  as  the  'Dolphin,'  U.  S.  N.,  and  there 
were  not  wanting-  many  who  declared  that 
she  was  unseaworthy  by  reason  of  her  "  pe- 
culiar" eng:ines  and  furnaces.  Controvei'sies 
and  communications  filled  the  daily  papers, 
and  the  "  Naval  officer  of  long-  experience" 
(without  any  name)  was  frequently  (juoted 
as  adverse  to  the  '  Cidcago.' 

There  is  notliing-  peculiar  about  the  '  Chi- 
cago's '  eng-ines;  they  are  beam  engines,  de- 
signed by  a  civilian  engineer,  Miers  Coryell, 
and  built  under  his  supervision,  with  some 
alterations  for  which  he  is  not  responsible; 
the  brick  furnaces  are  not  new  as  to  their 
inception,  but  are  new  in  design  and  appli- 
cation on  an  extended  scale  to  a  naval  ves- 
sel, and  these  also  originated  with  Miers 
Coryell.  Basing  our  faith  wholly  upon  his 
professional  sagacit3'  and  good  judgment — 
after  an  acquaintance  with  it  extending  from 
1851  to  the  present  day — near!}'  forty  yeai-s, 
we  said,  in  1884 — that  if  the  'Chicago'  was 
given  a  fair  trial  upon  her  merits  she  would 
prove  one  of  the  most  valuable  ships  in  the 
navy;  how  near  our  prognostications  were 
to  the  facts  let  the  following  report  of  the 
'Chicago,'  on  her  return  from  a  year's  cruise, 
answer: 

"  From  the  time  that  the  flagship  '  Chicago'  left  this 
port,  Nov.  18,  until  her  return,  July  30,  she  has 
sailed  16,180  knots,  her  screw  making  4,398,733  revo- 
lutions, all  told.  In  the  nine  months  of  her  actual 
sea  service  she  has  met  with  only  one  serious  mis- 
hap, the  draggmg  of  her  anchors  off  the  island  of 
Corfu,  in  the  Mediterranean,  last  April.  While 
riding  in  a  comparatively  secure  harbor,  and  in 
smooth  water,  a  sudden  stifi"  puff  of  wind  caught  the 
flagship  abeam.  She  dragged  her  anchors,  drifted 
alarmingly  near  the  beach,  and  was  in  real  danger 
for  a  few  moments.  Unfortunately  both  engines 
had  been  taken  apart.  To  get  up  steam  and  sheer 
off  v  as  impossible.  There  followed  a  moment  of 
great  peril  and  excitement.  But  the  reliable 
points  in  the  construction  of  the  flagship 
soon  showed  themselves.  It  chanced  that  there 
was  just  enough  steam  on  the  auxiliary  engine 
(which  is  always  in  use  for  running  the  dynamo)  to 
turn  the  screw.  This  was  promptlj'  resorted  to, 
and  at  the  same  instant  another  anchor  was  let  go 
just  in  time  to  seethe  'Chicago's'  stern  narrowly 
scrape  the  beach.  In  seventeen  minutes  the  main 
engines  were  in  order  and  steam  fllled  the  boilers. 
This  accident  was  the  only  one  that  has  visited  the 
'Chicago'  throughout  the  cruise,  save  the  mishap  in 
the  harbor  of  Lisbon  last  winter,  when  owing  to  a 
defective  shackle  she  lost  a  large  seven-thousand- 
pound  sheet  anchor  and  fifteen  fathoms  of  chain. 
The  engines  were  stopped  unexpectedly  but  once, 
when  it  became  necessary  to  pack  a  stufflng-box." 

How  is  this  for  the  despised  beam  engine 
and  the  "dangerous"  brick  furnaces?  There 
is  not  a  word  said  about  tliese  last.  If  the.y 
had  given  the  least  trouble  there  would 
have  been  plenty  said.  The  success  of  the 
'Chicago,'  and  of  later  vessels  built  by 
American  engineers  and  naval  architects, 
proves  what  we  have  always  asserted — that 
we  do  not  need  to  go  abroad  for  plans  of  any 
kind,  naval  or  commercial. 


QUEER  THING  TO  KICK  AT. 

In  the  press  dispatches  of  the  day  com- 
ment is  made  upon  the  weight  of  the  bill 
Uncle  Sam  had  to  pay  for  the  trial  trip  of 
the  'Baltimore,'  U.  S.  N.  Our  worthy 
Uncle  was  let  in  for  it  because  the  vessel 
achieved  more  than  her  contract  speed;  but 
he  did  not  like  the  size  of  the  bill  because  it 
had  ver3'  much  more  area  than  he  expected. 
We  think  our  esteemed  relative  is  very  un- 
reasonable. There  is  nothing  the  matter 
with  it  that  we  can  see.  Ever\'thing  must 
be  in  keeping  in  this  wox^ld,  and  if  we  have 
high  power  cruisers  w^e  must  expect  the  trial 
trip  bill  to  be  high  power  too.  It  occurs  to 
us  that  if  the  contractors  had  lost,  and  had 
been  obliged  to  foot  the  bill  themselves,  the 
amount  would  have  been  just  the  same,  for 
they  could  not  very  well  adjust  the  bill  to 
the  occasion,  particularly  when  they  were 
not  quite  sure  of  the  result.  Objection  is 
especiall3'  made  to  the  commissariat  items 
winch  Uncle  Sam  says  were  very  large  in- 
deed. We  hope  they  were  very  large — as 
large  as  possible.  Upon  trial  trips  of  this 
kind  men  have  to  do  the  largest  kind  of 


work  in  the  smallest  space  of  time,  and  they 
need  to  be  thoroughly'  braced  for  their  duty. 
Uncle  Sam  has  plenty  of  money,  and  he  has 
no  call  to  kick  for  a  trifle  like  the  one  alluded 
to. 

PRECEDENTS    FOR^^HIGH"  PRESSURES 
AND    SHORT  CUT-OFF  IN  ONE 
CYLINDER. 

What  we  call  facts  in  engineering  are 
sometimes  mere  assumptions,  and  are  con- 
tradicted by  the  experience  of  others.  A 
fact  is  only  established  when  no  other  evi- 
dence can  be  produced  to  refute  it.  It  is  a 
palpable  fact  that  there  is  a  sun  in  the  heav- 
ens, and,  in  engineering,  many  things  are 
stated  to  be  facts  and  argued  from  as  stable 
standpoints  when  they  are  not  facts  to  those 
who  know  both  .sides  of  the  question.  For 
instance,  the  opponents  of  single  cylinder  ex- 
pansion engines  always  assume  that  it  is 
impossible  to  carry  high  pressures  and  cut- 
off short — expanding  in  one  cylinder — on  ac- 
count of  the  racking  strains  set  up,  the  un- 
equal pressures  on  the  crank  pin,  etc.,  etc. 
Now  this  is  an  assumption  pure  and  simple, 
for  there  are  marine  engines  which  have 
been  running  for  j-ears,  doing  this  xevy 
thing.  The  late  Captain  Ericsson  built  a 
stationary  engine  in  the  last  years  of  his  life 
which  used  steam  at  200  pounds  per  square 
inch— higher  occasionall}-.  This  engine  had 
a  valve  motor  which  was  exactly  like  the 
action  of  the  trigger  of  a  gun;  it  snapped  the 
steam  on  to  the  piston  instantaneously,  and 
cut  it  off  just  as  quickh';  yet  both  of  these 
engines,  the  marine  engine  and  the  station- 
ary^ engine,  work  perfectly-  so  far  as  mechan- 
ical action  goes;  so  far  as  economy  goes 
there  are  no  engines  to  day  which  can  surpass 
them.  The  marine  engine  mentioned  is  in 
the  Ss.  '  Hiidson,'  running  in  the  Crom- 
well line  between  New  York  and  New  Or- 
leans, designed  many  years  ago  by  John 
Baird,  one  of  the  ablest  marine  engineers  and 
naval  architects  we  ever  had  in  this  country. 
The  action  of  the  '  Hudson's  '  engine  is  all 
that  could  be  asked,  yet  she  uses  steam  at  90 
pounds  per  s(iuare  inch  cut  off  at  j'^  th  of 
the  stroke;  piston  60"  X  5'  stroke,  revs.  70 
per  minute;  her  repair  account  is  nothing 
to  speak  of,  while  her  economy  is  as  high  as 
any  two-cylinder  engine.  From  this  it 
would  appear  that  precedents  are  not  want- 
ing to  establish  the  fact  that  steam  of  very 
high  pressure  may  be  instantaneously  ad- 
mitted to  a  piston  without  any  injurious 
effect. 

THE  REASON  WHY. 

We  find  in  a  daily  paper — the  New  York 
Press — this  remark: 

"Thirty  j^ears  ago  there  were  great  names  in 
journalism.    Where  are  they  to-dayr" 

And  in  the  same  paper,  in  another  part, 
this: 

"They  are  going  to  plant  clams  on  tlie  coast  of 
England.  We  have  no  objection  to  their  taking 
New  York's  Four  Hundred  as  the  first  seed."" 

Perhaps  the  second  paragraph  answers 
the  first  question:  if  it  does  not,  we  will  give 
the  answer.  The  reason  that  there  are  no 
great  names  in  American  journalism  to-day, 
is  because  there  are  no  great  men.  The 
daily'  paper  of  to  day  is  prostituted  to 
money-getting,  and  is  a  sensational  unre- 
liable scheme,  managed  for  the  most  pai't 
by  the  baseball,  horse  racing,  political- 
leader  part  of  the  community,  or  in  their 
intei'est,  and  caters  to  the  lowest  tastes.  If 
it  does  not,  it  has  no  existence.  Quality  of 
matter  has  given  place  to  quantity  of  mat- 
ter, and  an  issue  of  one  of  the  so-called 
"great  dailies"  is  tedious  to  go  through. 
Discussion  of  questions  which  interest  think- 
ers is  not  tolerated,  the  editorials,  so  called, 
being  mere  rubbish,  touching  on  the  chances 
of  McGinty,  or  the  moral  turpitude  of 
McGonigle.  In  other  respects  the  idiotic 
paragrapher  has  full  sway,  and  the  rot  that 
is  printed  as  humor  is  simply  appalling. 
The  result  is  that  the  daily  paper  is  hastily 
scanned  for  current  events  and  speedily 
thrown  away  by  people  who  have  a  taste 
for  matter  which  is  not  merely  prurient 
and  sensational, 
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FAMOUS  AMERICAN  ENGINEERS.  No.  11. 

Chakj.ks  Kdvvaht)  Emkky,  Ph. I). 
Chaki.bs  Kdwakd Emery  was  bor-n  March 
29,  1838,  at  Auroru,  Erie  Uouiity,  N.  Y.  He 
is  a  descendant  of  the  Emery  l^ainily  which 
first  settled  permanently  at  Newloury,  Mass., 
representatives  of  which  spread  all  over  New 
Hampshire  and  Vermont,  and  of  which  in- 
dividual members  moved  to  all  par-ts  of  the 
United  States.  Mr.  Emery  was  ori^^-inally 
educated  at  the  Canandaig'ua  Academy,  N. 
Y.,  but  he  has  always  been  a  student,  and 
familiarized  himself  with  var'ious  special 
branches  of  eng'ineering-  from  time  to  time. 
His  practical  en^-ineering-  experience  com- 
menced while  still  at  school.  One  of  the 
most  fai'sig-hted  of  the  engineers  on  a  branch 
of  the  Erie  R.  li.,  terminating  at  Canandai- 
g'ua,  took  D.  K.  (^lark's  work  on  the  loco- 
motive in  numbers,  which  were  lent  to  Mr. 
Emery,  who  read  them  in  detail,  and  ex- 
plained them  to  the  enginemen  m  the  round- 
house at  nig-ht.  The  engines  had  been  run 
on  that  division  without  repair  for  over 
two  years,  and  the  valves  were  working- 
badly  on  account  of  lost  motion.  Young- 
Emery  recommended  that  the  eccentrics  be 
advanced  to  restore  the  lead,  and  the  boy  of 
sixteen,  with  wedg-es  in  liand  to  try  the 
valves,  superintended  the  operation,  while 
the  g-ray-headed  men  pinched  the  eng-ine 
along-  the  track  and  re-set  the  eccentrics  as 
directed.  The  youth  ran  one  of  the  locomo- 
tives over  the  road,  under  the  eye  of  the  en- 
g-ineer,  to  try  the  eflfect,  before  he  had 
strength  enough,  unaided,  to"hookback"for 
expansion.  The  results  were  quite  satis- 
factory. Meanwhile,  as  a  .youth,  he  built 
his  lirst  engine  with  a  jack-knife,  gimlet,and 
thi'ce-cornered  file.  It  had  wooden  connec 
tions,  wooden  fly  wheel  spokes,and  a  s.yringe 
for  a  cylinder,  but  the  leaden  cylinder  ports 
were  capped  by  an  iron  plate,  which,  with 
type-metal  valve, were  cut  accurately  to  scale 
and  operated  by  a  valve  gear,  in  which  the 
principal  motion  was  given  by  a  link  on  a 
stationary  centei',  the  lead  being  obtamed 
independently  from  the  cross  head,  exactly 
as  in  the  well-known  Waelschaert  valve- 
gear,  long  after  brought  out  in  Germany, 
and  embodied  in  the  heavy  pushing  loco- 
motives in  Belgium,  in  the  E'airlie  type  of 
engines  built  by  the  Mason  Locomotive 
Works,  at  Taunton,  Mass.,  and  in  some 
steamships  by  Bryce  Douglas.  Another 
model  showed  the  germ  of  one  of  the  radi- 
al valve  gears  now  in  use.  The  boiler 
used  with  this  engine  was  improvised  from 
a  stove-pipe,  wooden  heads  being  nailed  in 
and  made  tight  by  boiling  bran  inside.  The 
fire  was  necessarily'  only  in  contact  with  the 
center  of  the  length  of  the  pipe,  and  the 
engine  was  operated  on  Saturday's  for  the 
edification  of  the  children  and  many  of  the 
grown  people  of  the  neighborhood.  We 
next  find  Mr.  Emery  in  the  drawing-room 
of  a  railroad  otflce,  subsequently  learning 
the  details  of  mechanical  work  in  a  country 
shop,  where  he  helped  in  the  foundry,  ran 
the  engine,  operated  iron  and  woodwork- 
ing tools,  made  drawings  of  machinery  or 
prepared  cases  for  the  Patent  Office,  as 
circumstanc(\s  required.  Next,  at  the  solici- 
tation of  friends,  he  studied  law  two  years 
with  a  view  of  becoming  a  patent  lawy-er, 
and  at  odd  times  busied  himself  as  a  land 
surveyor,  and  in  making  land  maps  and 
drawings  of  new  buildings.  The  first  shot 
at  Sumter  found  him  on  a  sick  bed,  but 
soon  after  he  was  zealously  organizing  a 
military  company,  which  was  disbanded 
on  account  of  the  proclamation  of  Presi- 
dent Lincoln  that  no  more  troops  were 
needed.  Soon  after  Mr.  Emery  entered  the 
regular  United  Stales  Navy  as  assistant  en- 
gineer, and  participated  on  the  United  States 
Steamer  '  Richmond  '  in  the  engagement  at 
Fort  Pickens,  the  capture  of  New  Orleans, 
and  the  naval  attacks  at  Vicksburg  and 
Port  Hudson.  His  first  experience  at  sea 
was  on  a  vessel  having  horizontal  screw  en- 
gines with  single  puppet  valves,  operated  by 
enormous  rock  shafts  and  lifters  and  coii- 
troled  by  da.sh-pots — one  of  the  first  Sickles- 


Dickerson  adaptations.  He  was  promoted 
and  ordered  next  to  the  '  Nipsic,'  the  fii-st 
of  tlie  new  class  of  fast  gunl)oats,  stationed 
olf  (Charleston.  The  engineers  had  the  rep- 
utation of  carry  ing  all  the  steam  required 
to  beat,  and  an  official  trial  was  finally  or- 
dered, with  the  st(!am  pressure  limit,ed  t  o  45 
lbs.  The  vessel  easily  beat  tlie  sloop  of  war 
'  Canau(lai(/ua  '  on  a  run  fr-om  olf  Charles- 
ton to  Poi  t  Royal  entrance  and  back,  aver- 
aging only  about  11  knot.s,  though  capable 
of  12  witiiout'  restrictions.  Some  sugges- 
tions made  by  Assistant  Engineer  Emery  as 
to  experimental  steam  apparatus  reached 
the  ears  of  Engineer-in-Cliief  B.  E.  Isher- 
wood,  who  order-ed  him  1;0  experimental  duty 
at  the  Novelty  Iron  Works,  N.  Y.,  where  a 
great  deal  of  money  was  spent  for  several 
years,  with  the  effect  (at  least)  to  thoroughly 
educate  a  few  engineers.  Mr.  Emery  re- 
signed from  the  navy  January  1,  18G!},  and 
was  engaged  for  a  year  in  making  experi- 
ments for  the  Novelty  Iron  Works  in  con- 
nection with  the  proposed  manufacture  of 
stationary  steam  engines,  and  prepared  the 
elaborate  circular  afterwards  published  in 
book  form  by  Vice-President,  now  Professor, 
W.  T.  Trowbridge,  entitled  "  Condensing 
and  Non-condenainy  Emjines."     He  was 


engaged  in  the  fall  of  1869  as  the  general 
superintendent  of  the  American  Institute 
Fair,  it  being  at  the  time  arranged  that  he 
should  go  back  to  the  Novelty  Works  as 
general  superintendent.  The  directors, 
however,  chose  to  close  the  estab- 
lishment while  the  books  yet  showed  a 
profit  on  marine  work,  and  Mr.  Emery  en- 
tered into  business  for  himself  as  consulting 
engineei-  and  patent  expert,  writing  occa- 
sionally for  scientific  papers.  He  had  pre- 
viously, however,  been  appointed  Consulting- 
Engineer  of  the  United  States  Coast  Survey 
and  United  States  Revenue  Marine,  in  con- 
nection with  which  he  was  also  made  super- 
intendent of  some  woi'k  for  the  Supervisory 
Architect  of  the  Treasury  Department.  Mr. 
Emeiy  built  several  new  vessels  for  the 
United  States  Coast  Survey,  and  was  ac- 
tively interested  in  the  revival  of  the  com- 
pound engine  in  this  country.  The  first  en- 
gine built,  that  for  the  United  States  Coast 
Survey  steamer  'Hassler,''  was  probably 
the  most  economical  engine  of  its  size  ever 
constructed;  as  reports  on  file  show  that  the 
vessel,  with  a  displacement  of  400  tons, 
made,  with  half  boiler  power  a  speed  of  8 
knots,  most  of  the  time  running  a  line  of 
soundings,  on  a  consumption  of  2+  tons  of 
coal  per  day.  While  in  the  naval  service  at 
the  Novelty  Iron  Works,  Mr.  Emery  was 
employed  as  consulting  engineer  by  the 
Hecker  Brothers,  of  this  city,  to  initiate  and 
superintend  repairs  to  the  engines  aud  the 


construction  of  new  boilers,  by  which  the 
output  was  increased  .00  per  cent,  in  the 
largei-  mill.  To  his  credit,  be  it  stated,  that 
another  engineer  finally  worked  into  the 
place  on  the  plea  that  Mr.  Emery  was  .so 
nmch  in  favor  of  compound  engines  tliat  he 
was  not  to  be  ti-usted.  The  Coast  Survey 
ap[)ointment  terminated  wlien  the  naval  en- 
gineers were  oj-d(!red  to  the  vessels;  that  of 
(Jonsulting  P^ngineer  Unit*;d  States  Revenue 
Marine  is  still  in  force,  having  continued 
some  21  years.  In  this  .service  the  ma- 
chinery for  twenty  new  vessels  has  been  con- 
structed under  Mr.  P2raer-y's  direction,  and 
that  of  all  the  otlnus  several  times  repair-ed 
arrd  r-fiinodeled.  Irr  1874  an  oppor-tunity 
was  eml)iaced  to  place  three  difFer  ent  types 
of  machinery  in  thr-ce  hulls  of  the  same  size, 
one  a  long-str  oke,  high-pressure,  coridensirrg 
engine,  another-  a  shor  t  str  oke,  low-pr-essirre 
condensirrg  engine,  and  another  a  for  e  and 
aft  compound  corrdensing  errgine.  These 
vessels,  as  well  as  asub.sequent  one, in  which 
the  cylinder  of  a  high-pr-essur  e  condensing 
engine  was  jacketed,  were  thor  oughly  tested 
by  a  joint  Boar-d  of  Engineer  s  fr-om  the  Navy 
and  Treasury  Depar  tments,  Chief  Engineer 
Charles  H.  Loring  repr  esenting  the  former, 
Mr.  Emery  the  latter-.  The  results  wer  e  at 
the  time  the  only  reliable  ones  extant,  and 
the  printed  reports  and  an  analysis  of  the 
same  by  Mr.  Enrery  were  copied  irr  technical 
liter'atiu-e  at  home  and  abroad. 

The  degree  of  Doctor  of  Philosophy  was 
conferred  upon  Mr.  Emery  soon  after. 

Charles  E.  Emer-y  was  one  of  the  judges 
at  the  Centennial  Exhibition  on  engines, 
pumps,  and  mechanical  appliances,  and  an 
associate  member  of  the  scientific  conrrrrit- 
tee  on  electr-ical  and  musical  instr-uments, 
scientific  appar-atus,  etc. 

In  18(39,  Mr.  Emer-y,  while  continuing  his 
connection  with  the  Revenue  ser-vice, became 
the  chief  engineer  of  the  New  Yor  k  Steam 
Company,  and  finally  manager  of  the  com- 
l)any.  He  designed  and  built  the  entire 
plant,  pi'oviding  (as  most  know)  four  stories 
of  boilers,  aggr-egating  16,000  h.p.  at  the 
Cortlandt  Street  Station,  usirrg  wi-ought- 
iron  pipes  of  the  lar-gest  size  it  was  tlien 
possible  to  obtain  (some  15',  and  even  16'  in 
diameter),  designing  special  expansion  joints 
and  other  details,  and  making  the  work  a 
complete  mechanical  success.  Stearrr  was 
supplied  thr-ough  service  pipes,  8'  arrd  10'  in 
diameter,  to  buildings  like  the  Produce  Ex- 
change, the  Mutual  Life  Building,  and 
finally,  the  New  York  Cour-t  House  aird 
Post-office  at  distances  of  \  to  J  miles  from 
the  station.  The  work  oper-ated  ver-y  satis- 
factorily, while  a  rival  company,  on  the 
east  side  of  the  city,  whose  pipes  were  con- 
tinually explodmg,  was  obliged  to  give  up 
business.  At  a  later  period  leaks  developed 
on  the  lines  of  the  New  York  Steam  Com- 
pany, but  the  impor  tant  ones  can  be  traced 
to  interfer-ence  with  the  workmen  by  a  su- 
perior officer  of  the  company,  who,  notwith- 
standing protestations,  was  endeavor-ing  to 
cheapen  matters  as  the  work  pr-ogressed. 
The  work  put  irr  oi'iginally,  before  so  much 
was  being  done  that  it  could  not  receive  the 
personal  inspectiorr  of  the  engineer-,has  given 
no  ti'ouble  to  the  pr  esent  day. 

The  interference  with  ti'avel  incident  to 
putting-  in  the  enormous  steam  plant  in  the 
lirst  place,  the  failure  of  the  rival  company, 
and  the  neglect  of  the  New  York  Steam 
Company  to  promptly  put  its  woik  iir  or  der 
where  it  had  been  slighted,  have  given  it  a 
oad  name,  but  ^Mi-.  Emery  thinks  that  the 
enterprise  itself  has  come  to  stay.  Leaks 
ai'e  annoying  aud  must  be  stopped,  but  they 
do  not  affect  the  strength  of  the  pipes,  aud 
the  original  steam  pressure  of  80  lbs.  is  still 
carried.  Steam  supply  from  the  sti-eets  has 
enabled  older-  buildings  down-town  to  put  in 
all  modern  impi-ovements  ;  basement  offices 
previously  overheated  by  boilei's  have  be- 
come desirable  property, and  lofts  formerly  of 
mere  noiuinal  value  are  now  in  demand  for 
manufactui'ing  pui'poses.  The  operations  of 
the  company  have,  therefoi-e,  been  of  the 
greatest  value  to  property  interests  in  the 
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lower  part  of  the  city,  and  the  smaller  sta- 
tion up-town  is  a  great  convenience  to  resi- 
dents in  that  vicinity. 

Mr.  Emery  resigned  from  all  participation 
in  the  affairs  of  the  Steam  Company  in  Oc- 
tober, 1887,  up  to  which  time  there  had  been 
expended  on  the  work  nearly  $2,000,000,  and 
has  since  been  doing-  a  general  engineering 
business  and  preparing  for  the  introduc- 
tion of  a  novel  enterprise,  the  object  of 
which  cannot  be  made  public  at  present. 

Mr.  Emery  has  been  consulting  engineer 
of  the  terminal  facilities  of  the  New  York 
and  Brooklyn  Bridge,  and  several  principal 
plants  of  "the  Edison  Electric  Lighting 
Company,  and  has  been  connected  with 
the  building  of  steam  yachts,  a  subway 
company,  and  other  prominent  enterprises. 
He  is  a  member  of  the  American  Society 
Civil  Engineers,  the  American  Society  Me- 
chanical Engineers,  the  American  Insti- 
tute Mining  Engineers,  the  American  As- 
sociation for  the  Advancement  of  Science, 
and  of  the  (British)  Institution  of  Civil 
Engineers,  receiving  from  the  latter  a 
"Watt  Medal  "  and  a  "Telford  Premium" 
for  an  approved  paper.  He  lectures  at  Cor- 
nell University  and  on  the  United  States 
Revenue  Marine  Schoolship,  and  is  chair- 
man of  the  Engineer  Examining  Boards  of 
the  United  States  Revenue  Marine. 

BATE  OF  COMBUSTION  IN  LOCOMOTIVES. 

Experiments  were  made  some  time  ago 
on  the  17-mile  grade  of  the  Baltimore  & 
Ohio  Railroad  by  George  B.  Hazlehurst, 
now    General    Superintendent  of  Motive 
Power  of  that  line,  to  show  the  maximum 
quantities  of  coal  burned  per  square  foot 
per  hour  in  the  grates  of  locomotives.  The 
grade  referred  to  begins  at  Piedmont,  and 
has  an  ascent  of  about  117  ft.  per  mile  for  17 
miles.    This  grade  is  often  combined  with 
sharp  curves,  so  that  it  is  a  continuous  hard 
pull  for  the  whole  distance,  and  it  gives  an 
excellent  opportunity  of  making  a  test  of  the 
quantity  of  fuel  which  can  be  burned  in  lo- 
comotive   grates.     One    experiment  was 
made  with  a  ten-wheeled  engine  and  a  train 
weighing  352,000  lbs.    The  running  time 
was  just  60  minutes,  and  the  total  coal  con- 
sumed was  3,391  lbs.  =  148.1  lbs.  per  square 
foot  of  grate  per  hour.    A  second  test  was 
made  with  the  same  engine  on  September 
20,  1889.  Total  weight  of  train,  380,000  lbs.; 
running  time,  67  minutes;  coal  consumed, 
3,809  lbs.;  consumption  per  square  foot  of 
grate  per  hour,  133.2  lbs.    In  both  of  these 
tests  there  was  a  dry  rail  and  an  average 
steam  pressure  of  143  J  lbs.    The  dimensions 
of  the  engine  were  as  follows:   weight  in 
working  order,  114,500  lbs.;   on  driving- 
wheels,  91,000  lbs.:  cylinders,  19x24  in.; 
diameter  of   driving  wheels,   60  in.;  total 
heating  surface,  1,899  sq.ft.;  size  of  grate, 
33X100  in.  =  22.9  sq.ft.;  diameter  of  tubes,  2 
in.    Another  test,  still  more  remarkable, 
was  made  with  an  American  type  of  en- 
gine.   The  weight  of  the  train  was  378,900 
lbs.;  coal  consumed,  5,316  lbs.;  coal  con- 
sumed per  square  foot  of  grate  per  hour, 
193.7  lbs.;  running  time,  59  minutes.  While 
the  last  experiment  was  made  the  rail  was 
dry;  the  average  steam  pressure  was  148.1 
lbs.;  the  dimensions  of  this  engine  were: 
total  weight  in  working  order,  107,700  lbs.; 
weight  on  driving-wheels,  73,400  lbs.;  cylin- 
ders, 20x24  in.;  diameter  of  driving-wheels, 
66  in.;  total  heating  surface,  1,511  sq.  ft.; 
size  of  grate,  34X120  in.  =  28.3  sq.  ft.  The 
experiments  were  made  by  running  a  dis- 
tance of  about  17  miles.    There  can  be  no 
doubt  of  the  accuracy  of  the  tests,  and  they 
show  that  the  maximum  rate  of  combustion 
in  locomotive    fire-boxes  is  considerably 
greater  than  is  ordinarily  supposed.  Ran- 
kine  gives  this  rate, "with  draught  produced 
by  a  blast-pipe  or  fan,"  at  40  to  120  lbs.  per 
square  foot  per  hour.    The  latter  amount 
has  generally  been  accepted  as  the  maxi- 
mum quantity  burned.    Probably  200  lbs. 
of  coal  are  often  burned  per  square  foot  per 
hour  in  locomotives  in  this  country.^ — En- 
gineering Journal, 
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ELECTRIC  MOTORS  COMPARED  TO  LO- 
COMOTIVES. 

At  the  last  convention  of  the  American 
Society  of  Civil  Engineers  Mr.  Lincoln  Moss 
read  a  paper  giving  comparative  tests  of  an 
electric  motor  and  of  a  steam  locomotive  on 
the  Manhattan  Elevated  Railway,  New 
York.  A  great  deal  of  speculation  has  been 
indulged  in  about  the  possibilitj^  of  operat- 
ing the  elevated  railroads  with  electric  mo- 
tors rather  than  with  steam  locomotives, 
and  the  author  of  the  paper,  who  is  in  the 
engineering  department  of  the  company, 
was  detailed  by  Col.  Hain,  general  manager, 
to  ascertain  by  careful  tests  the  relative 
economical  value  of  electricity  and  steam  lo- 
comotives. 

The  trials  were  made  on  the  Ninth  Ave- 
nue line,  with  the  newest  style  of  passenger 
cars,  which  weigh  29,500  pounds  each.  Two 
cars  were  used  first,  then  three,  and  finally 
four.  Electricity  was  generated  by  a  first- 
class  plant,  located  conveniently  to  the  sec- 
tion where  the  tests  were  made,  and  the 
power  developed  by  the  engine  while  at  work 
varied  from  43  to  400  h.p.  The  expenditure 
of  43  h.p.  was  required  when  the  train  was 
standing  at  stations,  that  amount  of  energy' 
having  been  consumed  in  friction,  local  cur- 
rents, current  waste,  resistance,  and  leakage. 

Four  generating  d3'namos,  nominally  50 
h.p.  each,  were  used.  They  could  be  worked 
in  parallel  or  in  series  by  means  of  a  switch. 
The  current  was  conveyed  from  the  dynamos 
to  the  railway  structure  conductors  by  two 
insulated  copper  cables  strung  on  poles.  At 
the  structure  the  cables  were  divided  to  con- 
nect with  the  three  positive  conductors  on 
the  east,  center,  and  west  tracks. 

The  electric  motor  weighed  about  ten 
tons  and  was  carried  on  two  pairs  of  driving 
wheels  48  inches  diameter,  that  were  coupled 
together,  and  had  a  wheel  base  of  six  feet. 
The  driving  dj^namo  was  carried  on  a  sup- 
plementary shaft  set  above  the  back  driving- 
axle,  to  which  it  transmitted  the  power  by 
means  of  gearing.  The  average  power  gen- 
erated by  the  stationary  engine  was  176.8 
h.p.,  while  the  amount  converted  into  useful 
work  at  the  track  was  only  26.7.  The  high- 
est horse-power  developed  by  the  motor  was 
52  h.p.,  and  the  lowest  9 h.p.  The  average 
efficiency'  of  this  means  of  transmitting 
power  was  found  to  be  .151,  and  the  aver- 
age loss  48.9  per  cent. 

The  greatest  power  of  the  engine  was  ex- 
erted when  the  train  was  starting,  and  the 
motor  showed  the  least  efficiency  at  that 
time,  proving  that  there  is  nothing  in  the 
oft-repeated  theory  that  an  electric  motor 
would  start  a  train  with  less  loss  than  a 
steam  locomotive,  which  has  to  use  the 
steam  throughout  the  full  stroke  in  starting. 
In  working  to  start  the  train  on  a  hard  pull 
the  steam  engine  exerted  395  horse-power, 
and  only  7.6  of  this  was  utilized  by  the 
motor,  so  that  387.4  horse-power  of  energy 
was  lost  in  transmission. 

The  action  of  an  electric  motor,  says  the 
author  of  the  paper,  bears  some  resem- 
blance to  that  of  a  steam  locomotive.  In 
the  latter,  in  starting,  the  distribution  of 
the  steam  is  the  most  wasteful,  and  the 
average  pressure  on  the  pistons  is  the  great- 
est when  "  notched  up  "  so  as  to  expand  the 
steam  more  economically;  the  econom}-  is 
ver^'^  much  improved,  and  the  average 
pressure  falls  comparatively  low,  but  al- 
though low,  it  is  applied  so  much  more 
rapidly  that  a  greater  horse-power  is  de- 
veloped. So  in  an  electric  locomotive  the 
electrical  pressure  is  greatest  when  start- 
ing because  of  the  "resistance"  introduced, 
and  the  current  used  is  greatest,  owing-  to 
the  absence  of  counter-electro-motive  force  ; 
but  as  the  speed  increases  and  the  I'esistance 
is  cut  out  and  the  counter  current  increases, 
the  electrical  pressure  becomes  less,  and 
also  the  current  used,  for  it  is  evident  that 
if  the  speed  of  the  motor  was  increased 
enoug-h,_the  new  or  counter  current  generat- 


ed by  the  driven  motor  acting  as  a  generat- 
or, would  equal  the  current  derived  from  the 
generating  dj'namo  and  no  work  will  be 
done  by  the  motor ;  so  that  when  the  motor 
is  working  rapidly  and  the  impulses  are  of 
low-pressure  and  quantity^,  the  efficiency  is 
the  greatest,  although  it  seems  like  a 
strange  kind  of  efficiency  which  depends 
upon  the  development  of  an  opposing  force. 

A  great  many  trials  were  made  under 
varying  conditions,  and  one  interesting  fact 
among  others  developed  is,  that  the  econ- 
omy with  light  ti-ains  at  higher  speeds  be- 
comes poorer,  apparently  contiary  to  the 
general  principle  that  the  economy  of  station- 
ary electric  motors  increases  with  the  speed 
and  the  reduction  of  the  load,  and  many  be- 
lieved that  a  better  showing  would  be  made 
with  such  tests.  It  is  true  that  tests  made 
with  light  trains  of  two  or  three  empty  cars 
run  at  a  high  speed,  but  making  no  stops, 
showed  much  better  results;  but  such  con- 
ditions are  not  at  all  practical  in  operating 
elevated  or  other  railway's.  It  is  true  that 
a  lightl}'  loaded  stationary  motor,  running 
at  a  nearly  constant  high  rate  of  speed, 
will  show  maximum  economy,  but  in  the 
case  before  us,  where  the  motor  was  chang- 
ing its  speed  continually,  and  stopping  and 
starting,  the  rule  will  not  apply. 

It  was  found  that  the  electric  motor  had 
not  power  sufficient  to  handle  a  tram  under 
ordinary  working  conditions,  and  it  was  de- 
termined, as  a  basis  of  comparison,  to  use  a 
small  locomotive  to  pull  the  same  train  over 
the  same  track  at  the  same  speed  attained 
by  the  motor.  The  engine  selected  had  cyl- 
inders 11 X 14  inches  and  two  pairs  of  drivers 
coupled  36|  inches  diameter.  Very  careful 
tests  w^ere  made  with  this  engine  b}'  the 
same  men  who  had  tested  the  electric  motor. 
The  efficiency^  of  the  locomotive  was  calcu- 
lated to  be  .85,  as  compared  with  .151  for 
electricity'.  By  comparing  the  coal  used  by 
the  stationary  engine  and  the  other  expenses 
of  running  the  plant,  with  the  coal  used  and 
other  expenses  incuiTed  in  opei'ating  the  lo- 
comotive, it  was  calculated  that  the  power 
from  electricity  cost  2.38  times  that  supplied 
by  the  locomotive  to  run  the  train  at  an 
average  speed  of  9.4  miles  per  hour.  To 
supply  the  increased  power  for  running  the 
trains  at  15  miles  an  hour  it  was  estimated 
that  electi^icity  would  cost  4.7  times  that  in- 
curred by  the  locomotive. 

A  VISIT  TO  HIRN'S    ENGINES  AT 
LOGELBACH. 

Much  has  lately  been  written  about  'M. 
Hirn,  the  great  scientific  worker,  whose 
death  was  greatly  deplored  a  few  months 
ago.  His  invaluable  labors  in  the  field  of 
mechanical  research, and  the  theories  he  suc- 
ceeded in  estabhshing  as  the  result  of  innum- 
erable experiments,  have  become  known 
and  appreciated  in  England,  and  it  is  no 
longer  necessary  to  vindicate  his  place 
among  the  foremost  practical  scientists  this 
centuryfhas  produced.  An  account  of  a  visitto 
his  former  home  may  therefore  be  of  interest. 

Gustav  Adolph  Hirn  was  born  at  Logel- 
bach,  near  Colmar,  in  1815,  and  in  this  un- 
pretending little  village  he  lived  till  within 
ten  years  of  his  death.  Here  were  carried 
out  all  those  important  experiments  which 
made  his  name  so  well  known,  and  here  the 
little  knot  of  pupils,  friends,  and  helpers, 
gathered  round  him,  who  are  known  on  the 
Continent  as  the  Alsatian  school  of  en- 
gineers. 

The  mill  employs  about  1,000  hands.  The 
original  building,  still  intact,  is  nearly  100 
years  old,  but  auxiliary  workshops  have 
been  added  as  the  necessity  arose,  and  bor- 
dered the  road  for  a  distance  of  nearly  a 
quarter  of  a  mile.  On  the  opposite  side  of 
the  road  are  workmen's  cottages,  gardens, 
orchards,  and  conspicuous  among  them  the 
house  where  Hirn  was  born,  where  he 
settled  after  his  marriage  in  1860,  and  spent 
the  next  twenty  years  in  ardent  and  unre- 
mitting- labor.  Though  outwardly  unevent- 
ful, these  twenty  years  cover  the  most  im- 
portant period  of  his  life. 
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Oriii^'inally  M.  Hirn  had  under  his  superin- 
tendence a  sin^-lc-cyHnder  vertical  non-jack- 
eted steam  engine,  and  a  double-C3']inder  en- 
gine, also  vertical,  which  could  be  worked 
with  or  without  a  steam  jacket.  Tlie  single- 
cylinder  engine  has  been  i-unning  uninter- 
ruptedly for  fort^^  years,  and  is  still  daily  in 
full  work,  but  both  cylinder  and  beam  were 
renewed  by  M.  Hirn.  It  is  about  100  i.h.p.; 
the  diameter  of  the  cylinder  is  23f  in.  and 
length  of  stroke  07  in.  M.  Hirn's  arrange- 
ment for  superheating  the  steam,  one  of  the 
first  put  to  test  and  practically  applied,  is 
still  always  in  use,  and  is  considered  to  give 
a  gi'eater  econom}'  of  feed  water  than  the 
steam  jacket.  Tlie  amount  of  superheating 
is  about  140"  Fahr.  The  superheating  ap- 
paratus consists  of  a  series  of  pipes,  and  is 
invisible,  as  it  is  placed  toward  the  end  of 
the  boiler,  where  the  hot  gases  play  con- 
stantly over  its  surface.  This  method  in- 
volves no  additional  expenditure  of  fuel  or 
of  labor.  The  mere  fact  that  the  superheat- 
ing arrangement  has  been  in  constant  oper- 
ation for  so  many  j-ears,  without  more  de- 
triment to  the  valves,  gear,  etc.,  tlian  is  in- 
cidental to  any  engine  when  at  work,  proves 
that  the  system  is  of  I'eal  practical  advan- 
tage, and  deserves  more  attention  than  it  has 
hitherto  received.  In  1880  the  mill  passed 
into  other  hands.  M.  Hirn  removed  to  Col- 
mar,  and  care  was  no  longer  taken  to  work 
the  engines  on  the  lines  he  had  laid  downi. 
Yet  the  practical  value  of  superheating  had 
already  been  so  fully  proved  by  repeated 
trials  and  tests,  that  the  method  he  had 
adopted  was  continued,  and  is  still  emplo3^ed. 

The  fate  of  the  second  engine  at  Logelbach 
was  more  checkered.  Originall}-  a  double- 
C3'linder  Woolf  beam  engine,  it  has  been  sub- 
jected to  many  elaborate  experiments.  M. 
Hirn  abolished  the  old  system  of  valves  he 
found  in  use,  and  replaced  it  by  another  ar- 
rangement devised  by  himself.  After  nu- 
merous trials,  fully  and  carefully  described 
in  his  works,  he  further  decided  in  favor  of 
the  single-cylinder  engine  t.ype,  and  removed 
the  second  cylinder.  Thus  the  chief  altera- 
tion he  effected  was  the  substitution  of  a 
single-cylinder,  made  with  two  separate 
steam  and  two  separate  exhaust  valves,  for 
the  compound  engine.  These  valves  were 
shut  and  opened  by  cams,  and  so  arranged 
that  the  steam  valves  were  worked  auto- 
matically from  the  governor.  For  a  long 
time  M.  Hirn  used  a  steam  jacket  with  this 
engme  as  well  as  superheating,  and  his  most 
famous  experiments  were  made  upon  it.  It 
was  this  engine  which  broke  down  in  1878. 
Convinced  at  last  that  a  steam  jacket  was 
superfluous  where  superheating  was  em- 
ployed, Hii'n  finally  abolished  the  jacket. 
As' he  left  it,  so  the  engine  still  stands,  with 
an  arrangement  for  superheating  similar  to 
thatalread}'  described,  but  without  a  jacket. 
The  dimensions  are  about  the  same  as  those 
of  the  other  engine.  It  is  now  used  only 
when  the  water  supply  of  the  mill  is  insuffi- 
cient, but  it  is  complete  in  all  its  parts,  and 
runs  for  several  months  every  year. 

Outside  the  engine  house  is  still  visible 
part  of  the  arrangeinent  devised  by  M. 
Hirn  for  measurnig  the  quantity  of  con- 
densing water  from  the  air-pump  b}^  means 
of  a  circular  hole  in  a  tank .  At  the  top  of 
the  building  is  the  instrument  he  called  a 
pandynamometer,  with  which  he  not  onl3^ 
measured  the  deflection  of  the  beam,  but 
took  a  diagram  and  compared  it  carefully 
with  the  indicator  diagram,  while  all  over 
the  engine  numberless  cocks  and  pipes  bear 
witness  to  the  minute  and  unceasing  care 
with  which  he  studied  and  endeavored  to 
modify  its  mode  of  action. 

It  may  be  well,  in  conclusion,  to  summai*- 
ize  the  memorable  results  obtained  with 
these  engines.  About  the  year  1855  Hirn 
had  at  work  a  single  cylinder  non-jacketed 
engine,  with  65  lbs.  boiler  pressure,  the 
amount  of  superheating  being  from  130" 
to  150°  Fahr.  The  piston  speed  was  340  ft. 
per  minute.  With  this  comparatively  slow 
i-uiming  beam  engine,  Hirn  obtained  the  fol- 
lowing very  economical  results:  the  quan- 


tity of  feed  water  per  indicated  horse-power 
per  hour  was  15^  lbs.,  and  the  gain  in 
economy  obtained  by  superheating  the 
steam  23  per  cent.  These  may  be  con- 
sidered as  remarkable  figures  for  the  time. 
— IndustrieH. 

 •   

THE  PROGRESS  OF  ELECTRICAL  TRAC- 
TION.' 

*  *  *  *  Given  an  electric  motor  and 
car,  how  can  they  be  combined?  Where 
should  the  motor  be  put,  and  liow 
shoidd  it  be  connected  with  the  driving 
wheels?  Almost  eveiy  conceivable  spot  in 
and  about  a  car  had  been  tried  as  a  i)lace  for 
the  motor — on  the  platform,  in  the  car,  on 
top  of  the  car.  and  under  the  cai',  in  almost 
any  position  that  could  be  named.  Not  un- 
til the  present  method  of  swinging  the  motor 
from  the  car  axle,  so  that  the  armature 
would  be  at  all  times  equi-distant  from  it, 
was  devised,  were  thoroughly  practical  re- 
sults secured.  But  the  great  dilllcult3'  in 
the  wa.y  of  using  the  electric  motor  is  one 
which  at  first  sight  does  not  suggest  itself 
— the  high  speed  at  which  the  motor  ordi- 
narily runs.  It  has  been  up  to  the  present 
quite  of  the  question  to  build  a  light  and 
efficient  motor  in  which  the  armature  should 
revolve  at  a  low  speed;  I  mean  bj'  that  100 
revolutions  per  minute,  or  something  of  the 
kind.  With  the  ordinary  motors  running 
from  800  to  1200  revolutions  per  minute,  it  is 
obviously  absolutely  necessary'  to  reduce  the 
speed  b}'  some  kind  of  gearing  in  applying  it 
to  a  car-axle;  for  if  this  wei'e  not  done  the 
speed  of  the  car  would  be  preposterously 
great.  Within  the  last  ten  years  almost 
every  known  mechanical  means  for  reducing 
speed  has  been  applied  to  the  problem;  belts, 
chains,  i^opes,  worm-gearing,  and  every  de- 
scription of  toothed  gear,  has  been  pressed 
into  service,  but  one  after  another  has  been 
discarded  as  impracticable,  until  at  the  pres- 
ent nearly  all  electric  cars  are  operated  by 
plain  toothed  gearing.  In  the  existence  of 
this  lies  one  of  the  difficulties  that  must  be 
overcome  in  the  future. 

Then,  too,  it  was  a  matter  of  no  little  ex- 
perimenting to  find  some  way  of  conveying 
the  electric  current  to  the  moving  car.  Cars 
running  on  an  ovei^head  wire  and  dragged 
by  wires  from  the  car  were  and  are  still  in 
use.  Copper  tubes  slotted  beneath  wei-e  em- 
ployed, in  which  the  car  dragged  along  a 
wire  brush  much  after  the  similitude  of  a 
gun  cleaner.  Then  came  eveiy  description 
of  underrunning  trolley,  from  a  wire  broom 
that  scraped  and  ground  along  the  conductor 
to  the  present  smooth-running  little  wheel. 

Then  another  snag  was  encountered.  After 
the  electric  current  is  led  to  the  car,  how  can 
it  best  be  conveyed  to  the  moving  parts  of 
the  motor?  The  ordinary  brushes,  such  as 
we  see  on  the  commutators  of  dy  namos 
answer  the  purpose  admirably',  except  for 
one  inconvenient  fact — that  it^  is  necessary 
to  run  the  armature  of  a  motor  in  more  than 
one  direction,  as  when  the  car  is  on  the  re- 
turn trip,  and  the  copper  brushes  that 
worked  admirably  well  when  the  armature 
revolved  with  them,  raised  a  blazing  pro- 
test when  the  armature  revolved  against 
them.  If  I  were  asked  what  is  the  most 
impoi^tant  minor  improvement  in  electric 
traction,  I  should  say  unhesitatingl}-  that  it 
is  the  introduction  of  the  carbon  brush  that 
rests  quietl}'  on  the  surface  of  contact,  and  is 
quite  indifl'erent  as  to  the  direction  of  rota- 
tion of  the  commutator  beneath  it.  Aside 
from  these  fundamental  dilliculties,  minor 
ones  were  met  at  every  point  of  the 
construction  of  an  electric  railroad. 
The  trolley'  wire  is  necessarily  under 
high  tension,  and  only  after  elaborate 
experiments  was  the  hard  bi-on/.e  wire  now 
used  found  and  adopted.  Then  this  very 
tension  brings  a  severe  strain  on  the  sup- 
porting poles,  and  all  sorts  of  ingenious  de- 
vices had  to  be  invented  to  sustain  and  et^ual- 
ize  it.  The  electric  car  of  1890  is  a  machine 
thatis  marvelously  successful,  and  in  view 
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of  what  is  being  done  in  every  succeeding 
week,  it  is  not  too  much  to  say  that  the 
horse's  f)ccupation  in  street  car  work  is 
practically'  gone. 

Now,  let  us  look  for  a  little  at  what  can  be 
done,  and  glance  at  the  probable  lines  of  im- 
t)rovement.  To-day  the  grinding  gear 
wheels  underneath  the  car  constitute  the 
most  serious  mechanical  difliculty  in  electric 
raili  oading,  and  it  should  be  the  object  of 
inventors  to  dispense  with  them,  if  possible. 
Tliey  rattle  and  s(|ueak,  t<ieth  break,  bear- 
ings get  hot,  and  there  is  no  man  practically 
ac(|uainted  with  their  manifold  failings  but 
heai  tily  wishes  tlicni  out  of  the  way.  It  is 
possil)le,althougli  it  has  not  been  successfully 
done,  to  build  a  motor  of  which  tlie  arma- 
tui  e  shall  be  dii  ectly  upon  the  car-axle,  and 
that  yet  will  operate  with  a  fail-  degree  of 
economy.  This  done  and  we  should  have  a 
system  of  electric  traction  almost  ideal  in 
its  simplicity;  a  single  rotating  armature 
crasped  and  centered  between  lielil  magnets 
surrounding  the  axle,  the  current  supplied  to 
it  fi'oma  movable  contact,a  switch  to  control 
it.  That  is  all.  And  few  people  have  any- 
adequate  idea  of  the  mine  of  power  these 
same  grinding  cogwheels  waste. 

A  question  that  is  often  asked  is:  Why 
is  it  necessary  to  put  two  15  h.p.  motors 
under  a  car  of  the  same  size  that  was  pre- 
viously drawn  by  a  couple  of  mules  ?  The 
question  is  a  very  pertinent  one,  though  the 
answer  is  somewhat  complicated.  In  the 
first  place,  what  do  we  mean  hy  a  horse- 
power ?  That  is  well  enough  known  to  most 
of  you.  We  mean  a  power  that  is  equiva- 
lent to  33,000  foot-pounds  per  minute;  in 
other  words,  a  power  that  will  lift  33,000 
pounds  one  foot  high  in  one  minute,  or  one 
pound  33,000  feet  high  in  a  minute,  or  a  simi- 
lar combination  of  pounds  and  feet.  Horse- 
power at  best  is  a  barbarous  unit.  The  par- 
ticular quantity'  I  have  mentioned  was  de- 
rived from  ancient  experiments  on  the  trac- 
tive ability  of  horses.  One  impoi  tant  fact 
sliould,  however,  be  borne  in  mind — that 
very  few  horses  are  equal  to  an  output  of 
an  alleged  horse-power  for  any  length  of 
time,  but,  nevertheless,  can  do  work  of  con- 
siderably greater  amount  for  a  very  short 
time;  just  as  a  man,  in  a  sudden  mornent  of 
violent  exertion,  can  accomplish  feats  which 
he  would  be  totally  unable  to  perform  con- 
tinuously. So  the  two  mules  on  the  street 
car  we  have  mentioned  exert  considerably 
more  than  two  horse-power  (or  two  mule- 
power)  at  the  moment,  for  instance,  of  start- 
ing the  car,  but  they  could  not  exert  that 
power  continuously  in  dragging  it.  We  are 
in  the  habit  of  estimating  the  power  of  mo- 
tors in  horse-power,  counting  it  not  directly 
but  in  the  unit  of  power  known  as  the  watt, 
and  usually  used  in  computing  electrical 
work.  The  watts  output  of  any  given  ma- 
chine equals  the  product  of  the  amperes  by 
the  volts.  It  is  the  unit  of  work,  because  in 
our  modern  system  of  electrical  units  the 
volt  and  the  ampere  are  based  on  definite 
units  of  force,  so  that  we  can  say  with  per- 
fect certainty  that  one  volt-ampere  is  equiv- 
alent to  a  certain  amount  of  power,  inas- 
much  as  we  have  chosen  the  volts  and  am- 
peres with  that  purpose  in  view.  As  a 
matter  of  fact,  740  watts  make  1  h.p.,  so 
that  we  can  readily  compute  the  power  of  a 
given  motor.  In  addition  to  the  other  fail- 
ings of  the  horse-power  as  a  practical  unit, 
the  same  quantity  is  not  meant  by  a  hoi-se- 
power  in  different  countries.  The  French 
cheval  a  vapenr,  for  instance,  is  735  instead 
of  740,  so  it  has  been  suggested — and  it  is 
to  be  hoped  the  suggestion  will  be  carried 
out  in  future  practice — that  work  with 
power  of  all  kinds  should  be  estimat<?d  not 
in  horse-power,  but  in  kilowatts;  that  is,  in 
units  of  1,000  watts — a  little  over  the  present 
horse-power,  and  convenient  in  every  way 
for  computation.  But  this  is  a  digression. 
Why  is  it  that  two  15  h.p.  motoi-s  are  neces- 
sary ?  In  the  first  place,  it  has  been  found 
convenient  to  run  electrical  cai-s  at  a  great 
deal  higher  speed  than  horse  cars,  conse- 
quently  to  employ  more  pov.'er.    In  the 
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second  place,  electrical  roads  operate  with 
very  heavy  loads  on  grades  that  are  tremen- 
dously severe,  as  steep  as  1  foot  in  10.  All 
this  requires  still  more  power,  but  does  not 
explain  fully  the  discrepancy  between  these 
30  h.p.  motors  and  the  aforesaid  two  mules. 
When  we  come  to  examine  the  power  which 
is  required  to  operate  electric  cars,  taking 
the  average  of  all  day  long,  we  find  that  the 
difference  is  not  by  any  means  so  great. 
Somewhere  from  3  to  6  h.p.  is  about  the 
amount.  A  sudden  spurt  up  a  sharp  grade 
will  perhaps  i^equire  half  a  dozen  times  this 
amount;  and  this  is  not  disadvantageous, 
for  a  motor,  like  a  mule,  can,  we  see,  pull 
very  hard  when  it  becomes  necessary.  But 
let  us  turn  a  little  to  experiments  made  with 
the  view  of  answering  the  question  I  have 
raised.  Most  of  our  present  electric  cars 
have  two  motors,  each  with  its  appropriate 
set  of  gears,  and  it  is  an  unfortunate  fact 
that  these  two  do  not  always  pull  together 
in  the  harmony  that  might  be  desired. 
There  is  a  constant  tendency  for  one  or  the 
other  of  them  to  do  more  than  its  share  of 
the  work,  and,  aside  from  this,  the  two  sets 
of  gears  consume  an  outrageous  amount  of 
power,  which,  it  should  be  remembered,  does 
not  go  into  any  useful  work,  but  simply 
tends  to  heat  and  wear  out  the  running 
parts.  Experiments  tried  last  winter  in 
Coloi^ado  show  the  facts  of  the  case  very 
beautifully.  A  5-ton  car,  operated  with  both 
motors,  at  an  appr'oximate  speed  of  12  miles 
per  hour,  required  something  like  6  h.p.; 
using  only  one  motor,  the  horse-power  re- 
quired was  reduced  to  5  for  about  the  same 
speed;  and  finally,  removing  the  pinion 
from  one  of  the  armatures,  so  that  the  car 
was  operated  by  one  motor  and  only  one  set 
of  gears,  the  power  was  reduced  to  some- 
thinglike 3|,  which,  considering  the  load  and 
the  speed,  is  not  at  all  too  high.  A  pull  of 
something  like  20  pounds  per  ton  is  required 
on  ordinary  tracks;  that  is,  the  motors  in 
this  case  were  pulling  100  lbs.,  at  the  rate  of 
12  miles  per  hour,  which,  reduced  to  foot- 
pounds and  then  to  horse-power,  becomes 
about  3,  which  gives  the  motor  that  actuall}^ 
exerted  about  3^  horse-power,  a  very  rea- 
sonable degree  of  efficiency.  So  the  cost 
would  not  be  at  all  bad  with  one  motor 
either  on  the  axle  or  simply  geared.  It  is 
clear  that  there  is  a  disadvantage  in  the  use 
of  two  motors,  except  in  so  far  as  it  is  con- 
venient to  drive  both  axles  for  ease  of  as- 
cending grades,  and  it  is  no  less  evident  that 
a  considerable  power  can  easily  be  lost  in 
gearings. 

We  should  remember  that  certain  losses 
in  the  motor  cannot  be  avoided.  In  the  first 
place,  the  current  that  drives  the  machine 
heats  it  by  an  amount  we  can  definitely  de- 
termine. In  the  second  place,  the  revolu- 
tion of  the  armature  sets  up  little  electrical 
eddy  currents  in  various  parts  of  the 
machine  precisely  after  the  manner  of  a 
common  d^'namo.  In  the  third  place,  still 
other  power  is  used  up  in  producmg  a  class 
of  magnetic  reactions  in  the  iron  core  of  the 
armature  known  as  hysteresis.  These  nec- 
essary'- losses  may  easil}^  amount  to  a  horse- 
powder  in  an  ordinary^  streetcar.  So  we  may 
hope  in  the  near  future  to  have  a  system  of 
motor  cars  in  which  considerably  less  power 
will  be  required  than  at  present,  and  this  by 
the  siiTiple  though  somewhat  difficult  pro- 
cess of  simplifying  the  running  gear. 

But  the  possibilities  of  electric  traction  are 
hy  no  means  exhausted  in  its  application  to 
street  cars.  I  do  not  hesitate  to  say — and  I 
say  it  deliberately — that  to  operate  an  or- 
dinary railroad  train  by  an  electric  loco- 
motive is  a  far  simpler  problem  electrically 
and  mechanically  than  the  operation  of  the 
street  cars  here  on  the  streets.  The  slow 
speed  necessary  for  street  cars  is,  as  I  have 
already^  said,  a  disadvantage  in  that  it  com- 
pels us  to  gear  down  the  motor.  In  running 
at  railway  speed  no  such  difficulty  is  encoun- 
tered, for  the  four  or  five  hundred  revolu- 
tions per  minute  made  hy  the  drivers  of  an 
express  locomotive  is  just  about  the  px'oper 
speed  at  which  an  electric  motor  of  cor- 


responding power  could  be  advantageously 
run.  We  should  then  be  enabled  to  dispense 
entirely  with  the  obnoxious  gearing,  and  to 
put  directly  upon  the  axle  of  the  driving 
wheels  an  armature  big  enough  and  powerful 
enough  to  generate  the  rec^uired  speed.  Nor 
is  there  Siuy  practical  difficulty  in  building 
motors  big  enough  to  do  the  work.  There 
ai-e  plenty  of  100  h.p.  dynamos  now  running, 
and  the  increase  of  size  sufficient  to  dupli- 
cate the  power  of  a  locomotive  is  the  simplest 
sort  of  mechanical  operation.  I  do  not  think 
there  is  a  prominent  electrical  company  to- 
day that  would  hesitate  to  take  an  order  for 
a  500  h.p.  machine,  and  guarantee  its  per- 
formance. I  certainly  know  of  several  that 
would  be  glad  of  the  chance,  and  would  ac- 
complish the  task  successfully. 

There  is  no  sort  of  difficulty  in  conveying 
the  current  to  one  of  these  big  motors  mov- 
ing at  railways  speeds,  for  it  has  been  estab- 
lished by  experiment  that  the  method  of  run- 
ning contacts  such  as  is  in  general  use  will 
work  admirably  up  to  the  speed  of  130  miles 
per  hour,  at  which  speed  an  electric  car  of 
respectable  dimensions  has  been  actually 
operated.  The  question,  then,  of  using  the 
electric  motor  for  railway  work  is  not  a 
question  of  mechanical  or  electrical  difficul- 
ties, but  of  economy.  It  is  worth  while  no- 
ticing that  in  an  electric  locomotive  the  big 
machines  can  be  given  an  amount  of  care 
quite  impossible  on  our  street  cars,  for 
the  good  reason  that  while  the  street  car 
motor  is  exposed  to  the  wet  and  dust 
and  dirt  to  an  enormous  extent,  in  an  elec- 
tric locomotive  the  whole  can  be  boxed  up 
inside  of  a  clean  car,  and  given  practically 
as  careful  attention  by  the  engineer  as  is 
now  possible  in  a  dynamo  operated  in  a  cen- 
ti-al  station. 

Now  as  to  the  question  of  economy'.  The 
steam  locomotive,  in  its  present  stage  of  de- 
velopment, is  a  remarkably  successful  ma- 
chine. Nevertheless,  it  does  consume  more 
coal  proportionately  than  is  used,  for  in- 
stance, in  the  engines  of  a  big  steamship  like 
the  '  Umbria'or  the '  City  of  Paris.'  It  burns, 
in  fact,  between  two  and  three  times  as 
much  coal  per  horse-power  of  output.  This  is 
not  due  to  any  radical  defects  in  the  locomo- 
tive, which,  all  things  considered,  is  a  good 
and  economical  machine;  but  arises  from 
the  fact  that  the  huge  engines  of  the  trans- 
atlantic liners  are  condensing  engines,  near- 
ly always  triple  expansion,  while  the  loco- 
motive is  a  simple  engine  of  a  class  that  has 
generally  been  abandoned  for  steamship  use. 
The  principal  advantage  that  we  would  gain 
by  using  large  electric  motors  supplied  from 
a  central  station, instead  of  the  present  steam 
locomotives, would  be  a  much  more  economi- 
cal use  of  coal.  It  is  safe  to  say  that  the 
consumption  of  fuel  for  a  given  number  of 
horse-power  produced  by  big  engines  in  an 
electric  station  could  be  reduced  to  less 
than  half  what  is  now  used  to  supply^  a  simi- 
lar amount  of  power  in  the  locomotive.  To 
offset  this  advantage  there  is  the  necessary 
loss  of  power  in  conveying  the  current  gen- 
erated to  the  running"  motor.  If  the  length 
of  line  to  be  operated  from  a  single  station 
is  great,  this  loss  may  be  considerable  ;  but 
it  is  unquestionably  smaller  than  the  gain 
to  be  made  in  the  way  I  have  suggested. 
Besides  this,  the  electric  locomotive  does  not 
have  to  drag  around  its  supplj'^  of  coal  and 
water. 

There  is,  too,  the  magnificent  possibility 
of  economy  in  the  use  of  water  power.  Yery 
many'  of  our  railroad  lines  follow  the  course 
of  some  river,  winding  in  and  out  along  a 
valley  ;  frequently'  there  would  be  an  abun- 
dant supply  of  water  power  near  at  hand, 
and  under  fuch  circumstances  the  cost  of 
operation  for  an  electric  road  would  become 
enormously  less  than  for  the  same  line  op- 
erated by  steam.  Of  course,  this  is  under 
favorable  circumstances,  and  therefore  we 
should  lay  not  too  much  stress  upon  it;  but  I 
think  it  is  clear  to  anyone  who  is  familiar  with 
the  operation  of  big  condensing  engines  that 
their  advantage  in  economy  over  a  locomo- 
tive is  so  great  as  to  make  it  Avorth  while  to 


distribute  the  power  from  them  even  at  a  con- 
siderable lo.ss.  The  amount  of  copper  line 
wire  necessary  for  such  distribution  is  not 
at  all  unreasonably  great ;  no  gi  eater,  in 
fact,  than  the  amount  now  u.sed  in  trunk 
lines  for  long-distance  telephony ;  and  there 
is  every  reason  to  believe  that,  taking  into 
consideration  all  the.se  things,  an  ordinary 
railroad  could  be  operated  by  electricity  at  a 
cost  less,  or  at  least  no  greater,  than  is  now 
incurred. 

As  the  speed  to  be  attained  rises,  electric 
power  gains  over  its  competitor  ;  for  a  high 
speed  locomotive  must  cary  an  enormous 
amount  of  of  coal  and  have  a  boiler  of  prodi- 
gious capacity ;  while,  inasmuch  as  we  do 
not  have  to  move  the  fuel  or  boilers  of  a  cen- 
tral station,  their  size  is  a  matter  of  inditfer- 
ence.  The  speeds  that  are  reached  now  with 
locomotives  can  be  duplicated  with  motors 
without  difficulty.  I  believe  the  pre.sent 
record  for  locomotive  speed  Is  87  miles  per 
hour,  made  this  year  on  the  Philadelphia 
and  Reading  road,  while  last  year,  as  I  just 
mentioned,  an  electric  car,  small  to  be  sure, 
but  at  the  same  time  running  under  some 
disadvantages  as  regards  track,  attained  a 
speed  of  two  miles  per  minute.  In  fact, 
economy  aside,  I  do  not  see  that  we  can  set 
any  limit  to  the  running  speed  of  a  motor, 
except  that  imposed  by  adhesion,  the 
strength  of  the  steel  in  the  flying  drivers  to 
withstand  the  centrifugal  force,  and  the  con- 
ditions necessarily  imposed  on  the  strength 
and  smoothness  of  the  track. 


HOW  WOOD  IS  CHANGED  TO  STONE. 

One  of  the  most  interesting  fossil  forma- 
tions is  silicified  wood,  known  as  wood-agate 
or  wood-opal,  found  in  great  abundance  in 
our  Western  States  and  Territories.  Of  its 
formation  Professor  Jo.seph  Le  Conte,  in 
^'Elements  of  Geology,''  says: 

"  In  a  good  specimen  of  petrified  wood, 
not  only  the  external  form  of  the  trunk,  not 
only  the  general  structure  of  the  stem — pith, 
wood,  and  bark — the  radiating  silver  grain 
and  the  concentric  rings  of  growth  are  dis- 
cernible, but  even  the  microscopic  cellular 
structure  of  the  wood  and  the  exquisite 
sculpturing  of  the  cell-walls  themselves  are 
perfectly  preserved,  so  that  the  kind  of 
wood  may  often  be  determined  by  the  micro- 
scope with  the  utmost  certainty,  yet  not 
one  particle  of  the  organic  matter  of  the 
wood  remains.  It  has  been  entirely  replaced 
by  mineral  matter,  usually  some  form  of 
silica."  Professor  James  D.  Dana  otters  the 
following  explanation  of  the  phenomenon  : 
The  wood  or  often  trunks  of  trees  and  some- 
times standing  forests,  which  have  been 
petrified  in  the  Rocky  Mountain  region,  have 
in  general  been  buried  under  volcanic  debris, 
which  constitute  beds  of  great  extent.  This 
volcanic  material,  called  tufa,  undergoes 
partial  alteration  through  the  action  of  the 
Avaters  or  moisture  it  may  contain,  or  that 
may  filtrate  through  it.  In  this  alteration 
or  partial  decomposition  much  silica  is  set 
free  and  makes  the  Avater  or  moisture 
silicious.  The  silicious  solution  then  made 
penetrates  the  Avood  that  is  buried  in  the 
tufa.  Very  sloAvly  the  silica  is  deposited  in 
all  the  cells  of  the  Avood,  and  as  the  Avood 
decomposes,  silica  takes  the  place  of  the 
particles  of  the  fibers  until  finally  the  wood 
becomes  Avholly  silica  or  quartz. 

Red  and  yellow  colored  matter  is  derived 
from  the  oxide  of  iron  in  the  sandstone, 
Avhich  is  red,  and  the  black  may  be  due  to 
partial  carbonization  or  to  oxide  of  man- 
ganese. The  bark  in  nearly  every  case  has 
been  decayed  before  silification,  and  even 
part  of  the  other  layers  of  the  trees  is  often 
gone;  but  the  difference  betAveen  the  oxida- 
tion on  the  surface  and  inside  is  that  the 
surface  to  the  depth  of  ^  in.  is  so  altered  and 
changed  that  it  has  the  appearance  of  bark 
and  it  is  generally  supposed  to  be  such. 
Among  the  American  wonders  is  the  silici- 
fied forest,  known  as  Chalcedony  Park,  in 
Arizona:  the  most  remarkable  feature  of 
the  park  is  a  natural  bridge  formed  by  a 
tree  of  agatized  Avood  spanning  a  canon  45 
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ft.  ill  width.  In  addition  to  tlie  span,  fully 
50  ft.  of  the  tree  rests  on  one  side,  makin^^ 
it  visible  for  about  100  ft.  Both  ends  are 
embedded  in  sandstone.  The  averag'e  {j;\vth 
is  'V^  ft.  Althoug-h  beautiful  to  the  naked 
eye,  it  is  only  by  the  application  of  a  micro 
scope  that  tlie  greatest  charms  are  found. 
There  are  several  districts  where  this  ag'ate 
wood  is  found.  The  combinations  of  color, 
close  texture,  and  remarkable  [)olisli,  emi- 
nently suit  it  for  tiling-  lloors,  mantels,  table 
tops,  clock  cases,  etc.  The  lustre  of  its 
linisli  cannot  be  marred  by  metal  or  acid. 

LATEST  LEGAL  DECISIONS  ON  TRADE. 

Reported  for  The  Engineer. 

[We  shall  until  further  notice  publish  the  latest 
decisions  in  courts  of  last  resort  ui)oii  topics  of  gen- 
eral interest  to  our  readers.  From  these  decisions 
they  will  bo  able  to  judge  in  a  measure  of  their  own 
chances  in  similar  cases.] 

Consfructioii  of  Petition  for  Patent. — 
A  claim  for  a  mill  constructed  of  conical 
shape  with  an  eccentric  motion  as  described 
in  such  claim,  is  not  a  broad  claim  covering 
any  mill  having  such  shape  and  motion,  irre- 
spective of  its  other  features  of  construction 
and  operation.  Words  of  limitation  in  claims 
are  not  to  be  disregarded,  and  claims  cannot 
be  broadened  by  eliminating  or  disregarding 
such  words.  The  improvement  of  one  of  the 
elements  in  a  combination  of  all  old  parts, 
which  does  not  affect  the  operation  of  such 
combination,  does  not  make  a  new  one. 
Such  changes  i^elate  to  the  part  improved 
and  not  to  the  larger  combination. — Gates 
Iron  Works  v.  Frascr.  United  Stales  Circuit  Court, 
ISovthern  District  of  Illinois,  43  Fed.  Rep  49. 

Ansivers  in  Axiplication  for  Accident 
Insurance. — When  one  answers  all  the  ques- 
tions asked  him  on  applying  for  a  policy  of 
accident  insurance,  and  after  he  has  signed 
such  application,  the  agent  inserts  an  untrue 
statement  as  to  the  income  of  the  applicant, 
the  company  is  liable  under  the  policy, 
though  the  assured  was  practically^  insol- 
vent when  the  application  was  made. — 
Sawyer  v.  Equitable  Accident  Ins.  Co.  of  Cincinnati, 
United.  States  Circuit  Court,  Eastern  District  of  Wis- 
consin, 43  Fed.  Rep.  30. 

Collision — Crossing  Steamers — Stopping 
instead  of  Holding  Course. — The  '  Britan- 
nia '  and  the  '  Beaconsjield  '  exchanged  sig- 
nals to  pass  port  to  port.  When  about  a 
half  mile  apart,  the  former  touched  bottom, 
and,  to  avoid  grounding,  went  straight 
ahead  at  full  speed  for  about  half  a  minute, 
and  passed  some  GOO  feet  of  deep  water  with- 
out turning  into  it.  Her  swing  to  starboard 
was  then  retarded  by  the  ebb  tide  and  west 
wind,  though  her  helm  was  put  hard-a-port, 
and  for  a  brief  space  she  made  a  slight 
swing  to  the  westward.  The  *  Beaconsfield,' 
being  retarded  by  tide  and  wind,  was  going 
much  slower  than  the  '  Britannia '  at  the 
time,  not  indicating  that  she  was  porting. 
The  'Beaconsjield'  blew  a  single  whistle, 
and,  hearing  no  answer,  reversed,  the  danger 
of  collision  continuing.  Shortly  after  she 
reversed,  the  '  Britannia '  commenced  to 
svving  to  starboard,  and  apparently  they 
would  have  collided  had  the  '  Beaconsjield  ' 
continued.  Her  pilot  testified  that  there  was 
a  reef  of  rocks  which  made  it  dangerous  for 
her  to  continue  in  her  course.  The  ^Bea- 
consjield '  was  without  fault,  and  the 
'  Britannia '  was  liable  for  the  loss  of  her 
and  her  cargo. — Ihe  '  Britannia.'  United  states 
Circuit  Court,  Southern  District  of  New  York,  42 
Fed.  Rep.  07. 

Collision  of  Steamers. — Two  vessels  de- 
siring to  cross  each  other's  path  signaled 
the  way  in  which  they  would  do  it.  In  doing 
so  one  stopped  and  reversed  its  engines,  the 
other  reversed  and  signaled  for  the  former 
to  go  on.  A  collision  occurred,  the  former 
being  injured.  Her  owners  could  not  re- 
cover, she  being  in  fault. — St.  Johns,  circuit 
Court  of  the  United  States,  Southern  District  of  New 
York,  43  Fed.  Rep.  75. 

Construction  of  "  Heirs "  in  Benefit 
Certijicate. — Under  the  Arkansas  statute, 
the  word  "heirs"  in  a  benefit  certificate 
means  those  designated  b}'  the  statute  of 
distribution  of  personal  property,  which  ex- 
cludes the  wife,  except  in  the  event  that  he 


leave  none  of  his  own  kindred  surviving  him. 
W^here  a  society  pays  money  under  a  bt.'iiefit 
certificate  into  court  to  await  the  decision  of 
who  it  belongs  to,  the  provision  in  the  cer- 
tificate that  the  beneficiaries  shall  be  limited 
to  the  members  of  the  assui-ed's  own  family, 
or  those  dependent  upon  him,  will  avail  to 
change  the  rule  of  the  statute — Johnson  v. 
Suj)reme  Lod(je  of  Knights  of  Honor,  Supreme  Court 
of  Arkansas,  13  .V.  IF.  Hep.  7!)4. 

Collision  of  Steam  Vessels. — Two  steam- 
ers were  proceeding  by  night  up  East  River; 
they  were  not  on  parallel  coui'ses;  in  cross- 
ing each  other-'s  path  a  mistake  in  under- 
standing signals  caused  a  collision.  The 
case  turned  on  the  signals,  and  having  been 
once  decided,  will  not  be  rever.sed. — iTie  'Sea 
Gidl,'  United  States  District  Court  of  New  York,  42 
Fed.  Rep.  190. 

Evidence  of  Compomise — Excessive 
Verdict. — A  conversation  of  an  insurance 
company's  adjuster,  who  adjusted  the  loss, 
as  to  compromise  of  claim,  is  inadmissible, 
unless  it  is  clearly  shown  that  it  had  been 
communicated  to  plaintiff.  A  verdict  for 
$700  for  a  house  that  had  been  standing  for 
fifteen  years  and  was  valued  by  disinterested 
parties  at  $7:54,  is  excessive — Guinn  v.  Phoenix 
Insurance  Co.,  Supreme  Court  of  Iowa,  45  .  N.  W. 
Rep.  880. 

Liability  for  Injury  ivhile  Loading  Ves- 
sel.— A  longshoreman  was  engaged  helping 
to  load  a  vessel  with  flour.  He  was  station- 
ed on  the  lower  deck  wh(m  it  was  quite  dark, 
and  could  not  see  that  the  part  of  the 
lower  deck  was  not  planked  over.  In  low- 
ering the  Hour  he  was  struck  by  a  load  or 
draft  of  fiour  and  knocked  into  the  hold,  re- 
sulting in  his  death.  His  repi-esentatives 
are  entitled  to  recover,  as  it  is  the  duty  of  the 
employer  to  provide  for  the  employee  a 
safe  and  proper  place  in  which  to  prosecute 
his  work,  and  if  this  duty  be  entrusted  to 
others  and  they'  fail  to  discharge  it,  and  in 
conseciuence  an  injury  results  to  another 
person  in  the  service  of  the  employer,  the 
employer  will  be  liable  or  neglect  of  his  vice- 
principal. — Hogan  v.  Smith,  Supreme  Court  of 
Neiv  York,  9  N.  Y.,  Supp.  881. 

HEAT 'energy. 

It  has  been  established  that  the  condition 
of  a  body  familiarly^  known  as  "hot"  arises 
from  a  vibration  of  its  particles,  which 
affects  our  sense  of  touch  in  a  manner  anal- 
ogous to  that  in  which  sound  affects  the 
ear.  It  is  necessary  to  distinguish  carefully 
between  the  vibration  of  a  body  (which 
has  nothing  to  do  with  heat)  and  the  vi- 
bration of  the  particles  of  which  that  body 
consists  (which  is  heat).  Thus,  when  a 
bell  is  struck  by  a  hammer  there  are  several 
kinds  of  vibration  set  up  simultaneously. 
The  bell  may  svving  slowly  from  side  to  side, 
which  is  a  vibration  of  the  bell  as  a  whole. 
Then  there  would  be  the  vibration  of  the 
sides  of  the  bell  inwards  and  outwards  pro- 
ducing a  musical  note,  the  rate  of  vibration 
varying  with  the  pitch  of  the  note  produced. 
But  if  we  continued  hammering  away  at  the 
bell  until  it  became  sensibly  heated  by  the 
successive  blows,  w^e  should  induce  a  third 
kind  of  vibration,  of  a  more  subtle  character 
than  either  of  the  others,  viz.,  the  physical 
cause  of  the  sensation  known  as  heat.  All 
bodies  possess  this  kind  of  vibration  to  some 
extent,  for,  in  order  to  deprive  a  body  of  all 
heat,  it  would  require  cooling  down  to  the 
absolute  zero  of  temperature,  a  point  490 
of  Fahrenheit's  degrees  below  the  freezing 
point  of  water.  At  such  a  temperature  a 
body  would  be  called  "cold."  No  other 
meaning  can  be  attached  to  the  term  cold 
than  the  loss  or  absence  of  heat.  There 
is  a  well-known  experiment  in  which  the 
same  body  is  made  to  feel  first  warm  and 
then  cold,  simply  by  altering  the  tempera- 
ture of  the  hand  wliich  touches  it,  the  body 
remaining  at  the  same  temperature  all  the 
time.  We  may  infer  that  a  higher  tempera- 
ture is  the  elVect  of  a  more  rapid  vibration 
of  the  particles,  accompanied  perhaps  by  a 
greater  "amplitude"  or  movement  of  the 
same.  And  as  there  must  be  energy  where 
there  is  motion,  we  may  arrive  at  the  con- 


ception of  heat  not  only  as  a  mode  of 
"motion"  but  as  a  measurable  quantity  of 
energy. 

Every  one  is  familiar  with  the  fact  that 
friction  develops  heat,  that  hammering  a 
I)iece  of  metal  makes  it  hot,  and  that  air  is 
lieated  by  coin{)ression.  In  eacli  of  tliese  in- 
stances there  is  an  expenditure  of  niechani- 
cal  energy.  But  the  expenditui  e  tA  mechan- 
ical energy  was  not  thought  to  be  the 
eguivalent  of  the  heat  developed  before 
Count  Rumford  was  led  to  this  discovery  by 
obsfjrving  the  unlimited  amount  of  heat 
which  is  developed  during  the  boring  of 
cannon.  The  exact  amount  of  heat  which  is 
developed  by  the  ex[)endituie  of  a  giver 
amount  of  work  was  determined  for  the  first 
time  by  the  late  Dr.  Joule.  It  takes  772  foot 
pounds  of  work  to  heat  a  pound  of  water 
one  degiee  in  temperature  by  mechanical 
means.  This  is  sometimes  ex|)ressed  by 
saying  that  if  a  pound  weight  fell  from  a 
height  of  77ii  feet  into  a  pound  of  water  it 
would  raise  the  temperature  of  the  water 
one  degree  Fahrenheit.  The  above  is  a 
very  convenient  way  of  remembering  the 
meaning  of  the  "mechanical  equivalent  of 
heat,"  but  it  is  needless  to  remark  that  the 
talented  Dr.  Joule  died  without  having  tried 
this  particular  experiment  himself. 

The  facility  with  which  meclianical  energy 
is  converted  into  heat  is  very  noticeable  in 
many  operations;  indeed  the  difliculty  is 
generally  how  to  prevent  such  ti  ansforma- 
tion.  If  any  method  could  be  devi.sed  of 
working  metal  by  whicli  no  lieat  was  pro- 
duced during  the  operation,  there  would  be 
a  saving  of  useful  energy  to  that  extent, 
which  now  goes  to  produce  u.seless  heat.  In 
one  sense,  however,  the  heat  is  not  useless, 
for  in  many  cases  it  may  be  a  convenient 
guide  as  to  the  good  working  of  a  tool.  In 
the  running  of  machinery  also,  if  it  were  not 
for  the  work  lost  in  friction  (which  is  gener- 
ally deplored),  developing  heat  in  exact  pro- 
portion to  the  lo.ss  of  work,  thei'e  would  be 
no  warning  of  danger  until  bearings  were 
cut  to  prices.  The  amount  of  work  lost  by 
the  heating  of  bearings  is  considerable. 
Every  pound  of  iron  heated  one  degree  in 
temperature  represents  a  loss  of  about  80 
foot  pounds  of  work.  Hence,  if  1,000  lbs.  of 
metal  become  heated  100  degrees,  the  lost 
work  amounts  to  8  million  foot  pounds,  or 
the  work  of  242  h.p.  for  one  minute.  It 
would  probably  tend  to  economy  if  a  ther- 
mometer could  be  devised  acting  upon  the 
thermo-pile  principle,  by  which  the  tempera- 
ture of  important  bearings  could  be  read 
otl'  at  any  instant  upon  a  dial  after  the 
fashion  of  a  pressure  gauge.  It  is,  more- 
over, a  reproach  to  science  that  for  the 
thousands  of  times  an  engineer  must  ascer- 
tain the  temperature  of  a  troublesome  bear- 
ing, he  is  left  to  rely  upon  the  thermometer 
wliich  nature  has  provided,  namely,  his 
naked  hand,  or  as  many  fingers  thereof  as 
a  few  years  of  such  a  practice  may  have  left 
him  blessed  with. — A.  X.  Sonierscales. 


A  CRITIC  pokes  a  little  fun  at  a  Japanese 
circulating  libraiw,  which  i.ssues  a  circular 
in  English  that  is  certainly  a  little  ofT. 

By  some  process  the  propi-ietors  of  the 
library  have  decided  the  time  necessary  for 
reading  books  of  various  classes.  This  is 
set  forth  in  part  as  follows: 

"  AH  Novel  and  thin  Book  is  five  days. 

"  All  Sciencial  Book  is  almost  ten  days. 

"  English  Language  Book  which  is  not  many 
pages  is  limited  ten  days  but  large  Book  is  fifteen 
days." 

This  might  be  worse,  and  if  the  critic  un- 
dertook to  translate  English  into  Japanese 
he  would  probably  catch  on  the  center  him- 
self. 


Some  one  has  kindly  sent  us  a  circular  of 
a  "Patent  Mid  Ship,  Floating  Screw 
Flange  Propeller,"  which  is  to  upset  every- 
thing (except  the  yhip).  It  is  a  waste  of 
time  to  review  such  things. 

- —  •    •  — 

One  firm  in  this  country  makes  2,000 
watches  daily. 
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TEADE  NOTES. 

William  Sellers  &  Co.,  of  Philadelphia,  have  the 
contract  for  buiklinjj  eight  lathes  for  making  l(i-inch 
guns  for  the  Washington  Navy  Yard.  The  price  is 
$416,400,  and  they  are  to  be  built  from  Seller's 
designs. 

*  * 

* 

The  cost  of  firing  a  110-ton  gun  is,  in  round  num- 
bers, $832.  But  this  is  not  all.  The  110-ton  gun 
can  be  fired  but  95  times,  and  after  that  requires 
repairs.  The  cost  of  the  piece  being  $83,400,  it  is 
necessary  to  estimate  the  cost  of  wear  at  about 
$868  for  each  shot,  thus  raising  the  cost  of  each 
charge  to  $1,700. 

And  it  is  very  uncertain  whether  you  can  hit  any- 
body with  it,  even  at  the  very  high  price. 

»  * 
* 

The  Burns  Oil  Conduit  and  Burner  Company,  re- 
cently incorporated  under  the  laws  of  "Vermont,  has 
just  been  organized  at  Bennington.  Mr.  Burns  was 
elected  the  engineer  of  the  company.  The  capital 
stock  is  .$500,000.  The  object  of  the  company  is  the 
manufacturing,  buying  and  selling  of  devices  con- 
nected with  conducting  and  burning  oils,  liquids  or 
gas  for  fuel  or  illumination,  etc.  The  company 
claims  that  it  owns  an  invention  whereby  petroleum 
may  be  safely  and  practically  used  for  fuel.  The  es- 
sential part  of  the  scheme  is  the  forcing  of  water 
through  petroleum. 

*  * 

The  Sault  Ste.  yMarie  canal  lock  was  disabled 
through  the  breaking  down  of  one  of  the  discharge 
valves.  Eighty-nine  hours  of  a  cessation  of  Lake 
Superior  commerce  resulted  in  a  jam  of  upwards 
of  200  vessels.  Placing  their  mean  value  at  $150,000, 
it  would  show  a  valuation  of  thirty  million  of  dollars 
worth  of  property  paralyzed  through  the  break 
down  of  a  single  valve.  This  accident  should  con- 
vince the  Government  of  the  necessity  of  passing 
the  Sault  Canal  appropriation  bill  immediately.  The 
loss  to  vessel  owners  and  other  interested  parties  in 
this  case  alone  will  be  large  enough  to  complete  the 
new  lock. — Mariiie  Record. 

*  * 
* 

The  Dixon  Crucible  Works,  of  Jersey  City,  which 
has  been  in  the  hands  of  Receiver  Edward  F.  C. 
Young  for  nine  years,  was  formally  restored  to  the 
hands  of  the  stockholders  Avigust  1  in  pursuance  of 
a  recent  order  in  chancery  discharging  the  receiver 
because  of  his  having  re-established  the  company's 
solvency.  When  the  formal  transfer  had  been  sign- 
ed, Mr.  Gopsill  resigned  the  presidency,  and  Mr. 
Young  was  elected  in  his  stead.  The  offices  of  sec- 
retary and  treasurer  were  combined,  and  Mr.  Walk- 
er was  chosen  to  fill  them.  Since  the  company  was 
placed  in  his  charge  by  the  Chancellor,  Mr.  Young 
has  paid  off  the  debt  of  the  company,  amounting  to 
$1,700,000, 

* 

There  were  shipped  in  July  three  engines  from 
the  Baldwin  Locomotive  Works  for  the  new  rail- 
road^from  Jaffa  to  Jerusalem.  This  road  is  said  to 
be  the  first  one  in  Palestine,  and  is  being  built  by 
a  French  company  for  the  Ottoman  Government. 
The  engines  are  moguls,  with  three  pairs  driving 
wheels  and  two-wheel  driving  trucks  in  front,  and 
eight- wheel  tenders.  They  are  one  metre  (about  39") 
gauge.  The  cylinders  are  15X18  inches,  and  the  driv- 
ing wheels  are  41  inches  in  diameter.  The  engines 
aren  anied  Jaffa,  Jerusalem  and  Ramleh.  At  the 
Baldwin  Locomotive  Works  ten  very  heavy  engines 
are  being'  built  for  the  Mexican  Central  Railway, 
twelve  for  the  Interoceanic  of  Mexico,  twelve  for 
the  Mexico  &  Pacific,  and  eight  for  Japan. 

*  * 
* 

The  detailed  report  of  the  Engineer  Board  on  the 
late  official  trial  of  the  cruiser  'Philadelphia''  has 
been  received  at  the  Navy  Department.  It  presents 
some  interesting  facts  in  regard  to  the  performance 
of  the  vessel  which  have  not  before  been  published. 
It  tends  to  show  that  the  vessel  did  not  do  quite  as 
well  as  she  could  have  been  made  to  do.  The  revo- 
lutions of  the  screws  were:  Starboard,  119.8  per 
minute;  port,  119.9.  The  steam  pressure  in  the 
boilers  was  easily  maintained  at  160  pounds,  and 
steam  was  blowing  off  through  the  safety  valves 
much  of  the  time.  The  other  steam  pressures  were: 
at  high-pressure  cylinders,  starboard,  151  pounds; 
port,  154  pounds.  At  first  receivers,  starboard,  57.6 
pounds;  port,  56.5  pounds.  At  second  receivers, 
starboard,  24.5  pounds;  port,  24.3  pounds.  Vacuum, 
starboard,  24.3  inches;  port,  24.67  inches.  Air  pres- 
sure in  firerooms,  1.5  inches.  Slip  of  screws,  star- 
board, 18.43  per  cent.;  port,  18.49  per  cent.  Speed, 
19.68  knots  per  hour. 

*  4f 

The  Pacific  Gas  Engine  Co.,  of  San  Francisco, 
have  recently  fitted  a  double  engine  of  15  h.  p.  into 
the  schooner  '  Moonlight,'  as  an  auxiliary,  and  have 
succeeded  in  propelling  her  at  BJ^  miles  an  hour, 
with  a  consumption  of  2  gallons  of  gasoline,  in 
money  equal  to  45  or  50  cents, which,  divided  by  dis- 
tance, makes  less  than  15  cents  a  mile.  This  must 
be  qualified  by  the  statement  that  the  '  MoonlighV 
is  built  nearly  on  the  old  Dutch  principle  of  a  "true 
cube,"  which  was  100  feet  long,  100  feet  wide,  and 
100  feet  high.  She  is  78  feet  long,  24  foot  beam,  and 
carries  300  tons,  or  75,000  feet  of  timber,  so  her  pro- 
pulsion is  much  the  same  as  driving  a  "  pontoon." 
Continuing  our  figures,  and  rating  intei-est,  attend- 
ance, fuel,  room  and  depreciation,  at  75  cents  an 
hour,  it  amounts  to  about  seven  cents  per  ton  per 


mile,  which  is  certainly  cheap  enough.  The  main 
thing,  however,  is  tlie  saving  in  time  and  towage, 
getting  into  and  out  of  port  promptly,  and  pulling 
out  of  calms.  We  are  sorry  the  experiment  has  not 
been  made  in  a  vessel  more  fairly  suited  for  the 
purpose. — The  Journal  Industry. 

*  *  * 

The  'Maine''  is  the  first  armored  cruiser  ever 
owned  by  this  Government.  Her  displacement  is 
6,648  tons.  Her  hull  and  machinery  cost  $2,500,000. 
Her  speed,  according  to  the  requirements,  is 
seventeen  knots  and  her  engines,  driving  twin 
screws,  are  of  the  vertical  triple-expansion  type. 
The  protection  of  the  '■Maine'  consists  of  an  armor 
belt  of  steel  180  feet  long  and  11  inches  thick,  the 
two  forward  ends  being  joined  by  a  six-inch  armored 
athwartship  bulkhead.  Above  the  belt  and  below 
the  turret  oval  redoubts  carrying  ten-inch  armor 
protect  the  turret  bases,  loading  tubes  and  ma- 
chinery. The  turret  armor  itself  varies  in  thickness 
from  10.5  inches  to  11.5  inches. 

An  interesting  feature  of  the  'Maine's'  machinery 
is  the  rubber  valves  capable  of  resisting  heat  of  320 
degrees.  No  rubber  valves  of  such  strength  have 
ever  before  been  made  in  America.  The  contract 
was  taken  by  the  Mercer  Rubber  Company  of  Tren- 
ton, which  made  the  'Baltimore's'  valves,  and  which 
has  successfully  done  the  work  required  for  the 
'Maine.' 

.  •  * 

The  gist  of  the  report  of  the  Labor  Commission  of 
New  York  is  contained  in  a  general  summary  by 
Commissioner  Peck,  which  could  not  be  Dut  in  more 
concise  language.    It  is  as  follows: 

"The  strikes  in  all  trades  and  for  all  causes  in  the 
five  years,  1885-'9,  as  respectively  detailed  in  reports 
of  this  bureau,  number  9,384.  Of  these  4,432  were 
successful;  1,434  compromised,  making  5,866  to  be 
classed  as  successful;  3,468  unsuccesssul.  Strikes 
were  pending  in  50  establishments  at  the  close  of 
the  report.  The  persons  engaged  numbered  338,926. 
The  reported  losses  in  wages  were  $8,000,601.30;  ex- 
penses of  conducting  strikes  $1,192,644.44.  The  es- 
timated gains  for  one  working  year  were  $5,382,337, 
and  for  the  five  years  it  was  $18,623,060.77.  This 
does  not  include  the  piece  trades, such  as  the  printers, 
shoemakers,  and  cigarmakers,  in  which  large  gains 
were  made  but  could  not  be  estimated.  Lo.ss  to  em- 
ployees from  all  causes,  $5,113,693.15.  From  this 
return  it  will  be  seen  that  the  gains  go  near  to  bal- 
ance the  actual  cost  of  strikes  and  the  loss  to  em- 
ployees, $6,305,957.  The  estimated  loss  of  wages — 
over  $8,000,000 — is  omitted  from  the  comparison  be- 
cause it  is  only  estimated,  not  actual,  and  so  is 
uncertain,  and  may  be  to  a  large  amount  only  a 
worker's  displacement,  with  employment  elsewhere. 
If,  however,  the  $8,000,000  were  a  positive  loss,  the 
gain  in  wages  would  be  a  strong  offset.  On  the 
whole,  the  strike  pays;  for  in  three  years  the  sum 
of  all  losses  would  be  recovered  and  the  advance 
rates  maintained.  Where  a  demand  for  better 
wages  or  shorter  hours  is  successful,  the  improve- 
ment becomes  a  trade  rate  or  rule,  and  is  maintained 
until  a  general  re-action  through  'bad  times'  or  other 
cause  sets  in.  In  the  building  trades  186  bricklayers 
received  an  advance  amounting  to  $52,403.  This 
advance  was  by  trade  usage  maintained,  conse- 
quently the  gains  are  fairly  estimated  at  $209,612  for 
the  term  covered  by  this  investigation.  In  like 
manner,  1,137  carpenter's,  in  1886,  received  a  gross 
advance  of  $395,207,  which  was  maintained,  so  that 
in  four  years  their  gains  would  foot  up  $1,582,828. 
This  is  all  to  be  placed  to  the  credit  of  the  organiza- 
tion." 

The  Manhattan  Elevated  Railway  is  hav- 
ing three  of  its  locomotives  chang-ed  to  com- 
pounds, the  alterations  being  made  b^^  the 
Rhode  Island  Locomotive  Works.  The 
work  of  these  engines  will  be  watched  with 
marked  interest,  for  it  will  show  what  a 
compound  engine  will  do  under  largely' 
varied  requirements.  It  has  been  considered 
that  the  compound  sliould  be  designed  for 
particular  service  and  kept  exclusively  in 
that,  in  order  to  obtain  the  best  results. 
We  will  now  soon  have  shown  to  us  what 
the  compound  will  do  under  the  marked 
variations  in  work  which  are  characteristic 
of  elevated  railway  operation. — Railway 
Master  Mechanic. 

We  take  the  liberty  to  say  in  advance  of 
the  experiment  that  it  is  a  useless  one.  If 
there  is  any  place  where  a  compound  engine 
is  woi'king  at  a  disadvantage  it  is  under  con- 
stant stopping  and  starting.  All  that  is 
known  of  the  compound  engine  warrants 
this  assertion.  Working  at  certain  grades 
of  expansion  under  certain  ranges  of  tem- 
perature, the  compound  engine  is  more 
economical  than  single  cylinders  worked 
under  the  same  conditions.  Now,  if  we  use 
the  compound  engine  at  anj^  and  everj-  grade 
of  expansion  and  under  all  ranges  of  tem- 
perature (as  it  would  be  constantly-  stopped 
and  started),  it  is  of  no  more  value  than  any 
other  t3'pe. 


Mr.  Forsyth,  of  the  Union  Iron  Works, 
San  Francisco,  described  to  us  some  time 
since  an  arrangement  of  a  fan  "  alongside  " 
the  chimney'  of  a  vessel,  the  gases  being  de- 
flected from  their  direct  course,  through  the 
fan,  when  artificial  draught  was  used,  and 
passing  straight  upward  with  natural 
draught.  The  circumstances  of  construc- 
tion, looking  at  it  in  a  mechanical  sense, 
favors  this  method,  especially  in  the  case  of 
oval  flues,  and  the  wonder  is  that  ever  fans 
were  placed  directly'  in  the  line  of  the  flue 
and  the  course  of  the  gases  diverted  for 
natural  draught.  With  inward  draught  a 
stoke  hole  is  cool,  and  no  gases  are  expelled 
into  a  ship.  In  California  forced  draught  is 
used  for  burning  culm,  lignite,  or  other  low 
grade  fuels.  The  fire-front  and  breeching 
of  boilers  become  red  hot.  The  gases  and 
smoke  are  blown  out,  and  the  whole  system 
is  a  nuisance  in  many  ways.  With  a  by- 
pass flue  and  an  induced  draught  all  would 
be  changed  for  the  better,  and  the  eflfect  im- 
proved in  every  way. — The  Journal  In- 
dustry. 



Prof.  De  Volson  Wood  shows  by  a  re- 
cent paper  that  with  an  efficient  ammonia 
system  for  making  ice,  the  cost  is,  at  three 
pounds  of  coal  per  h.p.  per  hour  for  the  en- 
gine, one  pound  of  ice  for  21.93  pounds  of 
coal.  At  30  pounds  of  steam  per  h.p.  per  hour 
the  cost  of  a  pound  of  ice  is  2.19  pounds  of 
steam. 


On  one  of  the  great  railway  systems  of 
this  country  there  are  locomotives  which 
have  been  in  service  3G  years  ;  13  have  been 
in  service  25  years,  39  for  20  years,  85  for  15 
years  and  112  for  10  years ;  the  average 
service  of  all  on  the  line  is  11.82  years. 


CLUB  RATES  FOR  1890. 

In  former  years  v/e  have  made  large  re- 
ductions for  clubs,  varying  in  amount  with 
the  numbers  sent.  These  rates  have  been 
lower  than  we  can  longer  afford,  and  we 
feel  that  we  cannot  continue  them  longer. 
We  hope  our  friends  will  feel  that  they 
get  |2  worth  of  value  in  each  issue,  at  least 
that  annually^  and  continue  their  favors  for 
1890,  We  have  therefore  to  announce  that 
our  rates  for  1890  are: 
Two  names,  one  of  them  new.  .$1.80  each. 

Five  names  1.70  each. 

Ten  names  1.50  each. 

This  is  thfe  lowest  rate  we  can  make  for  The 
Engineer  for  any^  number  of  names.  We  add 
also  that  all  names  comprising  a  club  must 
be  handed  in  at  one  time;  we  cannot  extend 
the  privilege  of  joining  a  club  at  any^  time 
during  the  year  to  one  or  two  persons. 

Those  who  are  willing  to  aid  our  enterprise 
to  the  extent  of  soliciting  their  friends  to 
come  in,  can  write  the  names  on  a  separate 
sheet  and  send  them  with  the  money.  Send 
an  express  company's  receipt  or  postal  notes 
in  preference  to  postal  orders.  Be  particular 
and  have  all  names  and  addresses  correct. 

RATES  AT  WHICh'wE  FURNISH  OTHER 
PAPERS  WITH  THE  ENGINEER. 

Subjoined  will  be  found  our  clubbing  rates 
with  other  papers,  the  proprietors  of  which 
make  a  reduction  in  their  rates  in  connection 
with  us. 


All  complaints  of  irregularity  in  receiving 
other  papers  should  be  made  directly  to  the 
publishers  of  them,  not  to  us. 


Publication 

With 

Price  per  year. 

The  Engineer. 

3.00 

4.50 

1.00 

2.75 

Manufacturer  and  Builder. .. 

1.50 

3.00 

3.00 

4.70 

10.00 

11.00 

ENGrNEERS'GAZETTE,London 

1.50 

3.50 

1.00 

2.75 

3.00 

4.25 

These  rates  are  for  new  subscinbers  to  the 
journals  named,  and  those  who  send  money 
through  us  will  please  state  whether  their 
subscriptions  are  new  or  a  renewal. 

Any  periodicals  not  on  this  list  will  be  fur- 
nished at  a  discount  from  regular  rates. 

John  B.  Jackson,  Printer,  48  Centre  St.,  New  York. 
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ALL   BOOKS    ADVERTISED    IN    THESE    PAGES    SOLD    BY  US. 


THE  ROBERTS  SAFETY  WATER 
TUBE  MARINE  BOILER. 

From  10  to  1,000  horse  power.  Over 
two  hundred  and  thirty  in  u.se,  in  vessels 
ranging  from  steam  launclies  to  ocean  go- 
ing  steamers. 

Two  hundred  lbs.  of  steam  guaranteed. 
Light  weight,  easily  repaired,  very  econom- 
ical in  fuel.  The  first  boiler  has  lasted 
ten  years  without  repairs  and  is  in  good 
condition  yet. 

SEND  FOR  HANDSOME  ILLUSTRATED  CIRCULARK. 
E.  K.  IIOKKUTS, 

18  Cortlandt  St.,  New  York. 
Works,  Bed  Bank,  N.  J. 

OCEAN     MARINE  ENGINEERS' 
BENEFICIAL  ASSOCIATION, 
No.  69,  N.  Y. 
HALL,  181)  BOWERY, 
nieetct  everjr  WediiCMtlay   Evening  at 
7.30.   Visiting:  Brotliers  with  Creden- 
tialM  rortllally  invited. 
GEO.  UHLER,  Sec'y.  J.  GEO.  HERMES,  Prest. 


KATZENSTEIN'S 

Self-Acting  Metal  Packing, 


For  Piston  Rods,  V»1t« 
Stems,  etc. 
:  ^Of  every  description. 

For  Steam  Engines,  h*- 
— icomotives.  Pumps,  Ac. 
jLj    Adopted  and  in  OM 
'    by  the  principal  Iron 
Works  and  Steamship 
Companies  within  tha 
)ast  10  years  in  this  and 
Foreign  Coantries.  For 
fnll  particulars  and  re- 
ferences, address, 

L.  XATZENSTBI8  ft  00. 

357  West  St., 
IVew  Yorii 


HORACE  SEE, 

Engineer  and  Naval  Architect, 

(Consulting,  Constkuctino,  and  Kxi-ert) 

Number  I  Broadway,  New  York. 


Vax  S.v.\"i  \ (x )KI)  cv  Hauff, 

SOLICITORS  OF  PATENTS 

american  and  fokkign 
Advocates   in  Patent  Causes, 
44  PARK  ROW, 

Times  Building:,  Rooms  191,  19a,  New  York  City. 
J  Van  Santvoord.  W.  IIaufj-. 


RICHARD  DUDGEON, 

No.  24  Columbia  Street,  New  York, 

Maker  and  Patentee  of 

Improved  Hydraulic  Jacks 

Punclies,  Roller  Tiiho  Expandors,  and  Dlrt'ct  AcMuk 
Steuin  Hamniera.  .laoks  fur  l'ri'».-iinK  on  Car  WliteLs 
or  Crank  Plus,  made  to  order.  Coninmnloatlons  by 
letter  will  receive  prompt  attention. 


Screw  Propellers 

MANUFACU'RED  bv 

XI-  IB.  Roollior--, 

22  Cortland  Street.  New  Yorlt. 

SUP'T  OF  THE  LATK  DELAMATER  IUON  WoP.KS 
of  same  patterns  and  designs  as  before,  adapted  to 
each  vessel.  Consultinff  Expert  and  Construclin;,' 
Engineer.  Estimates  on  machinery, damages,  etc. 
AIK  I€K  MAOIIINEK. 


STEAM  YACHTS  AND  LAUNCHES.— Steam 
Yachts  and  Launches,  their  Machinery  and 
Management,  a  Review  of  the  Steam  Engine  as 
applied  to  Yachts.  Laws  governing  Yachts  in 
American  Waters,  Rules  for  Racing,  Rules  for 
Huilding,  Pilot  Regulations,  Specific  types  of 
Machinery,  Design  of  Hulls,  etc.,  etc.,  by  C.  P. 
Kunhardt,  8vo,  cloth  $3.00 


THE  PRATT  &  WHITNEY  CO., 

MANUFACTURERS  OF  MACHINE  TOOLS 

For  Railway  and  General  MacPiine  Shops. 

COMPRISING 

Lathe$;  Planer*;  Corrugating  Machirm  for  Grooving  Chilled  Grinding  Rolls  for  Flouring  MUU; 
Drilling  Machines  {Horiz&ntal  and  Vertical);  Screw  Machines;  Milling  Machines; 
Cutter  and  Twi^t-Drill  Grinding  Machines,  Turret  Head  Chucking, 
Bolt-Gutting,  Forging  and  Finishing  Machinery;  Nut- 
Tapping  and  Cutting  QW  Machines;  Boring-Mills. 

And  Plants  Complete  for  Gun  and  Sewing  Machine  Manufacture. 
Special  Machinery  for  iVletal  Working. 

ITIachineH  Completely  Equipped  with  Tools,  Fixtures  and  Causes 
for  Manufacturing-  Metal  Goods  Oenerally. 

U.  S.  Standard  Taps  and  Dies  for  both  Hand  and  Machine-Work  ;  Pipe  Taps  and  Reamers. 

KMter  Car-Builders'  Standard  Limit  Gauges  for   BOUND  BAE  IRON.     U.  S.  SUndard 

Thread  Gauges.    Standard  Cylindrical  Size-Gauges.   Drop-Forged,  Steel  Caliper  Gauges. 
Standard  Hand,  Shell,  and  Chucking  Reamers.    Taper  Reamers  for  every 
purpose.  Hardened  and  Ground  Steel  Mandrils,  and  every  appliance 
in  TOOLS,  FIXTURES,  or  SPECIAL  GAUGES,  necessary 
for  STANDARD  INTERCHANGEABLE  WORK. 

Combination  Liatbc-CIiuclts;  Rensbaw  Ratcbet  Drills.  Etc. 

  ^F"Send  for  Illustrated  Catalogue  and  Price-List. 


WORTHINCTON 

STEAM  PUMPS 
PUMPING  ENGINES 
INDEPENDENT  CONDENSERS 

SENU  FOR  GENERAL  CATALOGUE 

HENRY  r7  WORTHINGTON 

Boston.   Philadelphia.    Chicago.    St.  Louis.   St.  Paul.  San  Francisco. 


A.  J.  WEED  &  CO., 

I()«-IOK  Mbeily  St.,  New  V«rl<. 

INVENTIONS  PERFECTED,  DETAIL 
DRAWINGd,  PATTERNS,  CASTINGS, 
MOULDS,  MODELS,  SPECIAL  TOOLS,  DIES, 
JIGS,  NOVELTY  AND  DUPLICATE  WORK. 

Coni[)lcle  oiitllts  of  special  tool-  for  invc^ntorn 
wishing  to  manufacture  tlK.'ir  own  goods.  Cir- 
cular sent. 

Corrugated  Metal  Gaskets. 

(Patented.) 


Are  the  most  reliable  for  flange 
connections;  made  plain,  oval, 
square  and  irregular  for  pipes, 
cylinders,  valves  and  chests. 
Is  not  alfected  by  water,  steam, 
gas,  oil,  vapors  or  acid  solutions 


U.  S.  MINERAL  WOOL  CO., 
2  Cortlandt  Street, 

NEW  YORK. 


JOSEPH  DE  RYCKE, 

I  !■  orii.'ii ',  With  .loHN  h'.A.  II  .\  So:.,. 

94  LIBERTY  ST., 

Rooms  9  and  10  New  York. 

iJrawing.s.  jilariH  and  specilicutioiiH  for 
marine  (ifif^iiies  and  hoilers,  st«am  vessels, 
vaflits  and  tiigK,  and  iron  structure.s  in 

general. 

rK|{S«»N\I,  \  l-l<»N  <;IVK>. 

BOOKS  for  ENGINEERS. 

118  pa;^e  Catalofjue  free  on  appU'  ation. 
TREATISE  on  the  Richards  Steam  Engine  Indica 

tor,  by  C.  T.  Porter.    Illustrated,  8v<j  %i  i«J 

IRON  and  Steel  Foundinjf,  bv  Claude  wSlie. 

Sc<'ond  edition,  revi.sed  and  enlar^jed,  8vo.  .fU  00 
AL(iEHRA  Seif  tauKht,  by  \V.  P.  Higgs.  Ane»»y 

and  simple  explanation,  8vo  $1  00 

;  THK  FIREME.V  S  Guide.    A  Handbook  on  the 

Care  of  Hollers.    Fourth  edition,  8vo  90  50 

USEFUL  HINTS  to  Sea  goini;  Engioeeni,  and 
I     how  to  repair  and  avoid  "  breakdowns." 

E.  6l.  F.  N.  SPON, 

12  Cortlandt  Street,      •     NEW  YORK. 


J.  M.  ALLEN,  -  -  -  President. 
Wm.  B.  FRANKLIN,  -  Vice-President. 
F.  B.  ALLEN,  -  Second  Vice-President. 
J.  B.  PIERCE,  Secretary  and  Treasurer. 

Issues  Policies  of  lusurance  after  a 
careful  Inspectiou  of  the  Boilers, 

covering  all  loss  or  damage  to 


Second-Hand  Machinery  ,  IIMDICATOR. 


Also,  all  kinds  of  Secoiui-Tfand  Machinery  fur-  | 
Ili^lle(i.     New  Machinery  furnished,  and  Second. 
Haiul  taken  in  exchange  or  purchased.    Send  for 
Monthly  List  ;  tcio  lon^  for  publication. 

NEW  YORK  MACHINERY  DEPOT, 

BRIDGE  STORE,  No.  16, 

On  Frankfort  St.,  New  York* 

A  TREATISE  ON  THE  USE  OF  BELTING  FOR 
THE  TRANSMISSION  OF  POWER,  with  numer- 
ous illustrations  of  actual  methods  of  arranging 
main  driving  and  quarter  twist  belts,  and  of  belt 
fastenings.  Examples  and  rules  in  great  number 
for  exhibiting  and  calculating  the  size  and  driv 
ing  power  of  belts.  By  John  H.  Cooper.  M.E.$3.50 

PRACTICAL  ELECTRICITY.-A  laboratory  and 
lecture  course  for  first  year  students  of 
electrical  engineering,  based  on  practical  defl- 
nitions  of  the  electrical  units.  By  VV.  E. 
Ayrton,  F.  R.  S.,  Asso.  Mem.  Inst.  C.  E. 
Illustrated.    New  York  52.50 


I  have  a  Thompson  Indicator, 
entirely  new,  never  used,  latest 
model,  which  I  will  sell  for  $00  net 
cash.  First  come  first  .served.  Re- 
fer to  proprietors  of  tliis  paper. 

L.  THIERRY, 

Care  181  Madison  Ave  , 

Elizabeth,  N.  J. 

Engine  and  Plant  For  Sale. 

One  C  Horse  Double  Cylinder  Vertical 
Engine,  used  only  'A  months,  complete, 
with  sight  feed  lubricator,  and  all  fi.xtures 
ready  for  u.^^e.  Also,  one  30  inch  Howard 
and  Morse  Ventilating  Fan.  Will  be  closed 
out  at  a  liargain  to  the  first  comer. 

CORNISH,  54  Beekman  St.,  N.  Y. 


BUILDINGS  AND  MACHINERY, 

ALSO 

Covering  Loss  of  Life  and  Personal  Injury 

arising  FItoM 


STEAM  BOILER  EXPLOSIONS, 


STEIMBOIIfliS 


The  Business  of  the  Company  includes  all  Kinds  of  Steam  Boilers. 

Full  information  concerniag  the  plan  of  the  Company  can  be  obtained  at  the 

COMPANY'S    OFFICE,    HARTFORD,  CONN., 

OR  AT  ANY  AGENCY. 

THE  MARINE  GERMICIDE  PAINT  FOR  VESSELS'  BOTTOMS. 

An  Anti-Fouling  Anti-Corrosive  Compound  for 

IRON,  STEEL,  COPPER  OR  WOOD. 

AX  AMKKICATvT  PAIKT, 

Warranted  to  Excel  any  Iron  Paint  Yet  in  Use. 

SEND   FOR  CIRCULAR  AND  COPIES  OF  TESTIMONIALS.*: 

SAMUELS  &  NOKTON,  Ajjents, 

132  Nassau  Street,  New  York. 

Pattern  Letters  for  Molders 

Brand  Letters,  &c.   A'aiiderbur»'Ii,  AVells  Sc 

Co.,  No.  8  Spruce,  near  Nassau  St.,  New  York. 

HYDRAULICS.— Practical  Hydraulics;  a  series  ol 
Rules  and  Tables  for  the  use  of  Engineers,  etc., 
etc.,  by  Thomas  Box.    Sixth  edition,  numerous 

THE  PRACTICAL  STEAM  ENGINEERS'  GUIDE 
m  the  design,  construction,  and  management  of 
American  stationary,  portable,  and  steam  Hie 
engines,  steam  pumps, boilers,  injectors,  govern- 
ors, indicators,  pistons,  and  rings,  safety  valves 
and  steam  gauges,  for  the  use  of  engineers,  lire- 
men,  and  steam  users,  by  Emory  Edwards.  lUus 
trated  by  119  engravings,  crown  8vo,  clolb.S2.50 

GARY  &  MOEN  COMPANY, 

234  AVest  29tli  St.,  New  York. 

Spiral  Springs  for  All  Purposes, 

steel  Wire  Rods  Straiehtened  and  Cut  to  Leugtha, 

ENGINEERS"  I'OCKET -BOOK.— The  Pocket-lxn.i, 
of  Pocket-Books,  being  Molesworth  and  Hurst's 
Pocket-Books,  printed  on  India  paper  and  bound 
together  in  one  volume,  royal  XJmo,  russia,  gilt 

EN<.INKKH.--'    HA.\U-l;i.i< /K.  — Kteds  Engineer's 
Hand-Book  to  the  Local  B.«ird  E.\amiuatioDs, 
revised  by  W.  H.  Thorn.   Jlth  edition,  revised 
and  enlarged,  with  200  dia^ams  and  36  Large 

TENTH   YEAR   OF  PUBLICATION. 


ii 


'I'ttE  ENGINEER. 


nOUlH  BROOKLYN  STEAM  ENGINE  WORKS, 

Successors  to  William  A.  Li^^lithall. 
VAN  BRUNT  &  SUMMIT  STS.,  BROOKLYN,  N.  Y. 

u        New  Vork  Offlco,  09  Wall  Mroc't. 

Iron  and  Brass  Foundry  and  Machine  Works, 

BUILDERS  OF 

UGHTHALL  SURFACE  CONDENSERS. 

O.  II.  COBB'S  I'ATENT  IMPKOVE  ?!  K^XS. 

Pat.  Combined  Surface  Condenser  and  Feed  Water  Heater. 

Cast  Iron  and  Brass  Tube  Heads,  Patent  Brass  Screw  Glands,  Patent  Paper, 
Washci*,  Vulcanized  fibre  and  Wood  Packings. 

LIGHT  WEIGHT  BRASS  CONDENSERS  A  SPECIALTY. 

CONDKNSER  REPAIRS  PROMPTi.V  ATTENDED  TO. 


fflieeler  Conleuser  &  M\mm  forts, 


93  LIBERTY  STREET, 

NEW  YORK. 

PROPRIETORS  AND  MANUFACTURERS  OF 

WHEELER'S 

ImprovedPatentSarfaceCondensers 

SEND   FOR  CIRCULAR. 

ALSO  THE 

WHEELER  "ADMIRALTY  '  CONDENSER 
WITH  PATENT  SCREW  GLANDS, 

AND  THE  WHEELER-LIGHTHjlLL  CONDENSER,  with  Patent  Waterproof  Paper  Packings. 

I^Liarht  Weig'bt  Surface  and  Jet  Condensers  for  Steam  Yachts,  etc.,  a  Specialty! 

THE  COMPLETE  PRACTICAL  MACHINIST,  em- 
bracing Lathe  Work,  Vice  Work,  Drills  and  Drill- 
ing, Taps  and  Dies,  Hardening  and  Tempering, 
the  Making  and  Use  of  Tools,  etc.,  etc.,  by  Joshua 
Rose.   Illustrated  by  130  engravings,  crown  8vo, 

cloth  $2.50 

BOILER  MAKING  FOR  BOILER  MAKERS.-a 
Practical  Treatise  on  work  in  the  Shop,  show- 
ing the  best  Methods  of  Riveting.  Bracing  and 
Staying,  Punching,  Drilling,  etc.,  and  the  most 
economical  manner  of  obtaining  the  best  qual- 
ity of  output  at  the  least  expense.  By  W.  H. 
Ford,  M.  E.    18mo,  cloth  $1.00 


SHORT  LECTURES  TO  ELECTRICAL  ARTI- 
SANS. Being  a  course  of  experimental  lectures 
delivered  to  a  practical  audience.  By  J.  A. 
Fleming,  M.A.,  D.Sc,  (London).  Crown  octavo, 
cloth.  Price  $1.50.  208  pages  with  73  illustra- 
tions. 

INVENTOR'S  MANUAL  —How  to  make  a  patent 
pay,  by  an  experienced  and  successful  inventor. 
Thou.sands  of  useful  inventions  are  every  year 
patented,  but  on  which  the  inventor  does  not  re- 
alize anything,  simply  for  wan  ,  of  information 
how  best  to  proceed  to  introduce  or  dispose  of 
his  invention. 


DORETHY   &    WADS  WORTH, 

Q       36T  West  St.,  New  York. 
1  BOILER  TUBE  STOPPERS. 


Patented  Apr.  10,  1877.  No.  189,439. 

Ship  and  Smith  Work.^ 


Mechanical. 

Marine. 

Electrical. 

Mining. 

Hydraulic. 

Heating. 

Sanitary. 

Military. 


Naval 
Constructors 
Architects. 
Builders. 
Mechanics. 
Assajers. 
Chemists. 
Scientists. 
Students. 


Size  irxJxH 
in.  Complete 
pocket  book. 

All  practi- 
cal problems 
solved  at 
sight. 

Mailed  on  re- 
ceipt of  75  cts. 


R.  0.  SMITH,  No.  1  Broadway,  N.Y. 

WARMING  AND  VENTILATING.— A  practica 
treatise  on  warming-  buildings  by  Hot  Water 
Steam  and  Hot  Air,  on  ventilation,  and  the 
various  methods  of  distributing  artificial  heat, 
and  their  effects  on  animal  and  vegetable 
Physiology.  To  which  arc  added  an  inquiry  in- 
to  the  laws  of  radiant  and  conducted  Heat,  the 
chemical  constitution  of  Coal,  and  the  combus- 
tion of  smoke.  By  Charles  Hood.  8vo,  cloth, 
 $5.00. 


STEAM  HEATING 


Barnard's   Condensing  System 

will  accomplish  the  following  desirable 
effects : 

Saves  Coal,  Perfects  the  Circulation, 
Prevents  all  Noise,  Prevents  Freezing, 
Uses  Exhaust  Steam,  if  any,  without  back 
pressure  ;  will  work  at  any  pressure  of 
steam,  high  or  low;  has  no  machinery 
needing  caie.  Is  adapted  to  Private 
Houses,  Flats,  Office  Buildings,  Hotels, 
Factories,  etc. 

GEO.  A.  BARNARD, 

15  Cortlandt  St.,    New  York. 

"Useful  Hints  on  Steam," 

By  E.  E.  ROBERTS. 

Second  Edition.   A  Book  of  96  pages.  Illustrated. 
Full  of  information.   Mailed  upon  receipt  of 

20  CENTS. 

NO  POSTAGE  STAMPS  RECEIVED. 
Address,  W.  BLITZ, 
TrlepltoiK-  Uldu;.,  1  8  Cortlandt  St.,  N.¥. 


INLET 


Ti-  CURTIS 


lalaaeid 

STEAM 
TRAP 


MANUFACTURED  BY 


THE  CURTIS  REGULATOR  CO., 
Beverly  St.,  Boston,  Mass. 

Has  balanced  Valve,  therefore  works  equally  well  under 
HIGH  or  LOW  pressure  ;  discharges  full  area  of  pipe  ; 
has  hard  composition  float,  vented  to  the  atmosphere, 
and  is  warranted  not  to  collapse  or  fill. 

GENERAL  AGENCIES  : 

New  York,  109  Liberty  St. 

Pliiladelpliia,  2,0;i5  North  Front  St. 

IfliiiiieapoliN,  210  South  Third  St. 
Chicago,  218  Lake  St. 


The  Original  UnvnicanizedPacltiDg 


is  the  Packing  by 
hicli  all  othorarc  compared 


CALLED  THESTANDARD.^.f,ei» 

Accept  no  packing  as  JENKINS'  PACKING  unless 
stamped  with  our  "  Trade  Mark." 

(71  .loHN  Street  N 
ii-raKiniv    Kuiiv     ■  id  Milk  Street,  Boston. 
Jllllllllll)    DuUij.  1  21  North  Fifth  St.,  Phila. 

\  54  Dearborn  St.,  Chicago 


'VALLEY  PUMP^CO,,  Easthampton.  Mass: 

DUPLEX  STEAM  PUMP. 

FOR  ALL  DUTIES, 

Simple,  Durable  and  Efficient. 

Send  (or  1890  <'atalOi^ii<'. 

HALL  STEAM  PUMP  CO.,  91  Liberty  St., 

CHICAGO,  PITTSIURGH  AND  ST.  LOUIS. 


PROVED 


PUMPING 


The  new  Handy  Binder  makes  a  per- 
fect book  of  one  or  twenty-six  issues  of  The 
Engineer  Papers  bound  without  mutila- 
tion. Pages  open  flat.  In  flexible  board 
sides,  50c. 

EOBERT  P.  WATSON  A:  SON, 

150  Nassau  Street,  N.  T. 


SPONS-  MECHANICS'  OWN  BOOK,  Containing 
702  pages,  Svo,  cloth,  with  1420  illustrations.  A 
manual  for  handicraftsmen  and  amateurs.  Price 
$2.50  postpaid. 

STEAM  HEATING  FOR  BUILDINGS;  or.  Hints 
to  Steam  Fitters.  Being  a  description  of  Steam 
Heating  Apparatus  for  Warming  and  Ventilat- 
ing Private  Houses  and  Large  Buildings,  with 
Remarks  on  Steam,  Water,  and  Air  in  their  Re- 
lations to  Heating.  To  which  are  added  useful 
miscellaneoue  tables.  Third  edition.  With 
many  illustrative  plates.  By  W.  J.  Baldwin, 
12mo,  cloth  $2  60 

SPON'S  TABLES  AND  MEMORANDA  FOR  EN- 
GINEERS. Selected  and  arranged  by  J.T.Hurst< 
C.  E.,  Mem.  of  the  Society  of  Engineers.  64mo. 
roan,  gilt  edges,  third  edition,  revised  and  im- 
proved.  Vest-pocket  size  (0.40. 

SHIPBUILDING.— The  Power  and  Speed  of  Steam 
Vessels  calculated  by  Rules  adapted  for  Vessels 
of  all  types.  By  William  Bury,  M.  I.  M.  E.,  Con- 
sulting Marine  Engineer,  with  diagrams,  small 
4to,  sewn  $1.4C 


R 


ELIANCE  HYDRAULIC  JACKS, 
SOLID  DRAWN  WELDLESS  STEEL  TUBES, 
ORIGINAL  DEAD-STROKE  POWER  HAMMERS, 

No.  14  North  Fifth  Street, 


PHILADELPHIA,  PA. 


STEVEN.S  PATENT  >*PRING 

KEY    HOLE  CALIPERS. 


STEVEXS  PATENT 

RELIABLE  DIVIDER.  No.  60 


IDEAL.  No.  68. 

Price,  by  mail. 

3  inch  $1.15  |  4  inch  $1.50 

Same  size  screws  are  used  on 
both  the  Ideal  and  Leader  trrade. 
We  can  furnish  with  either  the 
Ideal  Patent  or  the  Solid  Nut. 


TOOLS. 


Korped  from  heavy  stuck. 
Operated  with  a  rit'ht  and  left- 
hand  screw.  Made  with  two 
tension  screws,  removing  any 
back  lash. 

Price,  per  pair. 
5  inch  $1.50 


Ideal  and  Leader  Spring  Calipers  and  Dividers,  Ideal  Surface  Qauees.  Depth  Gauges,  and  Fine 

Machinists'  Todls.  inustnittd  oit.ihiquf  Jm  tntiU. 

J.  STEVENS  ARMS  &  TOOL  CO.,   P.O.  Buy  5435  Chicopee  Falls.  Mass. 


0' 


"THE  GREASER.' 

ECONOMY  of  lubricant, 

SI31PLIC1TY  Of  construction, 
I>UK ABILITY,  and,  above  all, 
RELIABILITY  in  action,  and 
its  characteristic  points. 

NOTHING  AUTOMATIC  ABOUT  IT. 

The  hand  on  cup  prac- 
ticallv  "feels"  the  pin. 

Castor  or  lard  oil,  grease  or  tallow 
plain,  or  a  mixture  of  any  or  all  can 
be  used  while  undn*  full  steam. 

O'CONNELL  &  CAHILL, 

PATENTEES, 

Manistee,  Mich. 


TENTH     YEAR  OFPUBLICATIONi 


THE  ENGINEEH. 


Ill 


WM.   BERKEFELD'S   FOSSIL   MEAL  COMPOSITION. 

Each  HaK  marked  with  tra(l«  mark,  thimf 
Hkwahk  ok  Imitations.  Order  direct 
from  the  sole  proprietors  in  tiie 
United  States, 

THE  FOSSIL  MEAL  COMPANY. 
August  Giese,       -  Proprietor, 
2  Cedar  St.,    New  York. 

Or  froui  our  autliorized  a^euta. 

DIXON  S  BELT  DRESSING 

AND  LEATHER  PRESERVATIVE. 

Absolutely  prevents  a  belt  trom  Slipping  anti  llioroiif^hly  preserves  tlie 
leather.  It  is  not  a  new  and  untried  article,  Itut  has  the  strongest  recom- 
mendations. It  will  pay  you  to  send  for  circular,  for  it  will  save  you  money. 

JOS.  DIXON,  CRUCIBLE  CO.,  Jersey  City,  N.  J. 


LE  COUNT'S  NEW  EXPANDING  MANDREL. 


(I'atented  December  25, 1877.)  ^ 

If  You  will  Try  this  Tool  You  will  not 
Regret  the  Expense. 

AMATEUR'S  SIZE. 

Taking  anything:  from  ^  to  1  inch  inclusive,  price  ,  (6  00 


MACHINIST'S  SIZE. 

No.  1   J^tol    in.,  price  f  10  00 

No.  2   1    to  11^  in.,  price   14  00 

No.  3  lJ^to2    in.,  price   18  00 

No.  4  (with  screws)  2    to  3    in.,  price   32  00 

No.  5   "         "   3    to  4    in.,  price   44  00 


C.  W.  LE  COUNT,  South  Norwalk,  Conn. 


INDICATOR  PRACTICE  AND  STEAM  ENGINE 
ECONOMY,  with  plain  directions  for  attaching 
the  indicator,  taking  diagrams,  computing  horse 
power,  drawing  the  theoretical  curve,  calculat- 
mg  steam  consumption,  determining;  economy 
locating  derangements,  etc.,  also  tables  required 
in  making  the  computations,  by  Frank  F. 
Hemenway.  Price  82.00 


SLIDE  VALVE.— The  Slide  Valve  practically  con- 
sidered, by  N.  P.  Burgh,  Engineer,  containing 
illustrations,  and  121  pages  of  letterpress.  Crown 
3vo,  cloth  82.0f 

MECHANICAL  DRAWING.— Prepared  for  the  u.se 
of  the  Students  of  the  Massachusetts  Institute 
of  Technology,  by  Prof.  Linus  Faunce  Sl.iO 


a(onTL-ANDT.ST«f;ET. 


Just 
Issued, 

FOR  1890, 

THE  RAILROAD,  TELEGRAPH  &  STEAMSHIP  BUILDERS'  DIRECTORY. 

A  United  States  Business  Directory  containing  the  names  of  manufacturers  rthI  ch-iUers 
covering   all   articles,  devices    and  materials   used  in  the  construction  and   operation  of 

Railroad,  Telegraph,  Steamship,  Heat  and  Power,  Electric  Light 
Co.s  etc.,  including  dealers  in  Lumber,  Iron  and  Steel.  Locomotive  and 
car  Builders,  Railroad,  Bridge  and  other  Contractors;  Electric  Light. 
Telegraph  and  Telephone  Co.'s;  Ship  Builders  and  Materials. 

Including  a  list  of  every  Railroad  in  the  United  States,  Canada  and  Mexico  givine 
length  in  miles.  Rolling  Stock  and  Officials  in  charge  of  ordering  and  Purchasina 

Supplies;  together  with  vahiabio  tables  useful  in  Railroad  Construction. 

I'rice,  $2,50, 
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Kobertson'a  Oil  Extractor. 

EX  I  IIACTH  fill.,  (;ltKAHK,  OldT, 


WM.  B.  BROOK  &  CO., 

MANUFACTUEERS'  AGENTS  FOR 

nnAMTfi 


LEATHF.R  BELTINC, 

Sole  Agenls  for  Pluenix  (iiini  (  ore  ami  Hemp  l'a<  UinjfH, 
Sole  Manofactorers  of  ACME  PISTON  PACKING. 

No.  47  Murray  Street,    -    New  York  City. 


PKERLESS   RUBBER  COMT^ATsV. 

Telephone  Murray  153.  WRITE  FOR  CATALOGUE. 


IVtf^sson    rto<a.viciiis  Volvos. 

Our  Steam  Regulating  Devices 

Are  the  standard  used  by  all  the 
Sugar  Refineries,  Car-Heating  Companies,  Factories, 
Electric  Stations  and  Railroads. 
If  you  would  economize  fuel  write  the 

MASON   REGULATOR  CO.,  BOSTON.  |eGBEET  P.  "WATSON  &  SON,  N.  Y. 


TriEAANurAQURES  AND  PRODUCTS  • 

Of  THE  UNITED  5WE5.'  J 

comprises  Every  Article  made  in  lliis  • 

Country  -Indexed  and  Gassified  -and  % 

under  each  article  the  names  and  addreyei  % 

THE  BEST  MANUFACTURERS.  \ 

^mplclf  in  One  Royal  Octavo  Vol  ojoverl300pp  • 

frice  in  (Jolfi  '6  in  i  Morotco  *8  •  In  Flexilije  bilher»IO.  • 

INDISPENSABLE  • 

to  Buyers  of  Articles  in  all  lines  and  • 

Invaluable  as  a  Statistical  work.  • 

Orders  received  at  office  of  this  Paper  •  • 


WORKSHOP  RECEIPTS,  for  the  use  of  Manu- 
facturers, Mechanics  and  Scientific  Amateurs. 
First,  second,  tliird  and  fourth  series,  each  con- 
taininjc  about  450  pages,  with  illustrations, 
crown  octavo,  cloth.    Price,  $2.(XI  each. 


ENGINEERS'  SKETCH-»<  JOK'-Of  m<^.hanlcal 
MovenientB,  Oevii  en,  ApplianccR,  Contrivance* 
and  Details,  employed  in  the  lJeHl;,'n  and  Con- 
struction of  Machinery  for  every  purpose. 
Classified  and  arranged  for  reference  for  the 
use  of  Engineers,  Mechanical  braui^btamen, 
Mariaerers,  Mechanics,  Inventors,  Patent  Agentii, 
and  all  enga^-ed  in  the  Mechanical  Arts.  With 
nearly  two  thousand  illustrationH,  De»crlptivo 
Notes  and  Memoranda.  IJy  Thomaa  Walt«r 
Uarber.  Engineer.  Contents. — Accumulatora. 
Adjusting  devices.  Anchoring.  Anti-friction 
bearings.  Apparatusfordrawingcurves.  Auto- 
matic cut-off.  Balance  weights.  Ball  and 
socket  Joints.  Heam-eiigine  diagrams.  Bear- 
ings. Bed  plates,  foundations.  Belt  gearing. 
Helt  Pulleys.  Blowing  and  exhausting.  Boilers, 
Types  of.  P<jlt.s,  etc.  B<jring,  drilling^,  etc. 
Brakes  and  retarding  appliances.  Camn,  Tap- 
pets and  wi|)er8.  Carriages,  cars,  etc.  Centers. 
Centrifugal  force, applications  of.  Chaina,  links, 
and  couplings.  Chopping,  slicing  and  mincing. 
Chucks,  grips  and  holders.  Circular  and  reci 
procating  motion.  Clutches.  Comoensatin^ 
and  balance  weights.  Concentratea  power. 
Concentrating  and  separating.  Condensing  aad 
cooling.  Connecting  r<jds  and  links.  Contract^, 
ing  and  expanding.  Conveying  messages,  etc. 
Conveying  motion  to  movable  ports.  Convevors. 
Cotters,  etc.  Couplings.  Couplings  for  shaft- 
ing. Covers,  doors,  etc.  Cranes,  types  of 
Cranks  and  eccentrics.  Crushing,  rolling  and 
disintegrating.  Curves,  apparatus  fordrawing. 
Cushioning.  Cutting  tools.  Differential  gear 
Disintegrating.  Doors,  covers  manholes.  Draw- 
ing and  rolling  metals,  etc.  Drawing  curves 
etc..  Apparatus  for.  Drilling,  boring,  etc. 
Eccentrics.  Elastic  wheels.  Elliptical  motion 
Engines  and  boilers  combined,  types  of.  Engines, 
types  of.  Exhausting  and  blowing.  Expand- 
ing and  contracting  devices.  Fastening 
wheels  $3.du 


SUBSCRIPTION  BLANK. 

Messrs.  EGBERT  P.  WATSON  &  SON,  150  Nassau  St.,  N.  Y. 

Enclosed  please  find  |2.00.  Please  send  to  my  address  The  Enqineek  for  one  year 
from  

Sign  Name  and  Address  very  plainly  and  always  give  your  house  number  whert 
possible,   


ENGINEER'S  LOG  BOOK 

m-  TO  GO  IN  BREAST  POCZET.-^a 


Beins:  a  reoord  of  dally  riiiis  for  one 
year,  ruled  for  all  teniperatiircK,  press- 
ures, r<-volution)«,  piston  speed,  ter- 
minals, hot  well  temperatures,  fuel 
burned,  aslies  and  wastes,  oil  used, 
defects,  repairs,  and  remarks. 

Price,  One  Dollar  by  Mail. 


THE  Sim, WRIGHT  AND  ENGLNEER-S .  COM- 
PANION, comprising  decimal  arithmetic,  tablea 
of  square  and  cube  roots,  practical  geometry, 
mensuration,  strength  of  materials,  mechanic 
powers,  water-wheels,  pumps  and  pumping-ec- 
gines,  steam-engines,  tables  of  sf>ecilic  gravity, 
etc.,  by  William  Templeton.  Seventeenth  edi- 
tion, corrected  by  Samuel  Maynard.  Plates, 
12mo.  cloth  tl.50 

FIVE  HUNDRED  AND  SEVEN  MECHANICAL 
.MOVE.MENTS.  Embracing  all  those  which  ar« 
most  important  in  dynamics,  hydraulics,  hydro- 
statics, pneumatics,  steam-engines,  mill  and 
other  gearing,  presses,  horology,  and  miscella- 
neous machinery;  and  iiioluding  many  move- 
ments never  before  published,  and  several  of 
whiL-li  have  only  recently  cume  into  use.  By 
Henry  T.  Brown   Jl.iX. 


FOCARTY'S  PATENT 

BALANCED  STEAM  TRAP. 


The  important  feature  of  this  trap  is  that  it  has  bal- 
anced valves,  so  that  they  will  operate  with  any  pressure, 
no  matter  how  heavy  or  light.  These  valves  give  a  full, 
clear  opening,  and  can  be  made  of  any  size  desired,  pas- 
sing a  large  or  small  amount  of  water.  Another  feature 
of  this  trap  is  that  it  is  not  intermittent  in  its  action;  the 
flow  of  condensed  steam  (water)  is  constant,  no  matter 
what  the  quantity  may  be.  But  little  power  is  required 
to  open  and  close  the  valves,  as  they  are  balanced.  The 
trap  is  practically  self-adjusting  and  automatic.  The 
valves  and  valve-seats  are  of  brass,  as  also  the  float,  which 
is  a  solid  drawn  brass  tube  very  carefully  made  ami  tested. 
These  traps  are  largely  used  for  draining  coils  and  heating 
surface  in  sugar  evaporators,  for  kettles  in  breweries,  con- 
densed milk  factories,  for  steam  heating  apparatus  of  all 
kinds— in  fact,  all  places  where  it  is  necessary  to  carry  off 
condensed  water. 

For  further  particulars,  price  list,  etc.,  address 

JAMES  H.  F05ARTY,  97  Liberty  St.,  N.Y. 


MODERN  PRACTICE  of  American  Machinists  and  , 
Engineers.  By  Egbert  P.  Walson.  This  is  a 
work  which  gives  tull  illustration  of  all  the  drills 
and  cutting  tools  generally  ueed  in  machine 
shops,  together  with  shop  practice  in  various 
cities,  shop  economies,  etc.,  etc.,  together  with 
brief  treatises  and  hints  for  the  management  of 
steam  boilers.  Its  title  is  somewhat  misleading; 
it  was  modern  when  written  in  \IM56,  but  it  still 
has  a  wide  sale,  and  is  regarded  as  a  standard 
"•"'■k  82.50  I 

SHIPBUILDING.— Motlern  Shipbuilding,  and  th«  1 
Men  engaged  in  it  ;  a  review  of  recent  l^rogress 
in  Steamship  Design  and  Construction,  togethei 
with  descriptions  of  notiible  shipyards  and  sta- 
tistics  of  work  done  in  the  principal  building 
districts.  By  David  I'ollock,  Naval  .\rchitect, 
with  Portraits  and  Biographical  Notes  of  Erai-  I 
nent  Shipowners,  shipbuilders.  Engineers,  and 
Naval  Architects,  also  views  of  notable  Ships 
Demy  8vo.  handsomely  bound  in  cloth  $3.00 

MACCOKUS    KINEMATICS;  OR  PRACTICAL  I 
MEt"ll.\Ms.M.— A  treatise  on  the  Transmission 
and  Mtiliiioution  of  Motion  and  the  Construc- 
tion of  .Mechanical  Movements.    For  the  use  of  i 
Draughtsmen,  Machinists,  and  Students  of  Me- I 
chanical  Engineering,  in  which  the  laws  govern- 
ing the  motions  and  various  parts  of  Mechanics, 
as  effected  by  their  forms  and  modes  of  con- 
nection,  are  deduced  by  simple  geometrical 
reasoning,  and  their  application  is  illustrated 
by  accurately  constructed  diagrams  of  the 
different      mechanical      combinations  dis- 
cussed $5.00 


MECHANICS.— The  Essential  Elements  ot  I-racti- 
cal  Mechanics,  ba.'^l  on  the  principle  of  work, 
designed  for  Engineering  Students.  By  Oliver 
Byrne,  formerly  lYofessor  of  Mathematics,  Col- 
lege for  Civil  Engineers.  Fourth  edition,  >llu»trat- 
ril  by   numerout    tcood   engrartni/$,   pout  bvo, 

cloth  J:;. 00 

Contents.— Chap  1.  How  work  is  measured  by  a 
unit,  both  with  and  wiihout  reference  to  a  unit 
of  time.  Chap.  2.  The  work  of  living  agents,  the 
influence  of  friction,  and  iiitrotiuces  one  of  the 
most  beautiful  laws  of  motion.  Chap.  3.  The 
principles  expounded  in  the  first  ami  second 
chapters  are  applied  to  the  motU'ii  of  bodies. 
Chap.  4.  The  transmission  of  work  liy  simple 
machines.    Chap.  5.    Useful  propositions. 

STEAM  ENGINE.— The  Cadet  Engineer,  or  Steam 
for  the  Student,  by  John  H.  Long,  Chief  Engi- 
neer, U.  S.  Navy,  and  R.  H.  Bu£l,  Assistant  En- 
gineer, U.  S.  Navy,  cu/j,  8vo,  cloth  t^.S 

Contents. — The  adv;»!itages  and  dis.idvar.'.iges 
of  various  kinds  !tn- 
tages,  and  disin.  of 
Boilers;  append. he 
Paddle  Wheel,  tin  >>  ..  j  .  j  i-..ir,  on. ,. ,. 
of  Ctial,  Erection  of  Engines,  Steam,  Expansion 
of  Steam,  Cut-<.ifTs,  the  Indu-.it.  r.  the  Slide 
Valve,  Balanced  Valvt  -.  ^  ■  • 
Marine  Boilers,  Scale, .,  ut- 
ing  its  Formation;  Coi  -  .ter 

Heaters,  Relation  of  1.  .  t.;  r  j  ..l  .  .ii.a  sp^ej 
in  Steam  Navi,-ution.  Maiia;.-eiiieiit  of  Engines 
and  Boilers  at  Sea,  Overhauling  the  Engines  and 
Boilers  in  Port,  etc. 


THIS   PAPER   CIRCULATES   ALL   OVER   THE   UNITED  STATES. 


TlIE  ENGiNt:Ell. 


Compound  and  Triple 
"    Expansion  Engines, 

For  Steam  Yachts  and  Launches. 

Estimates  furnished  on  application. 

RILEY  &  COWLEY, 

MACHINISTS  AND  ENGINEERS 

Richard  &  Bowne  Sts., 

Brooklyn,  N.  Y. 
Telephone— 347. 
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BOILERS: 


STEAM  USING.— Steam  Usingr,  or  Steam  Engine 
Practice,  by  Chas.  A.  Smith,  C.  E.,  8vo,  cloth. 

  S3.00 

Contents. — On  the  Nature  of  Heat  and  the  Prop- 
erties of  Steam  ;  Valve  Gear  ;  The  Quantity  of 
Steam  which  might  be  used  and  which  is  used  ; 
The  Indicator  and  Indicator  Diagram  ;  The  ex- 
periments of  Hirn  and  Hallauer  ;  Steam  Heat- 
ing. 

A  MANUAL  OF  STEAM  BOILERS.— Their  design, 
construction  and  operation;  for  technical 
schools  and  engineers.  Illustrated.  693  pp. 
By  R.  H.  Thurston,  M.  A.  Doc.  Eng.,  etc.,  etc. 
New  York  56.00 


PUMP  MAKING.— A  Practical  Hand  Book  on 
Pump  Construction,  by  Philip  R.  Bjorling, pZa<es. 

crown  8vo,  cloth  

Contents. — Principle  of  the  Action  of  a  Pump  ; 
Classification  of  Pumps  ;  Description  of  various 
classes  of  Pumps  ;  Remarks  on  Designing 
Pviraps  ;  Materials  Pumps  should  be  made  of  for 
ditt'erent  kinds  of  Liquids;  Description  of  vari; 
ous  classes  of  Pump-valves  ;  Materials  Pump- 
valves  should  be  made  of  for  different  kinds  of 
Liquids  ;  Various  Classes  of  Pump-buckets  ; 
On  designing  Pump-buckets  ;  Various  classes  ol 
Pump-pistons  ;  Cup-leathers  ;  Air-vessels;  Rulef 
and  Formulas,  etc.,  etc. 


THE  CONTINENTAL  IRON  WORKS. 


SOLE  MANUFACTUBKBS  OP 

CORRUGATED  BOILER  FLUES 

Under  their  own  patents  and  those  of  SAMSON  FOX,  of  Leeds,  England. 
lYIADE  IN  SIZES  FROM  28  ins.  TO  60  ins.  DIAMETER, 
with  Flanged  or  Plain  Ends. 

^~Take  Ferry  from  10th  or  23d  Sts.,  N.  Y.,  to  Greenpoint.-^ffl 
Thos.  F.  Rowland,  Pres.,  Warren  E.  Hill,  I 

Thos.  F.  Rowland,  Jr.,  Treas.  Chas.  H.  Cobbett,  f 


THE  LANE  &  BODLE7  CO., 

intoilicCnt-ofEiiiiiiii 


From  heavy  patterns  and  of  unexcelled 
workmanship. 

Steel  Boilers,  Feed  Water  Heaters, 
Shafting,  Pulleys  and  Gearing. 

THE  LANE  &  BODLEY  CO., 

267  to  273  Water  St., 
CINCINNATI,  O. 


AMERICAN  POP  SAFETY-VALVE. 


AUTOMATIC  ENGINES, 

Return  Fhie, 
Portable  &  Upright  Boilers 
1 ,  3  and  6  h.  p. 

Send  for  photo  and  price  list. 
F.  J.  CURTIS, 

Si>encerport,  N.IT. 


SHIPBUILDING.- The  Power  and  Speed  of  Steam 
Vessels  calculated  by  Rules  adapted  for  Vessels 
of  all  types.  By  William  Bury,  M.I.M.E.,  Con- 
sulting Marine  Engineer,  with  diagrams,  sma,\\ 
4to,  sewn     ....$1.40 


Key-Seating  Machines 
and  20  in.  Drills 

A  SPECIALTY. 
SEND   FOR  LIST  OF 

New  autSeconi-Hanti 

IiatIie8,Planers,  Drills, 

or  anything  in  Machinists 
Tools  or  Supplies. 

W.  p.  DAVIS, 

Roclicsler,  Ti,  "Y. 

Works  at  North  Eloomfield. 


NEWPORT  NEWS  SHIP  BlIMNC  &  DRY  DOCK  CO., 

(ON  HAMPTON  ROADS.) 

Equipped  with  a  Simpson's  Basin  Dry  Docit,  capable  of  docking  a  vessel  600 
feet  long,  drawing  25  feet  of  water,  at  any  stage  of  tlie  tide. 
Repairs  made  promptly  and  at  reasonable  rates. 

SHIP  AND    ENGINE  BUILDERS. 

For  estimates  and  further  particulars,  address 
C.  B.  ORCUTT,  Pres't,  No.  l  Broadway,  New  York. 


TOBIN  BRONZE. 

Tensile  strength  upwards  of  79,000  lbs.  per  sq.  in.  Torsional  Strength  equal  to  the  best 
Machrnery  Steel.    Anti  Frictional  and  Non-Corrosiva.    Can  be  Forged  Hot. 

Rods  for  pumps  and  bolts.   Yacht  shafting.   Rolled  slieets  and  plates  for  pump  linings  and  cooden- 

ser  tube  sheets,  etc.    Spring  wire. 


ANSONIA   BRASS  &  COPPER  CO., 


CHICAGO. 


Sole  .llnnufnotiirers. 
Send    for  Circular. 


NEW  YORK. 


The  only  Automatic,  Adjusting,  Safety  Valve  CTer  produced.  '^CI^EW  Vl^OPEblsEF^^ 

FOR  LOCOMOTIVES,  STATIONARY,  MARINE  AND  I 
PORTABLE  BOILERS.  { 

It  docs  not  infringe  on  tlie  patents  of  any  valve  made. 
We  guarantee  all  parties  buying  or  using  them  protection 


or  usm: 

against  all  suits. 

Accepted  for  application  to  all  marine  boilers  by  the  Board  of  Super- 
vising Inspectors  of  Steam  Vessels,  and  approved  by  the  Secretary  of 
the  Treasury  at  Washington,  D.  C,  January,  18S5. 

Approved,  and  its  adoption  recommended  on  U.  S.  Naval  Steam, 
ships,  April  1,  1885,  by  U.  S.  Naval  Board  of  Examiners. 

J  AMERICAN  oSTEAM  GAUGE  CO., 

36  Chardou  Street,  Bostou,  Mass. 

Send  for  Price  List. 


Unite 
Englai 
Russ 
.Spain 


B.  K.  CRAMP  &  CO., 

SOLE  MANUFACTURERS  OF 

AMERICAN 

MANGANESE  BRONZE, 


TRADE  MARK 


MANGANESE  BRONZE  PEOPELLEE  WHEELS 
 A  Specialty.  

TO  OWNERS  OF  STEAM  YACHTS. 

We  particularly  call  your  attention  to  advantages 
derived  from  theuseof  these  Wheelsfor  Steam  Yachts, 
and  would  recommend  as  a  means  of  obtaining  "maxi- 
mum speed  at  minimum  expense  "  that  you  adopt  a 
Mansanese  Wheel. 

COKltESPONDEXCE  SOLICITED. 


THIS   PAPER   CIRCULATES    ALL    OVER  THE    UNITED  STATES. 


COMPOUND  ENGINE  FOR  STEAM  YACHT. 

By  the  Detroit  Djiv  Dock  Works. 

The  engraving-s  show  a  compact  and  well- 
proportioned  compound  engine  for  small 
yachts  recently  built  by  the  Detroit  Dry 
Dock  Works,  Deti-oit,  Micli.  These  engines 
were  designed  by  Frank  Kirby  and  are  10" 
h.  p.,  16"  1.  p.  and  10"  stroke,  and  have  given 
good  results. 

The  propeller  is  3'  G"  diameter  by  5  feet 
pitch,  and  the  engines  drive  it  at  310  revolu- 
tions per  minute  with  130  pounds  steam. 
The  engines  are  high  pressure,  but  can 
easily  be  made  condensing  if  so  wanted,  by  a 
keel  condenser.  The  boat  these 
engines  drive  is  72  feet  long  by  13 
feet  beam. 

We  shall  publish  sectional 
drawings  to  scale  of  these  en- 
gines in  a  later  issue. 

 •  -♦^^  — 

Not  long  ago  a  fireman  was 
killed  on  the  B.  &  O.  on  account 
of  a  broken  side  rod,  and  in  a 
claim  for  damages  by  relatives 
several  good  arguments  w^ere 
brought  up  to  show  that  the  com- 
pany did  not  use  a  good  or  safe 
rod.  There  is  no  doubt  that  a 
strap  rod  would  be  all  right  if 
keyed  solid,  and  the  right  length 
at  the  start — and  left  alone — but 
it  is  their  adjustability  that  makes 
them  unsafe  and  is  possible  to 
change  their  length.  There  are  a 
great  many  locomotives  using  a 
strap  at  both  ends  of  the  side 
rod;  this  means  the  shortening  of 
the  rod  every  time  it  is  keyed. 
We  have  yet  to  hear  of  a  solid 
ended  side  i"od  breaking  ;  they 
rattle  a  little,  and  thej^  ought  to  ; 
no  side  rod  is  safe  that  is  a  per- 
fect fit.  The  boxes  must  go  up 
and  down  unevenly,  and  the  rod 
should  be  loose  enough  to  adapt 
itself  to  the  changed  distances 
between  pins  without  undue 
strain.  There  is  altogether  too 
much  kejang  of  side  rods  where 
keying  is  possible.  The  solid 
ended  rod  prevents  all  "monkey- 
ing" in  the  shop  or  on  the  road, 
and  has  been  a  success  from  the 
days  of  RossWinan. — Locomotive 
Engineer. 

A  point  to  be  considered  is  the  fact  that 
while  the  small  carpets  of  Persia  go  under 
the  genei'al  designation  of  rugs,  it  is  a  serious 
mistake  to  consider  them  all  as  carpets  of 
small  size  intended  to  be  trod  on  by  heavy 
shoes.  Persians  when  at  home  take  olT 
their  shoes,  and  thus  a  carpet  of  fine  deli- 
cate Avool  and  design  will  last  for  ages,  and 
improve  with  use  such  as  this.  A  large 
proportion  of  the  rugs  of  Persia,  and  es- 
pecially the  liner  grades,  are  never  intended 
to  be  laid  on  the  floor,  but  to  cover  divans 
or  tables,  or  to  hang  as  tapestries  and  por- 
tieres. 

To  clean  marble,  mix  whiting  with  com- 
mon soap  till  thick  as  paste.  Spread  it  on 
the  marble  and  leave  it  for  a  couple  of  daj's. 
When  the  paste  is  cleaned  oil  the  stains  will 
also  be  removed. 


Drift  is  the  gunner's  term  for  the  observed 
fact  that  a  bullet  always  has  a  tendency  to 
curve  off  toward  the  side  to  which  the  rifling 
turns.  In  the  case  of  a  weapon  rifled  from 
left  to  right  the  bullet  goes  to  the  right;  in 
a  contrary  case  to  the  left.  The  most  prob- 
able cause  of  this  is  that  as  the  bullet  is 
falling  it  must  rest  on  a  cushion  of  condens- 
ed air,  and  on  this  it  naturally'  rolls  or  re- 
volves (with  an  enormous  amount  of  what 
the  machinists  call  "  slip  "),  though  it  is 
only  fair  to  state  that  there  are  many  con- 
flicting theories  about  "  drift."  One  thing- 
is  sure — we  can  calculate  on  it  to  a  certainty, 


and  take  steps  to  counteract  it.  Should  the 
bullet  drift  to  the  right,  set  the  rear  side 
sufficiently  to  the  left,  or  iiice  versa.  A  few- 
years  ago  most  arms  were  rifled  from  left 
to  right,  but  recently  it  has  been  found  that 
the  revei'se  is  better,  as  it  rather  counter- 
acts the  pull-off, -which  is  always  to  t  he  I'ight. 
The  trigger,  as  we  all  know,  should  be  gently 
pressed  until  the  arm  is  discharged,  but  in 
practice  it  is  often  jerked  slightly,  dragging 
the  muzzle  to  the  right. — Shooting  and 
Fishiyig. 

Glass  may  be  decorated  in  any  design 
without  firing  by  applying  with  a  pencil  a 
solution  of  silicate  uf  soda  or  potassium,  to 
which  water  colors  ai"e  added,  with  zinc 
white. 


No  solder  for  aluminum  has  been  found  vet. 


ELECTRIC  LIGHTING  BY  BATTERIES. 

IIoLl.ls,  L.  1.,  one  iiiiN;  cast  of  .Jamaica,  is 
bi'illiantly  illuminated  In-  electiic  lights. 
The  remarkable  thing  is  that  the  light  is  not 
produced  by  machinery,  but  by  a  system  of 
primary  and  secondary  l)att<iries,  on  the  same 
principle  as  in  telegraphy.  This  is  tlie  in- 
vention of  William  P.  Kookogey,  of  07  Pu- 
laski Street,  Brooklyn,  superintendent  of  the 
electric  signal  system  of  the  West  Shore 
Railroad.  The  plant  occupies  a  space  of 
IGx^!  feet.  Hollis  has  about  :ioo  inhabitants 
and  forty  houses.  Streets  and  dwellings  are 
both  lighted  by  the  new  sy  stem.  There  are 
twenty  -  three  street  lights  at 
present  in  operation,  each  of 
about  25  candle  power.  Thirty 
more  street  lamps  have  been 
ordered. 

Kookogey's  batteries  have  been 
patented,  and  have  been  in  use  for 
other  purposes  for  some  time. 
Lieut.  N.  G.  Whi.stler,  U.  S.  A., 
first  tried  them  for  the  discharge 
of  ordnance  at  Fort  Wadsworth, 
and  was  so  much  pleased  with 
them  that  they  have  been 
adopted  hy  the  general  govern- 
ment. The  electricity  is  produced 
b}'  a  simple  consumption  of  zinc 
and  carbon,  the  principal  patent 
being  on  the  fluid,  called  chrom- 
ine  by  the  inventor,  in  which 
four  carbon  sticks  are  immersed. 
This  fiuid  costs  but  three  cents 
a  pound,  is  made  by  treating 
bichromate  salts  with  sulphuric 
acid  at  a  boiling  temperature,  and 
leaves,  it  is  said,  absolutely  no 
residuum,  the  consumption  being 
98  per  cent.  To  run  the  lights  at 
Hollis  two  rows  of  fifty  jars  are 
required,  and  if  the  lights  are 
increased  to  300  to  light  Jamaica, 
three  more  rows  of  fifty  jars  will 
liave  to  be  added.  Ordinarily 
the  lights  will  give  sixteen-candle 
power  for  houses  and  more  than 
twenty-candle  power  for  streets. 
The  advantages  claimed  for  the 
SA'stem  are  the  absolute  safety 
of  the  wires — any  one  can  handle 
them  without  inconvenience,  the 
steadiness  of  the  light,  and  the 
cheapness  when  only  a  few  lights 
are  needed.  The  charge  per  light 
is  $1.13  per  month. — A'.  Y.  Sun. 


This  ineffable  silliness  appeared  in  the 
New  York  Sun,  August  2G: 

"WHAT   IS  THK  MATTEK  WITH  THE  '  PHILADELPHIA  '  ? 
SHE  PITCHED  AND  NOW  SHE  LISTS. 

Tlie  speed  of  the  new  cruiser  •  Philadelphia'  first 
Ijecaine  a  subject  of  criticism  because  of  her  pitch. 
Now  lier  propensity  to  list  is  being  discusseJ,  and 
by  some  she  is  credited  with  tendencies  to  avoid 
riding  on  an  even  keel,  which  interferes  with  her 
swiftness."' 

Some  little  discussion  was  had  relative  to 
the  pitch  of  the  screw  on  the ' Fh i ladelj'hta,' 
but  this  poor  man  transfers  the  pitch  to  the 
hull !  It  is  amazing  that  men  should  be 
sent  out  to  report  mattei's  they  have  not  the 
faintest  conception  of. 

"  First  she  pitched,  and  now  she  lists."  Is 
there  a  man  living  who  could  writt  such  a 
line  as  that  about  a  ship  ? 


so 


THE  ENGINEEll. 


COMPOUND  INTEREST  TABLE. 

CONSTKUCTEDBY  FkEPERICR.  HoNEY,  Ph.B. 

Yale  University. 


Double. 

Triple. 

Quintuple 

Septuple. 

■Rate  per 

cent. 

69.3197 

109.8692 

160.9554 

174.6051 

From  1 

to  10 

.3431 

.5438 

.7967 

.9632 

11 

"  20 

.3382 

.5360 

.7853 

.9494 

"  21 

"  30 

.3336 

.5286 

.7745 

.9364 

"  31 

"  40 

.3292 

.5217 

.7643 

.9341 

«  41 

"  50 

.3251 

.5153 

.7548 

.9126 

"  51 

"  60 

.3213 

.5092 

.7460 

.9030 

"  61 

"  70 

.3177 

.5036 

.7377 

.8920 

«  71 

"  80 

.3144 

.4983 

.7300 

.8826 

«'  81 

"  90 

.3112 

.4933 

.7227 

.8737 

"  91 

"  100 

.3083 

.4886 

.7158 

.8654 

By  means  of  the  accompanying  table,  it  is 
easy  to  ascertain  the  number  of  years  which 
any  sum  of  money  put  out  at  compound  inter- 
est may  be  doui5led,  tripled,  quintupled,  or 
septupled.  The  method  of  using  the  table  is 
illustrated  by  the  following  examples: 

Ex.  I. — To  find  the  number  of  years  in 
which  any  su  m  of  money  put  out  at  15  per 
cent,  will  be  tripled.  Look  down  the  verti- 
cal column  under  rate  per  cent,  for  15;  it 
lies  between  11  and  twenty;  carry  the  eye 
along  this  horizontal  column  until  it  reaches 
the  vertical  one  under  the  word  triple,  and 
the  figure  .53G0  is  found;  multiply  .5360  by 
15  (rate  per  cent).  The  product  is  8.04;  add 
this  figure  to  that  at  the  head  of  the  column, 
viz.:  109.8693;  divide  the  sum,  viz.,  117.9092, 
by  15;  the  quotient  7.86  is  the  number  of 
years  required. 

Ex.  II. — To  find  the  nwnter  of  years  in 
which  any  sum  of  money  put  otit  at  25  per 
cent,  will  be  quintupled.  Look  down  the 
vertical  column  under  rate  per  cetit.  for  25; 
it  lies  between  21  and  30;  carry  the  eye 
along  this  horizontal  column  until  it  reaches 
the  vertical  one  under  the  word  quintuple, 
and  the  figure  .7745  is  found;  multiply  .7745 
by  25  (the  rate  per  cent.);  the  product  is 
19.3625;  add  this  figure  to  that  at  the  head 
of  the  column,  viz.,  160.9554;  divide  the  sum, 
viz.,  180.3179,  by  25;  the  quotient,  7.213,  is 
the  number  of  years  required. 

By  the  same  table  it  is  easy  to  determine 
the  number  of  years  in  which  a  sum  of 
money  may  be  quadrupled,  by  doubling  the 
number  of  years  in  which  it  will  be  doubled; 
sextupled,  by  adding  the  number  of  years  in 
which  it  will  be  tripled  to  the  number  in 
which  it  will  be  doubled;  octupled,  by  trip- 
ling the  number  of  years  in  which  it  will  be 
doubled,  etc. 

The  alaove  statements  suppose  interest  to 
be  payable  annually.  If  payments  be  made 
half  yearly,  the  calculation  must  be  made 
for  half  the  rate  per  cent.,  and  the  answer 
will  come  out  in  the  number  of  half  years, 
i.  e.,  the  answer  must  be  divided  by  2  in 
order  to  ascertain  the  number  of  years.. 
Also,  if  payments  be  made  quarterly,  the 
calculation  must  be  made  for  one-quarter 
the  rate  per  cent.,  and  the  answer  divided 
by  4  in  order  to  obtain  the  correct  result. — 
Scientific  American. 

This  account  of  the  recent  disaster  to  the 
'Neiv  Orleans^  Ss.  of  the  Cromwell  Line,  is 
the  work  of  a  reporter  on  the  Boston 
Herald: 

A  furious  gale  was  blowing.  Just  when  the  tem- 
pest was  at  its  height,  a  tremendous  report  was 
heard  below,  and  the  engines  whizzed  round  at  a 
fearful  rate.  The  engineer  knew  what  that  ominous 
noise  meant,  and  immediately  stopped  the  engines, 
thus  avoiding  disaster.    The  piston  rod  was  broken. 

This  is  ver}^  fine;  the  engines  "whizzing" 
round  after  the  piston  rod  had  broken  is 
reprehensible. 


The  impossibility  of  making  the  average 
man  understand  the  nature  of  the  duties  of 
an  engineer  is  well  shown  b}-^  a  question 
put  to  a  young  man  who  had  recently 
entered  a  shop  to  learn  the  trade.  This 
query  was: 

"Well,  how  do  you  like  the  foundry  ?" 

When  the  querist  was  told  the  young  man 
was  not  in  the  foundry,  but  in  the  machine 
shop,  he  failed  to  perceive  any  difference.  It 
was  all  "foundry"  to  the  outsider. 


BUTLER'S  DOMESTIC  PETROLEUM- 
MOTOR. 

The  small  motor  illustrated  is  designed 
for  many  applications.  The  one  illustrated 
is  about  one-sixth  horse-power,  which  will 
perform  continuously  that  which  is  too  fa- 
tiguing for  hand  or  foot  work. 

In  fig.  1  is  a  perspective  view,  showing 
the  engine  in  front  of  the  small  tank  con- 
taining water  for  the  jacket.  In  front  is 
seen  the  pitch-chain  wheel,  which  is  fixed  to 
the  end  of  the  valve,  by  means  of  which  the 
charge  of  petroleum  vapor  and  air  is  ad- 
mitted.   The  small  handle,  which  controls  a 


throttle- valve  for  starting  and  stopping, 
is  also  seen  in  fig.  2.  is  a  petroleum 
well  having  the  float- valve,  w,  connected 
pipe  to  a  half-gallon  supply  can,  which  holds 
oil  for  a  day's  run.  Over  the  well  is  an  atom- 
izer, A,  into  which  oil  is  induced  to  flow 
up  the  pipe  a"  by  air  drawn  through  a  noz- 
zle by  the  motor  piston.  The  valve,  a',  regu- 
lates the  oil  feed.  The  mixture  of  air  and 
oil  spraj^  formed  in  this  atomizer  is  vola- 
tilized in  the  chamber  B,  and  distributed  to 
the  c^'linder  hy  the  valve  V,  which  has  in- 
let and  exhaust  ports,  B  and  F.  The  port 
D  communicates  by  C  to  the  chamber  B, 
and  the  exhaust  ports  F  by  G  with  the 
exhaust  pipe.  Communication  of  these 
ports    with    the    cylinder    is    by  the 


ports  E  in  the  seating  M  and  cover  L.  The 
piston  works  in  the  four-stroke  compression 
cycle,  and  the  valve  rotates  once  for  every 
two  complete  revolutions ;  it  is  kept  up  to 
its  seat  by  a  spring  at  S.  The  speed  is  con- 
troled  by  a  throttle  valve  T,  connected  to  the 
hand  lever,  seen  in  the  perspective  view. 
The  ignition  is  effected  by  the  passage  of  an 
electric  current  across  terminals  carried  by 
the  insulator  I,  which  is  induced  in  a  cod 
placed  in  connection  with  a  small  special 
bi-chromate  battery  at  the  right  periods,  by 
means  of  contact  plates  on  the  commutator 
J,  at  the  back  of  the  valve-chain  wheel  K. 
When  not  using  the  motor  for  more  than  an 
hour  at  a  time,  an  ordinary  bell  battery  is 
said  to  supplj^  sufficient  current.  Over- 
heating of  the  valve  and  cylinder  is  pre- 
vented by  water  circulation  through  the  P' 
to  the  jacket  R\  thence  to  the  jacket  K', 
whence  it  returns  hy  pipe  P'  to  the  tank — 


about  five  gallons.  The  cylinder  and  body 
are  in  one  casting.  The  piston,  being  con- 
nected by  the  two  short  rods  and  arm  to  the 
crank— in.  radius, — aUows  a  somewhat 
quicker  outstroke  than  return,  besides  ren- 
dering the  motor  very  compact.  The  size 
of  the  cylinder  is  2  in.  by  3^  in.  stroke,  and 
the  revolutions  are  variable  from  250  to  800 
per  minute.  The  total  height  of  the  motor 
is  16^ in.;  width  of  base,  7  in.  by  12  in.,  and 
the  weight,  without  water  tank,  110  lbs. — 
London  Engineer. 

The  river  Rhone,  as  it  passes  through 
Geneva,  Switzerland,  is  divided  hy  an  island 
covered  with  buildings,  and  an  engineer  pro- 
posed that  the  right  arm  of  the  river  should 
be  reserved  for  running  off  the  water,  while 
the  left  arm,  transformed  into  an  industrial 
canal,  was  to  conduct  the  water  into  a  build- 
ing to  be  constructed  in  the  bed  of  the  river, 
and  in  which  would  be  placed,  as  they  were 
required,  twenty  turbines  with  4,400  net 
h.p.  The  whole  of  this  work  is  now  done. 
The  method  of  distributing  the  motive 
power  gave  rise  to  a  good  deal  of  discussion, 
but  the  sj'stem  of  transmission  by  water 
under  pressure  was  adopted,  and  the  munic- 
ipalit}^  decided  to  make  two  canalizations, 
one  with  low  and  the  other  with  high  press- 
ure, the  latter  with  an  a.scending  force  of 
460  feet.  The  enterprise  was  a  very  con- 
siderable one,  for  it  was  necessary'  to  com- 
pletely empty  the  two  channels  of  the  Rhone 
in  succession.  This  was  done  in  order  to 
deepen  the  bed  of  the  river  and  give  it  a 
gentle  slope  from  the  mouth  of  the  lake  to 
the  turbines.  Opportunity  was  taken  to 
construct  upon  the  banks  of  the  stream  large 
sewers  which  run  along  the  banks  of  the 
lake  and  of  the  Rhone  for  a  distance  of  more 
than  three  miles.  These  sewers,  which  cost 
£96,000,  empty  into  the  Rhone  some  wa3' 
below  the  town,  and  thus  prevent  the  water 
which  is  used  b}'  the  inhabitants  from 
being  contaminated.  From  a  hygienic  point 
of  view,  this  has  been  most  successful,  the 
number  of  deaths  from  typhoid  fever  last 
year  being  only  9  out  of  a  total  population 
of  73,000. 


There  is  one  condition  of  the  ocean 
steamer  that  greatly  adds  to  the  discomfort 
of  a  heavy  beam  sea,  and  that  is  the  piano. 
People  maj^  be  sick,  delicate  ladies  may  be 
sleeping  after  a  long,  I'estless  night,  pass- 
engers \nz>y  be  attempting  to  write  letters 
home,  but  the  piano  is  bound  to  be  played. 
I  cannot  persuade  m3'self  that  more  than 
ten  people  out  of  ever^"  hundred  who  make  a 
voyage  have  the  least  liking  for  the  kind  of 
music  that  is  threatened  by  a  ship's  piano. 
If  there  be  one  place  in  the  world  in  which 
a  man  should  consider  himself  safe  from  the 
petty  harassments  of  shore  life  it  is  a  ship. 
He  escapes  the  telegram,  the  postman,  the 
tradesman  with  his  little  account,  and  a 
hundred  other  things.  Why,  then,  should 
the  piano  follow  him  ?  A  piano  on  board 
ship. is  more  vexatious  and  intolerable  than  a 
German  band  on  shore.  You  can  drive  a 
German  band  awaj',  but  it  is  not  easy  or 
pleasant  to  go  up  to  a  ladj'  who,  with  both 
feet  on  the  pedals,  is  hammering-  through  a 
piece  of  complicated  and  wrangling  music, 
and  ask  her  to  desist  because  you  want  to 
read  orj^our  wife  wants  to  sleep. —  W.  Clark 
Russell. 


All  the  can  openers  in  market  are  defec- 
tive in  one  point — the^'  cut  out  a  flat  disk  on 
top  of  the  can.  This  leaves  one  edge  at  the 
top  projecting  over  the  opening,  which  is 
very  objectionable  with  some  kind  of  canned 
goods,  salmon  for  instance.  A  better  waj' 
to  make  a  can  opener  would  be  to  have  it 
act  on  the  side  of  the  can,  cutting  the  top 
bodilv  off. 


Speaking  of  expanding  steam  in  one  cyl- 
inder, we  said  in  the  last  issue: 

The  action  of  the  'Hudson's'  engines  is  all  that 
could  be  asked,  yet  she  uses  steam  at  90  pounds  per 
square  inch  cut  off  at  j'jth  of  the  stroke. 

For  i^g^th  read  one -tenth  of  the  stroke. 


^l^tlE  ENGlNEEii. 
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AMERICAN  AND  ENGLISH  LOCOMOTIVES. 

We  suppose  tl)is  (luestion  tuner  will  be 
permanently  settled — wlietlier  the  Kii^lisli 
locomotive  is  better  than  the  American,  or 
vice  versa.  By  this  the  g-eneral  type  is 
meant;  mere  workmanship  has  nothiiif^'  to 
do  with  the  question.  Good  and  bad  work- 
men are  of  all  countries;  tliere  is  no  need  to 
compHcate  the  ar.qument  by  the  question  of 
workmanship.  There  are  just  as  many 
slouclies  in  England  in  proportion  to  the  men 
engaged  as  there  are  here;  the  sloucii — like 
the  poor — we  have  always  with  us.  The 
question  then,  narrows  to  the  actual  work 
done  by  the  engines  of  each  countiy  for  a 
given  amount  of  coal  in  a  certain  time,  but 
this  is  a  most  diflicult  thing  to  detcirmine. 
No  one  can  say  that  mere  train  load  repre- 
sents all  the  conditions  involved,  by  any 
means,  unless  the  engines  run  over  the  same 
track.  In  running  twenty  miles,  an  Ameri- 
can locomotive  with  the  same  train-load  as 
the  English  locomotive,  may  lift  itself  over 
grades  thirty  feet  high  many  times,  for 
which  extra  duty  it  must  burn  extra  coal. 
So  to  estimate  the  work  done  by  the  loco- 
motives of  each  country  the  work  must  be 
identical  in  each  case,  or  in  all  cases.  How- 
impracticable  it  is  to  determine  this  any 
person  can  see  for  themselves  with  a 
moment's  thought.  Inspection  of  reports 
proves  nothing,  however  elaboi-ate  the}^ 
may  be.  Experiments  prove  nothing,  and 
assertions  on  either  the  American  or  Eng- 
lish side  prove  nothing;  anyone  can  assert. 
Neither  does  x-{-y  help  in  this  case,  the 
whole  matter  to  be  settled  being  whether  so 
many  tons  of  work  are  done  in  such  a  time 
by  a  certain  expenditure  of  fuel.  Finally,  it 
needs  a  man  from  another  world  than  ours 
to  act  impartiall3' — where  the  words  "Eng- 
lish" and  "American"  are  unknown.  The 
Englishman  may  think  he  is  impartial,  and 
may  intend  to  be,  but  he  refers  everything 
to  his  English  experience  and  English 
standard,  and  things  are  good  or  bad  in 
comparison  with  it.  The  American  is  just 
the  same — it  is  not  in  human  nature  to  be 
otherwise.  Men  of  any  country  cannot 
abandon  the  teachings  and  experience  of 
their  lives  and  embrace  others  by  any 
amount  of  experiment  or  elaborate  compai-i- 
son.  Comparing  the  work  of  two  different 
makers  of  locomotives  is  a  most  elaborate 
and  arduous  undertaking  from  an  engineer's 
point  of  view.  From  the  debating  society 
aspect  of  the  matter,  we  can  settle  it  in  a 
sentence — the  American  is  the  best,  but 
engineers  are  not  satisfied  with  mere  words 
from  anyone;  they  want  pounds  and  ounces, 
feet  and  inches,  and  from  that  testimony 
there  is  no  appeal. 

It  is  generally  supposed  that  the  use  of 
the  incandescent  electric  lamp  completel}' 
obviates  the  blackening  of  ceilings.  This  is 
a  mistake,  however,  as  incandescent  lamps 
do  to  some  extent  cause  blackening.  It  is 
probable  that  the  blackening  from  a  gas 
lamp  is  not  due  to  unconsumed  carbon,  but  to 
the  deposition  of  particles  from  a  current  of 
hot  air ;  the  incandescent  lamp  causes  a  current 
of  hot  air, which  also  deposits  black  particles; 
but,  unless  the  lamp  is  near  the  ceiling  it  is 
not  easily  observed,  as  the  current  of  air  is, 
of  course,  smaller.  It  may  be  noticed  in 
connection  with  this  subject,  that  the  mica 
guards  and  glass  bells  arranged  over  gas 
burners  do  not  themselves  blacken,  and  do 
not  appreciabl}'  lessen  the  blackening  of  the 
ceiling.  It  is  therefore  probable  that  the  de- 
posit only  takes  place  from  hot  air  to  a  cold 
surface. 


A  NEW  "  metallic  "  packing  made  abroad 
is  thus  described  :  "It  is  made  of  one  piece 
of  asbestos  cloth  saturated  with  grease, 
folded  and  covered  on  the  outside  with  black 
lead.  The  folds  are  fixed  together  with  nails 
of  lubricating  metal,  specially  manufactured 
and  forming:  a  metallic  surface  to  the  rod. 
It  is  claimed  that  the  packing  is  very  elastic 
and  that  the  screwing  down  of  the  gland  in- 
creases this  elasticity'. " 


A  DAILY  pa|)er  reporter  , commenting  upon 
the  heat  of  foundries,  said  r  ecently  that  a 
th(!r'mometer  lield  within  four  feet  of  the 
cupola  when  the  iron  was  being  run  off 
showed  142",  and  he  urged  that  it  was  not 
fit  for'  human  beings  to  work  in  such  a  place. 
It  is  a  good  deal  hotter  than  142°  inside  the 
cupola,  too,  but  the  temperature  of  foun- 
d)'ies  is  not  142°  on  an  aver  age. 


COMPOUND  LAUNCH  ENGINE.  No.  5. 

By  the  Bureau  of  Steam  En(;ineekin(;, 
I).  S.  N. 

The  engraving  in  this  issue;  r'epi'esents  the 
air  puirrp,  all  mar-ked  linislied  sizes.     It  is 


pi'obably  the  smallest  air  pump  of  its  tj'pe 
in  existence,  being  only  2'  in  diameter.  All 
the  gear  belonging  to  it  will  appear  in  later 
issues. 


A  BILL  is  now  pending  in  Congress  which 
appropriates  $30,000  for  a  moniurient  to 
John  Ericsson.  It  pi'ovides  that  the  Secr-e- 
tar-y  of  the  Navy,  the  Chairman  of  the  Li- 
brary Committee,  and  the  architect  of  the 
Capitol,  shall  designate  a  suitable  public 
reservation  in  the  City  of  Washington  as 
the  site,  and  contract  for  the  erection  of  the 
monument. 

The  response  to  the  demand  for- electi-icity 
for  lighting  has  been  the  pr-oduction  of 
dj'Uamos  of  05  percent,  etriciency,  a  far  bet- 
ter result  than  is  obtained  in  steam  engines, 
and  conversely  these  dynamos  can  be  used 
as  motors  with  the  same  efficiency. — Dr. 
Schuyler  Skaats  Wlieclrr. 

Yes.  but,  Doctor  Schuyler  Skaats  Wheeler, 
you  must  have  the  steam  engine  before  you 
can  have  any  electricity. 


MEAN  SPEED  OF  A  VESSEL. 

Pa(;k  i  (I'.s  I Inud  /loo/:  (an  excel- 

lent manual,  by  tlie  way)  gives  this  pr'obiem: 
"  A  steamer  ran  the  measured   mile  in 
"j  minutes  10  seconds  with  the  tide,  and  7 
minutes  'M)  seconds  again.st  tlie  tide  ;  wliat 
was  her  correct  rate  of  steaming? 
Knots  per  Irour  with  the  tide 
m  m.  X  g0  8._3,(m_^^ 
5  m.  10  8.  310 
Against    00  m.  x  00  H._3,0W_g 
7  m.  10  8.    "  4.50 
Mean  of  the  speed  11.612  x  ^-^^-^^^  ^QMdknotB 

2        per  hour. 

This  is  a  clumsy  way'  of  getting  at  the 
matter',  and  the  one  subjoined  is  much 
shorter'.  The  ve.ssel  r-an  1  mile  in  lilO  sec- 
onds with  the  tide,  and  one  in  450  .seconds 
against  the  tide,  a  total  of  2  miles  in  TOO 
.seconds,  ^V^-  —  380  seconds  for  one  mile. 
;'), 000  seconds  in  one  hour,  divided  by  , 380 
seconds,  gives  the  rate  per  hour  :  9,*j  knots 
per  hour. 


Commenting  upon  the  bracing  of  a  steam 
dome,  'ilie  Locomotive  says: 

"The  most  important  jroint  to  be  noticed, 
however,  is,  that  the  ends  of  the  braces  are 
secured  by  single  rivets  only,  which  are  en- 
tirely inade(iuate  to  bear  the  stress  that 
comes  upon  them  with  safety,  A  |-inch  rivet 
has  a  sectional  ar-ea  of  0.442  sc|.  in.,  and  if  we 
allow  it  7,500  lbs.  of  safe  working  strain  per 
square  inch,  it  will  bear  7,500-|-0.442=:3,:n5 
lbs.  Four  such  rivets  will,  therefore,  safely 
bear  4+3,315  =  13,260  lbs.,  while,  as  we  have 
seen,  the^'  are  called  upon  in  the  construction 
to  carr}' a  total  load  of  50,500  lbs.,  that  is, 
they  are  loaded  to  over  four  times  their  safe 
working  str-a in.  We  have  assumed  in  this 
calculation  that  if  the  rivets  failed  they 
would  fail  by  {)ulling  apart  in  the  shank.  In 
I'eality  the  heads  would  pull  olf  befor-e  the 
shank  parted,  so  that  the  br-acing  is  even  less 
secure  than  the  calculation  indicates." 

This  is  one  of  the  commonest  faults  in 
steam  boiler  braces. 


A  steam  hfeboat,  recently  launched  at  Lon- 
don, is  built  of  steel,  with  fifteen  water-tight 
compartments.  The  boiler  and  engine- 
rooms  are  about  3  ft.  above  the  main  deck, 
and  are  closed  by  iron  covers,  air  being  sup- 
plied by  forced  draught.  The  pas.sengers' 
space  is  abaft  the-  engines,  and  will  hold 
about  thirty  per-sons.  The  mode  of  pr-opul- 
sion  adopted  is  a  turbine,  taking  in  water 
through  the  bottom  of  the  boat  at  its  apex, 
and  dischar'ging  when  it  has  attained  its 
maximum  velocity  thr'ough  tubular  orifices 
on  each  side.  About  a  ton  of  water  per  second 
is  discharged.  The  speed  at  which  the  ves- 
sel ran  was  over  eight  knots,  and  her 
h3draulic  system  of  pr-opulsion  gives  her 
great  handiness.  Fr-om  full  speed  ahead 
the  vessel  can  be  brought  up  in  thirty-two 
seconds,  and  wa3-  can  be  got  on  her  again  in 
four  seconds. 

As  it  is  difficult  to  obtain  clear  turpentine 
for  microscopical  purposes,  I  give  other 
worker  s  the  benefit  of  my  experience  in  rec- 
tifying the  or-dinary  fiuid,  as  follows: 

Take  one  pint  of  commorr  turpentine,  and 
mix  in  a  quart  bottle,  with  four  fluid  ounces 
of  98  per  cent,  alcohol.  Agitate  weU,  and 
let  stand  until  the  two  fluids  sepai'Ote.  De- 
cant the  turpentine  (which  will  foi-m  the 
lower  layer)  from  the  alcohol,  and  mix  it 
with  one  pint  of  clear  water*.  Agitate  thor- 
oughly, and  let  stand  until  the  two  fluids 
separ-ate,  their  fr'om  the  water  decant  the 
tur  pentine  (which  this  time  will  form  the 
upper-  layer),  and,  finally,  mix  with  the  tur- 
pentine about  one  ounce  of  powdei-ed  starch, 
and  filter  thi-ough  paper-.  By  the  foi-egoing 
plan  anyone  may  secui-e  a  pur-e,  limpid  and 
brilliant  tur  peirtine. — T/te  Microscope. 

The  Eiffel  Tower  is  to  be  utilized  for  ob- 
taining a  very  high  pr  essur-e  by  means  of  a 
tube  running  from  top  to  bottom  aird  filled 
with  mer-cury.  A  pressure  of  400  atmos- 
pheres is  obtainable. 
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Till:  ENOlNEEll. 


UIW$  to  the  Editoii. 


Toavoiil  misconception  we  state  tfiat  this  department  is  open  to 
all.  Tlie  experieiiced  and  inexperienced  mecluinic  and 
engineer  meet  on.  common  ground,  and  are  free  to  express 
their  views  in  their  ovm  way.  No  communications  xutll  be 
suppressed  except  their  tenor  and  tone  are  against  the  policy 
of  this  page.  Personal  reflections  should  be  carefully  avoided. 
Correspondents  need  not  hesitate  to  write  for  aitpposed  want 
of  ability.  Such  correction's  as  are  needed  will  be  made  with 
pleasure.  It  is  specially  requested  that  all  figures  be  made 
very  plain  and  all  proper  names  clearly  xvritten. 

TO  FIND  WEIGHT  OF  METALS. 

Editors  Engineer: 

Dear  Sir — Please  tell  me  what  are  the  decimals 
to  find  out  the  weight  of  cast-iron,  wrought-iron, 
brass,  copper,  lead  and  steel,  the  number  of  cubic 
inches  being  given.  W.  Nutting, 

New  Orleans. 

For  cast-iron  the  multiplier  is  .337  per  cubic  inch, 
because  that  is  the  weight  of  a  cubic  inch  in  frac- 
tions of  one  pound.  Wrought-iron  .379;  brass  .303; 
copper  .333;  lead  .410;  steel  .383— all  decimals. 


VACUUM. 

Editors  Engineer: 

I  saw  some  remarks  upon  vacuum  in  a  letter 
written  by  one  of  your  correspondents  a  few  issues 
back.  Would  you  inform  me  why  condensing 
steam  by  cold  makes  a  vacuum? 

New  York.  Student  No.  2. 

[When  steam  enters  a  closed  vessel  it  expands  and 
fills  the  entire  space,  driving  out  the  air  through  the 
foot  valves.  Now,  if  this  steam  is  condensed  it  oc- 
cupies (as  water)  but  a  very  small  portion  of  the 
space  it  did  at  first.  There  is  then  a  void  above  the 
condensed  water,  which  is  the  vacuum. — Eds.] 


METAL  REAMERS. 

Reamers,  as  used  in  an  engineer's  shop, 
are  implements  that  continually  fail  to  meet 
the  user's  expectation.  They  either  break, 
wear  under  size,  or  make  untrue  holes.  Va- 
rious modifications  of  them  do  not  seem  to 
bring-  much  improvement;  indeed,  the  older 
ones  are  the  best,  as  I  hope  to  explain  pres- 
ently ;  but  as  to  this  I  would  hke  to  invite 
the  opinion  of  your  engineering'  readers. 

Standard  sizes  for  the  cylindrical  parts  of 
machinery  include  holes  as  well  as  the  parts 
that  fit  into  them;  indeed,  the  holes  are  the 
most  important  part,  and  a  sj'stem  of  g-aug-es 
is  more  a  system  of  reaming-  than  anything- 
else.  I  propose  to  make  some  remarks  upon 
reamers,  of  a  particularly  ''heterodox"  kind, 
among-  which  the  main  one  will  be  that  com- 
mon multibladed  reamers  are  wrong  in  prin- 
ciple, and  can  never  work  well  when  there 
is  no  contact  except  with  the  edges.  Talk- 
ing- recentl}"  with  an  old  toolmaker  of  wide 
experience,  especiallj^  in  g-un  boring-, 
"  There  is  nothing-  like  a  D-bit  for  boring 
true  holes;  no  reamer  or  other  tool  can  make 
a  g-ood  hole  without  abutment."  His  mean- 
ing- is  the  same  as  that  in  m^'  remarks  above 
respecting-  edg-es.     There  must  be  other 


If  one  goes  into  any  macbine  shop  whei  e  ac- 
curate smooth  holes  are  required  to  be  made, 
he  will  find  in  nearl.y  all  ca.ses,  perhaps  all, 
some  modification  of  a  reaming-  apparatus, 
that  is,  with  some  kind  of  permanent  sup 
port  behind  or  opposite  the  cutting  edges 
and  the  problem  arises,  why  not  make  a 
reamers  to  conform  to  this  method?    It  will 
cost  no  more,  perhaps  less,  to  insert  two  or 
three  blades  leaving  half  oi-  more  of  the  stem 
or  barrel  for  support  of  the  cutting  action 
Expanding  or  adjustable  blades  is  an  in 
dispensable  feature  if  gauge  sizes  are  to  be 
maintained.     This  is  more  easy  to  accom 
plish  with  a  few  than  with  many  blades;  be 
sides  the  barrel,  when  it  fills  more  than  half 
the  circumference  of  the  hole,  becomes 
constant  gauge  for  size.  It  is  by  no  means  an 
easy  matter  to  adjust  a  many-bladed  reamer 
without  other  bearing  than  the  edges,  even 
if  the  cam  be  moved  out  and  in;  it  requires 
a  gauge  collar,  and  even  then  it  is  difficult 
to  have  all  the  edges  bear  uniforml3^ 

On  the  whole,  reaming  seems  to  be  one  of 
those  processes  that  has  gone  on  from  year 
to  year,  or  even  for  generations,  withou 
such  investigation  as  is  applied  to  many 
other  processes.     It  is  common  in  Lanca 
shire  shops  to  find  a  complete  set  of  one 
blade  reamers  made  on  the  premises  at 
moderate  expense,  and,  I  imagine,  with  a  bet 
ter  result  than  can  be  attained  with  the 
fluted  kind  having  edges  all  round.     I  have 
examined  some  of  these  tools,  and  at  the 
same  time  the  holes  made,  and  the  result 
confirms  my  opinion,  that  the  simple  old 
fashioned  reamers  make  the  best  holes.— 
John  Richards,  in  Industries. 


support  or  "abutment"  than  cutting  edges 
for  any  implement  that  produces  true  smooth 
work;  nor  is  this  a  new  discovery.  Ream- 
ers with  blades  were  made  by  John  G.  Bod- 
mer  more  than  forty  years  ago. 

He  had  found  out,  doubtless  by  experience, 
that  reamers  without  abutment  would  not 
make  true  smooth  bores.  Going  still  further 
back,  even  centuries  ago,  we  find  the  bore 
of  firearms,  almost  the  only  kind  of  true 
holes  required,  were  made  by  square  ream- 
ers, or  others  with  an  abutment  of  wood 
that  partially'  filled  the  bore.  Still  later 
than  Bodmer,  I  may  cite  the  experience  of 
J.  Morton  Poole,  a  celebrated  and  successful 
mechanic  in  America,  who  made  a  good 
many  experiments  on  implements  for  mak- 
ing holes,  ending  up  with  reamers  having-  a 
solid  abutment  of  more  than  one- half  the 
circumference  of  holes.  Mr.  Poole  was  the 
inventor  of  a  Ytry  ingenious  system  of  grind- 
ing calender  and  other  accurate  rollers,  some 
of  which  required  an  axis  of  steel  or  iron, 
fitting  the  whole  length.  To  make  such 
holes  he  employed  reamers  up  to  30  in.  long, 
made  substantially  like  that  by  Bodmer. 

A  common  machine  drill  is  a  fair  illustra- 
tion of  a  multibladed  reamer,  in  so  far  as 
the  cutting  support  falls  on  cutting  edges, 
and  the  result  produced,  although  for  obvious 
reasons  less  accurate  than  that  of  the  ream- 
er, the  nature  of  the  operation  is  the  same. 
No  one  ever  thinks  of  "drilling"  a  true 
smooth  hole,  unless  it  might  be  with  a  twist 
drill  that  fits  closelj^  in  the  bore,  and  thus 
gives  an  "abutment"  for  the  cutting  edges. 


The  '  City  of  Paris '  is  560  ft.  long,  63  ft 
beam,  and  43  ft.  deep,  and  10,500  tons,  the 
largest  merchant  vessel  afloat  in  point  of 
tonnage.    The  '  Teutonic '  is  582  ft.  long,  5? 
ft.  6  in.  beam,  and  39  ft.  4  in.  deep,  and  of 
9,685  tons.    She  is  the  longest  vessel  afloat, 
but  she  is  much  narrower  and  shallower  for 
her  length  than  her  competitor.    The  en 
gines  in  both  cases  are  triple-expansion.  In 
the  Inman  liner  the  c^-lindei's  are  45  in.,  74 
in.,  and  113  in.  in  diameter,  and  in  the  White 
Star  vessel  43  in.,  68  in.  and  110  in.  The 
pressure  in  the  former  is  160  lbs.,  and  in  the 
latter  180  lbs.    The  propellers  in  the  '  Teu- 
tonic' overlap  \>y  5  ft.  6  in.    The  indicated 
horse-power  of  the  'City  of  Paris  '  is  19,000, 
and  of  the  'Teutonic'  17,000,  the  proportion 
of  tonnage  to  indicated  horse-power  being 
1.80  and  1.75  respectively.    We  have  now 
reached  the  record  breaking  period  of  the 
year,  and  in  the  next  month  or  two  good  per 
formances  may  be  expected.    One  cannot 
but  regret  that  the  '  City  of  Paris  '  is  not 
now  running,  otherwise  the  contest  might 
have  been  keener  ;  but  the  remarkable  im- 
provement in  the  '  City  of  Neiv  York  '  may 
parti ,y  make  up  for  this.    The  steamers  from 
Southampton  are  doubtless  also  preparing 
for  good  work,  and  doubtless  when  the  new- 
ness gets'jworn  off  tlie  ' Normannia'  she  may 
show  the  way. — Engineering. 


The  thirty  tons  of  coal  which  the  '  Balti- 
more' will  burn  each  day  of  her  cruise  to 
Sweden  cost  the  Govei'nment  $3.50  per  ton. 
It  is  estimated  that  she  will  cover  the  3,650 
miles  to  Gothenbui"g  in  twelve  daj's,  making 
the  total  cost  of  the  coal  $1,260,  The  use  of 
the  tug  '  George  Starr  '  on  the  daj'  of  the 
Ericsson  ceremonies  cost  the  Government 
$100,  The  fifty  shots  fired  from  the  '  Nan- 
tucket's' battery  and  the  salutes  of  twenty- 
!  guns  from  the  ships  in  the  harbor  and 
from  Fort  Wadsworth  consumed  a  little 
over  400  pounds  of  powder,  which,  at  20 
cents  a  pound,  reaches  something  in  the 
neighborhood  of  $100.  These  items,  to- 
gether with  the  incidentals,  foot  up  perhaps 
$2,000,  which  represents  the  Government's 
total  expense  in  its  farewell  ceremonies  over 
the  body  of  John  Ericsson. — N.  Y.  Times. 

Well,  since  Uncle  Sam  stole  the  Monitor 
system  bodily  from  Capt.  Ericsson,  having 
never  paid  one  cent  for  it,  he  need  not  cry 
over  $2,000,  more  or  less. 


LATEST  LEGAL  DECISIONS  ON  TRADE. 

Reported  for  The  Engineer. 

[We  shall  until  further  notice  publish  the  latest 
decisions  in  courts  of  last  resort  upon  topics  of  gen- 
eral interest  to  our  readers.  From  these  decisions 
they  will  be  able  to  judge  in  a  measure  of  their  own 
chances  in  similar  cases.] 

Liability  for  Wharfage  when  Moored  for 
Safety. — No  wharfage  can  be  collected  from 
a  vessel  that  is  compelled  to  moor  to  a 
wliarf  for  safety  during  a  stress  of  weather, 
no  fixed  rate  of  charge  being  in  use  and  the 
wharf  a  private  OWQ.—Hermi  v.  Marchioness, 
United  States  Circuit  Cmirt,  Northern  District  of 
Florida,  42  Fed.  Rep.  173. 

Obsti-uctiny  the  Boarding  of  Revenue  Of- 
ficers by  Incoming  Vessel.— A  steamer  was 
coming  into  New  York  harbor,  being  under 
the  immediate  direction  of  the  master.  A 
revenue  cutter  signaled  for  her  to  stop,  that 
officers  might  come  on  board;  the  steamer 
paid  no  attention  to  the  signals  but  kept  on 
her  course.  Under  this  state  of  facts  was 
liable  for  hindering  and  obstructing  the 
boarding  of  officers  within  the  meaning  of 
the  statute. — The  Bai-ra  contra  United  States, 
District  Court  of  the  United  States,  Eastern  District 
New  York,  42  Fed.  Rep.  160. 

Seaman's  Con  tract  of  Service.— 'Where  a, 
seaman  signs  articles  for  a  definite  voyage, 
and  before  it  is  concluded  leaves  the  ship 
with  the  consent  of  the  master,  they  are  en- 
titled to  receive  their  wages  at  the  rate 
specified  in  the  shipping  articles  for  the 
time  they  actually  served.— TraiY.s/ioa?i  v.  Tlie 
Cratgend,  United  States  Circuit  Court,  District  of 
Washington,  43  Fed.  Rep.  175. 

Perilous  Navigation.— Tugs  navigating 
the  East  River  in  a  dense  fog  do  so  at  their 
own  peril.— r/ie  Mohawk,  United  States  District 
Court,  Eastern  District  of  New  York,  42  Fed.  Rev 
189.  ^ 

Crossing  Courses  by  Steamers. — A 
steamer  attempted  to  pass  through  a  gap 
between  two  vessels,  thinking  one  of  them 
would  move  in  time  to  allow  her  to  pass 
through.  A  collision  occurred,  which  was 
caused  by  the  negligence  of  the  steam- 
er, hence,  her  owners  cannot  recover. — 
27)6  Raritan,  United  States  District  Court,  Eastern 
District  of  New  York,  42  Fed.,  Rep.  191. 

Rate  of  Interest — Hoxo  Governed. — The 
rate  of  interest  upon  a  note  not  pa^-able  at 
an}^  particular  place,  is  governed  by  the  law 
of  the  place  where  it  was  made  and  delivered. 
— Clark  V.  Seaioright,  Supreme  Court  of  Pennsyl- 
vania, \^  At.,  Rep.  941. 

It  W'Ould  be  difficult  to  bestow  too  much 
praise  upon  the  naval  officers  who  managed 
the  Ericsson  parade.  The  precision  of  time 
with  which  the  column  moved  and  the  ex- 
actness with  which  the  embarkation  coin- 
cided with  the  programme  were  features 
alike  commendable  and  novel.  The  proces- 
sion moved  precisely  at  2  o'clock;  the  em- 
barkation took  place  just  as  the  hands  of  the 
Produce  Exchange  clock  stood  at  three. 
Eveiy  one  of  the  boats  was  in  place,  and 
not  a  hitch  occurred  anywhere  along  the 
line.  Much  of  the  excellence  of  this  sys- 
tematized work  is  due  to  the  officers  who 
drew  up  andjissued  the  blue  prints.  These 
were  diagrams  with  the  positions  of  each 
society  clearly  mai'ked.  The  idea  was 
novel,  and  it  contributed  largely  to  the  ac- 
curacy' and  intelligent  movement  of  each  in- 
dividual in  the  ranks.  To  the  ofticers  at  the 
navy  yard  who  had  this  very  excellent  affair 
in  charge  is  due  the  credit  for  having  ar- 
anged  one  of  the  best  military  display's 
that  ever  marched  down  Broadway. 

Bro.  E.  V,  Ballard,  First  Assistant  Engi- 
neer of  the  Ss.  'Herman  Winter,'  of  the  Met- 
opolitan  Line  Ss.,  holds  an  enviable  record 
for  fidelity  to  duty.    In  eleven  years  he  has 
ot  lost  one  trip  or  one  watch  for  any  cause. 
Every  time  he  is  on  hand  on  the  platform 
hen  time  is  called.    We  doubt  if  there  is 
nother  record  equal  to  this  out  of  this  port 
for  a  similar  length  of  time.    Bro.  Ballard 
holds  first-class  chief  of  ocean  steamers  cer- 
tificate also. 


A  contemporaiy  says  :  "A  company-  in 
Pennsylvania  is  to  build  cars  of  hollow  steel 
tubes."    Did  it  ever  see  a  solid  steel  tube 
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THE  NEW  PROTECTED  CRUISER. 

The  announcenient  ismade  tliuta  new  pro- 
tected cruiser  of  about  7,300  tons  is  to  be 
built  for  the  Government,  and  in  former 
issues  some  allusion  lias  been  made  to  her. 
To  recapitulate  as  br-ielly  as  possible: 

T}ie  department  pltiiis  call  for  a  vessel  400  feet 
long;  beam,  58  feet;  draught,  23  feet;  extreme,  24 
feet;  displacement,  about  7,300  tons;  sjjeed  sustained, 
21  knots;  and  indicated  horse-power,  20,500.  The 
motive  power  will  bo  transmitted  thi'ougii  tliree 
screws,  one  amidships  and  one  on  each  side,  as  in 
twin-screw  vessels.  This  arrangement  is  not  entirely 
new,  having  been  adopted  by  the  French  for  some 
of  tlieir  later  vessels,  but  it  represents  the  latest  ad- 
vance in  the  steam  engineering  line  where  such 
great  power  is  to  be  transmitted.  If  twin-screws 
were  used,  over  10,000  indicated  horse-power  would 
pass  through  one  shaft;  now  each  shaft  transmits 
only  6,850,  and  the  vessel  has  one  more  chance;  in 
case  of  breakdown. 

The  machinery  and  boilers  were  designed  by  En- 
ginoer-in-Chief  George  W.  Melville,  U.  S.  N.,  cliief 
of  the  Bureau  of  Steam  Engineering.  There  are 
three  sets  of  triple-expansion,  vertical,inverted  cylin- 
der engines.  The  center  screw  is  about  four  feet 
six  inches  below  the  other  two.  Each  engine  is  in  a 
water-tight  compartment,  and  the  vessel  may  be 
propelled  at  a  slow  speed  by  the  center  screw  alone; 
by  the  two  outer  screws  at  a  medium  speed;  and  by 
the  three  screws  when  the  highest  rate  of  speed  is 
required.  Each  shaft  is  fitted  with  a  disengaging 
coupling,  so  that  when  not  in  use  the  propellers  are 
free  to  revolve.    The  steam  pressure  is  160  pounds. 

Diameter  of  high-pressure  cylinder  42  inches 

Diameter  of  intermediate-pressure  cylinder,  50  inches 

Diameter  of  low-pressure  cylinder  92  inches 

Stroke  (common)    42  inches 

The  total  indicated  horse-power  at  129  revolutions 
per  minute  and  a  forced  draught  of  one  inch  of 
water,  is  21,000  horses.  There  are  eight  main  double- 
ended  boilers  in  four  water-tight  compartments, 
and  two  single-ended  auxiliary  boilers  on  the  berth 
deck.  The  air-tight  tire  room  system  of  forced 
draught  is  used.  Six  of  the  double-ended  boilers 
are  15  feet  6  inches  in  diameter  and  21  feet  6  inches 
long,  each  having  eight  furnaces  and  175.5  square 
feet  of  grate  surface  and  5,932.4  feet  of  heating 
surface. 

Two  of  the  double-ended  boilers  are  11  feet  8 
inches  in  diameter,  and  18  feet  8.5  inches  long,  each 
having  four  furnaces  and  84  sqviare  feet  of  grate 
surface,  and  2,870  square  feet  of  heating  surface. 
The  total  grate  surface  for  the  main  boilers  is  1,221 
square  feet,  the  total  heating  surface  for  the  main 
boilers  is  41,334.4  square  feet.  Each  auxiliary  boiler 
is  10  feet  in  diameter  and  8  feet  6  inches  long,  with 
two  furnaces,  and  has  32  square  feet  of  grate  sur- 
face and  968.5  square  feet  of  heating  surface.  All 
the  boilers  are  constructed  for  a  working  pressure 
of  160  pounds. 

The  contractor  must  guarantee  an  average  speed 
in  the  open  sea,  under  conditions  perscribed  by  the 
Navy  Department,  of  twenty-one  knots  per  hour, 
maintained  for  four  consecutive  hours,  and  for 
every  quarter  knot  above  the  contractor  shall  re- 
ceive a  premium  of  $50,000,  for  every  quarter  knot 
below  the  required  speed  there  shall  be  deducted 
the  sum  of  $25,000.  The  plans  may  be  seen  and  ex- 
amined at  the  department  on  and  after  August  20. 
The  vessel  must  be  completed  within  two  and  a  lialf 
years  after  the  contract  is  signed. 

The  plans,  as  outlined  above,  are  an  inno- 
vation, or  in  other  words,  an  experiment,  for 
which'there  is  no  precedent  to  base  any  ex- 
pectation of  success.  Twin  sci'ews  have  not 
shown  that  they  possess  any  especial  advan- 
tages over  single  screws,  even  in  the  event 
of  accident,  as  shown  by  the  '  City  of  Paris,  ^ 
while  the  triple  screw  system  has  many  dis- 
advantages over  twin  screws  which  it  is  not 
necessary  to  specify  here.  They  have  been 
tried  and  found  wanting  in  the  Czar  of  Rus- 
sia's 3'acht,  the  '  Livada,'  from  which  they 
were  removed  for  inefficiency',  and  the  'Depuy 
de  Lome,'  thfi  French  naval  vessel  in,  which 
they  are  now  being  placed,  is  yet  to  be  tried. 
It  would  seem  wiser  to  wait  until  the  results 
of  this  vessel  are  known  before  experimenting 
at  great  cost  ourselves.  The  horse-power  of 
this  new  protected  cruiser  is  not  excessive, 
being  only  a  little  above  2.5  h.p.  to  the  ton  of 
displacement,  while  the  total  heating  surface 
in  the  boilers  to  produce  it  is  41,334  square 
feet.  This  calls  for  a  horse-power  in  the 
boilers  for  less  than  two  square  feet  of  heat- 
ing surface.  The  grate  surface  is  smaller 
than  common,  being  34  to  1,  instead  of  26  to 
1,  the  usual  practice.  If  the  engines  produce 
21,000  h.p.  at  a  cost  of  3  pounds  of  coal  per 
h.p.  they  will  require  63,000  pounds  of  coal 
per  hour,  which  calls  for  the  combustion  of 
only  50  pounds  of  coal  per  s([uare  foot  of 
grate  surface,  well  within  possibilities. 

We  have  only  briefly  adverted  to  this  new 
ship  as  a  matter  of  record,  but  we  hope  the 


plans  will  be  changed  before  she  is  built,  and 
the  triple  screws  sup[)luiited  by  twin  .screws. 

THE  LINiTmOTION. 

At  the  last  meeting  of  the  railway  master 
mechanics,  the  committee  on  valve  motions 
concluded  their  report  as  follows: 

"  Nowhere  is  the  '  survival  of  the  fittest ' 
more  pronounced  than  in  i"iilroad  practice. 
The  iiistory  of  valve  motions  and  devices  to 
improve  tlu;  link  motion  and  those  that  were 
to  super.sede  it  would  fill  volumes.  Many 
have  been  theoretically  correct  and  very 
promising,  but,  after  the  crucial  test,  have 
I'esulted  in  failure;  and  the  link  motion  re- 
mains in  almost  undisputed  possession  of  the 
field. 

"It  has  been  urged  against  the  link  that  it 
is  not  a  scientific  or  true  mechanical  motion. 
This  may  be  true,  but  the  fact  remains  that 
fairly-  good  results  are  obtained  from  it;  that 
it  will  take  more  puni.shment  in  the  shape  of 
rough  usage  and  neglect,  and  cost  less  to 
make  and  repair,  than  any  other  valve  mo- 
tion now  being  experimented  with  on  loco- 
motive engines. 

"  Your  committee  are  led  to  believe  that 
valve  motions  other  than  the  link  are  ex- 
perimental, owing  to  the  difficulty  of  ascer- 
taining data  of  the  results  obtained  from 
them. 

"  The  almighty  dollar  is  always  to  the  front, 
and  no  matter  how  theoretically  or  .scienti- 
fically correct  a  motion  may  be,  unless  it 
costs  less  in  every  way  than  tlie  link  it  will 
not  displace  it.  It  frequently-  happens  that 
the  poor  results  obtained  from  a  locomotive 
are  charged  to  the  valve  motion,  when  the 
cause  may  be  found  in  contracted  steam 
passage  pipes,  leaky  valves  or  pistons,  steam 
wire  drawn  through  the  throttle,  and  back 
pressure,  caused  by  contracted  exhaust  noz- 
zles. It  is  surprising  what  a  change  will  be 
made  in  the  back  pressure  line  of  an  indicator 
card  by  slightly  increasing  or  diminishing 
the  opening  in  the  exhaust  nozzle. 

"In  conclusion,  your  committee  are  of  the 
opinion  that  there  has  not  been  brought  to 
their-  notice  a  valve  motion  more  efficient  for 
all-around  work  and  general  utility  than  a 
well  designed  link  with  large  bearing  sur- 
faces— assisted  in  its  work  by  steam  pass- 
ages and  pipes  of  generous  dimensions,  free 
from  sharp  turns  and  bends— giving  the  link 
plenty  and  hot  steam  to  distribute,  and,  most 
important  of  all,  not  crippled  by  a  contracted 
exhaust  nozzle." 


FOR  YOUNG  AMERICAN  ENGINEERS. 

The  steam  laboratory  of  the  Massachu- 
setts Institute  of  Technology  contains  a 
triple  expansion  engine  with  cylinders  of  9 
in.,  16  in.  and  24  in.  diameter,  and  30 'in. 
stroke,  arranged  to  be  run  single,  compound, 
or  triple,  as  desired,  for  the  purposes  of  ex- 
periment. This  engine  is  of  the  Corliss  type, 
and  will  be  about  1 50  h.p. when  running  triple, 
with  an  initial  pressure  of  150  lbs.  in  the 
high  pressure  cylinder.  It  has  a  surface 
condenser  and  all  the  other  apparatus  neces- 
sary to  adapt  it  to  the  purposes  of  accurate 
experiment.  The  laboratoi-y  also  contains 
a  16  h.p.  Harris-Corliss  engine,  and  an  S 
h  p.  engine,  used  for  giving  instruction  in 
valve-setting,  etc.  It  is  also  equipped  with 
several  surface  condensers,  steam  pumps, 
calorimeters, mercurial  pressure  and  vacuum 
columns;  apparatus  for  determining  the 
quantity  of  steam  issuing  from  a  given  ori- 
fice or  through  a  short  tube  under  a  given 
difference  of  pressure;  apparatus  for  testing 
injectors;  and  with  indicatoi-s,  planimeters, 
gages,  thermometers,  anemometers,  and 
other  accessory  apparatus. 

There  are  also  available  for  the  purpose  of 
experiment,  in  connection  with  the  work  of 
these  laboratories,  two  horizontal  tubular 
boilers,  one  large  Babcock  and  Wilcox  boil- 
er, and  a  Porter-Allen  engine  of  about  80 
h.p.,  also  another  boiler,  a  40  h.p.  Brown  en- 
gine, a  number  of  looms,  and  other  appar- 
atus in  the  workshops. 

The  most  important  addition  to  the 
equipment  of  these  labox-atories  is  that  of 


the  triple  expansion  engine,  inasmuch  as  it 
is  the  first  trif)le-('xpansioii  engine  for  a 
practical  size  tliat  has  ever  been  arranged 
for  making  experiments,  and  by  its  means 
tlie  laboratories  are  placed  in  a  position 
which  will  enalHe  them  to  do  work  for  the 
ti  iple  engine  of  a  character  similar  to  that 
done  for  the  compound  engine  by  the  United 
States  naval  engineers  in  1874,  and  also  to 
make  such  r-esearches  with  a  ti-iple  or  com- 
pound engine  as  were  made  upon  single  en- 
gines by  Hirn,  Hallauer  and  others,  Tha 
hydraulic  tank  and  stand-pipe  places  this 
laboratory  in  a  position  to  perform  some 
work  of  gi-eat  value  in  hydraulic  experi- 
ments which  would  be  impossible  without 
such  appai'atus. 

[What  opportunities  the  young  man  of 
to-day  has,  compaied  lo  what  his  grand- 
father had  I] 

Railway  travel  in  Chili  has  some  disa- 
greeable features,  as,  for  instance,  the  recent 
strikes  among  tlie  foreign  engine  drivers  em- 
ployed on  the  Government  railioads,  the 
drivers  refusing  t,o  run  under  the  direction  of 
a  Chilian  superintendent,  whom  the  Govern- 
ment ai)poiiited  to  have  charge  of  the  trains 
in  place  of  the  Scotchman  formerly  em- 
ployed. At  first  this  strike  merely  consi.sted 
in  a  refusal  to  work  on  the  part  of  the 
drivers,  who  declared  that  they  woulti  not 
risk  their  own  and  other  people's  lives  by  at- 
tempting to  follow  the  directions  of  an  ig- 
noramus who  knows  nothing  whatever  of 
railroading,  on  a  track  over  which  some 
thirty  odd  trains  run  every-  day.  All  traffic 
being  stopped,  the  strikers  were  promptly 
arrested  and  put  into  prison,  whereupon, 
they  being  mostly  Englishmen,  the  Briti.sh 
Minister  demanded  from  the  Government 
their  instant  release.  They  were  liberated 
after  a  few  hours  in  jail,  and  most  of  them 
have  gone  to  work  again,  but  that  dissatis- 
faction is  dangerously  rampant  is  proved  by 
the  obstructions  found  daily  on  the  track 
between  Valparaiso  and  Santiago,  and  oc- 
casional stray  shots  from  unknown  hands, 
which  come  whizzing  through  the  car  win- 
dows, to  the  terror  of  unoffending  passen- 
gers. 

It  is  reassuring  to  note  that  the  "  stray  " 
shots  are  only-  occasional. 

How  many  manufacturers  have  the  moral 
courage  to  wind  up  a  business  that  is  on  the 
down  grade?  How  many  have  the  power  to 
see  when  a  business  has  got  to  the  turning 
point  and  no  longer  returns  a  profit?  One 
of  our  most  successful  manufacturers  told 
me  that  he  undertook  nothing  but  that  to 
which  he  could  give  his  personal  attention 
every  day.  This  pi-inciple  carried  out  by 
one  who  understands  his  business  cannot 
fail.  When  a  business  ceases  to  be  profit- 
able the  proper  thing  is  to  meet  the  in- 
evitable and  wind  up  the  business. —  Wade's 
Fibre  and  Fabric. 

Well,  it  seems  rather  superfluous  to  wind 
up  a  busine.ss  that  has  run  down.  Winding 
it  up  starts  it  going.  Better  let  it  stay  ruS 
down. 

Restaurant   keepers   have   long  been 

troubled  as  to  how  to  get  even  with  tlieir 

boarders.    Josephine  Driat,  of  New  York, 

has  got  out  a  patent  for  them.    It  consists 

of  a  table  and  stools,  both  of  which  run  on 

an  endless  chain.    The  diner  comes  in,  takes 

a  seat  on  a  stool,  pays  his  twenty-five  cents 

for  a  meal,  and  it  is  set  before^  him.  The 

table  then  begins  to  move  and  the  man 

moves  along  with  it.    It  continues  to  move 

him  along  until  he  gets  to  the  other  end  of 

the  room,  and  at  this  time  he  is  supposed  to 

have  finished  his  meal,  for  his  dishes  slide 

oft"  around  a  wheel  and  his  stool  slides  out 

with  him.     There  is  an  endless  chain  of 

these  stools,  and  the  procession  of  dinere 

and  dinners  goes  on  continuously. 

—     •     •  — _ 

The  '  City  of  Paris  '  has  left  the  dry  dock 

and  is  still  in  dock  in  Liverpool.    She  will 

not  likely  go  into  service  before  January, 

She  will  go  to  Glasgow  and  take  her  new 

machinery  aboard  there. 
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DANGER  AHEAD. 

Another  swift  voyage  across  the  Atlantic 
has  been  made,  this  time  by  the  '  Teutonic,' 
a  vessel  which  has  not  hitherto  distinguished 
herself  especially,  and  was  not  looked  upon 
as  the  equal  of  some  other  ships.  Aided  by 
good  weather  and  the  undaunted  courage 
and  skill  of  the  chief  engineer,  she  made 
what  is  claimed  to  be  the  fastest  vo^'age  on 
record.  This  is  disputed  by  many  who  claim 
to  have  full  knowledge  of  the  facts.  How- 
ever this  may  be,  the  '  Teutonic  '  made  a 
quick  passage,  and  it  is  an  evidence  of  how 
the  engines  must  have  been  driven  in  order  to 
develop  the  power  required.  The  '  Teuton- 
ic's '  engines  are  smaller  in  normal  capacity 
by  about  ;i,000  h.p.  than  the  '  City  of  Paths',' 
the  hull  is  about  the  same  size  or  displace- 
ment as  the  '  City  of  Paris','  which  has  20,- 
OOO  h.p.  Now  in  order  to  make  as  good  time 
as  the  '  City  of  Paris,'  tlie  '  Teutonic  '  must 
have  developed  the  same  power,  and  to  do 
this  required  an  addition  of  17  per  cent,  to 
the  normal  horse-power  in  the  ship.  This 
was  obtained  by  driving  them  at  higher 
speed  than  they  ever  were  before  driven.  As 
for  the  pressure  carried  that  is  not  known 
to  the  public,  but  it  must  have  been  higher 
than  was  usual  on  the  '  Teutonic'  The 
credit  for  the  passage,  therefore,  rests  main- 
ly with  the  chief  engineer  and  his  subordi- 
nates, but,  as  usual,  not  a  word  is  said 
about  these  officers.  The  following  is  an  ab- 
stract from  the  log  of  the  '  Teutonic  ': 

Dale.  Miles. 

Aug.    8  473 

Aug.   9   496 

Aug.  10   512 

Aug.  11   500 

Aug.  13  485 

Aug.  13.   340 

Total  2.806 

The  average  speed  throughout  the  run 
was  20.17  miles  per  hour.  This  is  about  18 
knots  per  hour,  and  is  a  long  way  off  from 
20  knots  per  hour,  which  speed  was  con- 
tracted for  on  the  '  City  of  Paris '  and 
'  City  of  New  York.' 

The  engine  room  of  a  fast  passenger  ocean 
steamer  is  bigger  than  the  average  dwell- 
ing house,  and  it  is  just  as  full  of  machinery 
as  it  can  be  and  give  room  for  attendance. 
This  last  is  economized  to  the  last  inch,  and 
many  places  are  accessible  only  by  crawl- 
ing. Now,  set  all  this  vast  fabi-ic  in  mo- 
tion, and  consider  the  multifarious  duties  of 
the  men  in  charge.  There  are  little  "  jig- 
ging "  details  that  move  only  a  few  inches, 
and  there  are  others  that  swing  through 
manj'  feet  so  swiftly  that  the  eye  cannot  fol- 
low them;  there  are  tons  of  metal  in  some 
details,  and  ounces  in  others,  yet  each  one 
must  have  regular  attention  and  oversight. 
If  the  lubrication  ceases  for  a  minute  onh% 
the  safety  of  the  whole  fabric  is  imperilled, 
for,  at  the  speeds  these  engines  are  run,  a 
small  detail,  by  getting  dry,  can  rip  the 
whole  valve-motion  out.  Now  turn  on  120 
degrees  of  heat  into  this  engine  room,  as  a 
pleasant  atmosphere  to  work  in,  sum  up 
all  the  anxieties,  mental  strains,  and  actual 
bodily  labor,  men  have  to  undergo  as  engi- 
neers of  high-speed  passenger  vessels,  and 
then  consider  whether  it  is  not  right  and 
proper  that  they  should  have  some  recog- 
nition of  their  part  in  fast  vo^'ages. 

It  is  proper  to  sa^^  here  that  the  most  ex- 
perienced engineers  view  with  apprehension 
and  anxiety  the  efforts  made  to  develop 
high  powei'  with  such  enormous  engines  b}' 
driving  them  at  hitherto  unprecedented 
speeds.  The  strain  upon  them  is  very  great 
indeed,  and  not  represented  hy  any  formulas 
or  mathematical  expressions.  The  strains 
from  a  given  pressure  can  be  deduced,  but, 
besides  these,  there  are  the  incidental  and 
unusual  strains  that  are  always  occurring, 
which  will  one  day  cause  a  much  more  seri- 
ous disaster  than  that  which  happened  on 
the  '  City  of  Par/s.'  The  responsibility-  for 
it  will  rest  upon  the  directors  and  managing 
officers  of  the  company  it  happens  to,  foi" 
they  are  the  pai-ties  who  insist  upon  fast 
voyages  at  all  hazards.  Icebergs  in  the 
way,  fogs,  breakdowns  in  prospective — none 


of  these  things  are  allowed  to  weigh  against 
the  chances  of  breaking  the  record,  or  the 
fleeting  glory  of  beating  some  other  ship  an 
hour  or  so  in  a  six  day  voyage.  It  would  be 
interesting  to  know  what  u.se  the  pas.sengers 
by  the  fastest  ship  made  of  the  hour  or  two 
which  they  gained  at  so.  great  risk!  Engi- 
neers are  entitled  to  be  heard  upon  this 
point,  for  they  are  the  men  who  have  made 
such  vessels  po.ssible.  To  build  high-speed 
ships  the  first  men  consulted  are  engineers. 
The  marine  architect  furnishes  the  hull,  we 
grant;  but  he  depends  upon  the  engineer  to 
furni.sh  the  engines  to  drive  her,  and  if  he 
says  he  can  put  the  power  in  that  the  marine 
architect  demands,  the  ship  is  built.  After 
that  the  engineers  come  in  again  to  drive 
her  up  to  her  power.  Always,  the  engineer 
is  the  man  in  the  gap,  for,  if  the  vessel  falls 
short  of  the  speed  predicted  for  her,  every- 
thing is  laid  to  the  fault  of  the  engineer. 

In  spite  of  the  fact  that  vessels  have 
crossed  the  Atlantic  at  speeds  of  over  20 
miles  an  hour,  still  higher  velocities  are  de- 
manded, and  wild  men  are  talking  of  25 
miles  per  hour.  Let  them  reach  20  knots 
continuously  first,  and  it  will  then  be  in  or- 
der to  talk  about  25  miles  per  hour. 
 • •  

THE  SPHERE  OF  THE  EVERYDAY 
ENGINEER. 

It  is  not  unusual  for  employes  to'  feel 
that  "anj^one  can  run  an  engine,"  for  when 
they  go  into  the  engine  rooms  the  engine 
is  certainly  "  running,"  that  is  to  say,  it  is 
driving  the  shafting,  whether  at  great  loss 
or  not  matters  little  to  some.  However 
this  may,  there  is  no  question  at  all  that  the 
man  in  charge  is  responsible  for  the  profit 
or  loss  with  which  it  is  run,  and  he  should 
receive  the  credit  for  it  when  successful.  It 
is  too  often  the  case  that  he  is  considered 
only  part  of  the  plant,  to  be  suppressed  the 
moment  he  asserts  his  rights  to  recognition 
as  the  cause  of  the  economy.  Consider  the  en- 
gineer's duties  for  a  moment,  and  see  whether 
they  are  [not  arduous  when  faithfully  car- 
ried out !  The  whole  of  the  system  is  under 
his  control,  and  it  is  one  which  requires  con- 
stant thought  and  attention,  not  merely  to 
save  mone\%  but  to  prevent  actual  waste. 
The  engine  does  not  run  itself,  as  many-  em- 
ployers imagine;  if  it  was  allowed  to  do  so 
for  a  few  weeks  they  would  soon  see  the 
difference  between  careful  attention  and 
none  at  all.  We  claim  that  to  operate  a 
steam  plant  successfully  requires  the  highest 
order  of  intelligence.  A  case  in  point,  which 
shows  whether  steam  plants  run  themselves 
or  not,  is  that  of  an  engineer  who  said  to 
us  recently'  that  by  careful  attention  he 
saved  last  year  S2,obo  in  ammonia  alone,  it 
being  a  cold  storage  warehouse.  This  year 
the  saving  will  be  82,800  in  ammonia.  Now 
this  amounts  to  a  good  deal  more  than  the 
engineer's  salary,  and  it  was  all  done  by 
honest  work  and  attention  to  duties.  Pro- 
fessor Thurston,  in  a  recent  article  on  the 
steam  engine,  adverts  to  this  matter  and 
makes  a  special  point  of  it.    He  says  : 

"The  modern  high  speed  engine  now  seems  to 
have  been  brought,  in  its  best  forms,  to  so  perfect  a 
condition  that  the  range  for  further  improvement 
is  probably  very  narrow,  and  the  gain  still  to  be 
made  must  come  slowly  and  painfully.  In  regula- 
tion and  in  simplicity  of  construction,  in  speed  of 
rotation  and  in  general  adaptation  to  its  special  work, 
it  is  comparatively  satisfactory.  The  further  im- 
provement must  be  in  economy  of  its  operation  and 
maintenance." 

The  last  three  lines  cover  the  ground  fully- 
— further  improvement  must  come  from 
economy  of  operation  and  maintenance. 

This  is  wholly  the  pro\  ince  of  the  every- 
day engineer,  as  we  have  called  him,  and  in 
this  direction  lies  his  opportunity.  If  he  is 
of  so  little  importance  it  is  very  curious  that 
builders  of  steam  engines  which  do  not  come 
up  to  the  guarantees  made  for  them,  im- 
mediately fall  foul  of  the  engineer,and  charge 
him  with  incompetency.- 

Recently  built  sailing  yachts  only  40  feet 
on  the  water  line  have  shown  a  speed  of  I0j\ 
knots  per  hour.  It  is  a  smart  steam  yacht 
of  the  same  length  that  can  beat  it. 
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LOOK  OUT! 

It  is  exceedingly  dang-erous  to  expose 
men  to  the  fumes  of  turpentine  or  volatile 
fluids  of  any  kind,  whore  there  is  not  an 
active  circulation  of  air.  Not  long  ago  an 
engineer  went  into  a  new  C34inder,  which 
had  been  coated  with  white  lead  and  tallow 
to  preserve  it  from  rust,  and  attempted  to 
scrub  it  oft"  w^ith  turpentine  and  waste.  Al- 
though the  cylinder  was  open  to  the  air  there 
was  no  circulation  in  it,  and  tlic  man  was 
overcome  in  a  moment. 

Here  is  another  instance  of  the  same  kind, 
which  lately  happened  in  Philadelphia  with 
fatal  results:  Three  men,  with  paint  pots, 
crawled  into  the  manholes  of  three  sepai'ate 
boilers  to  paint  the  interiors.  The  boilers 
are  about  twenty-five  feet  long  and  four  feet 
in  diameter.  The  only  openings  were  the 
manholes.  Their  paint  pots  were  filled  with 
a  patent  preparation,  which  was  to  be  tried 
for  the  first  time.  They  had  not  been 
using  the  new  preparation  more  than  ten 
minutes  when  they  began  to  feel  ill  effects 
from  the  fumes.  One  man  got  out,  but 
he  was  almost  exhausted,  gave  an  alarm,  and 
told  his  fellow  workmen  to  go  to  the  assist- 
ance of  the  others. 

When  the  men  approached  the  boilers  the 
deadly  fumes  that  issued  from  the  manholes 
drove  them  away,  and  subsequently  one  of 
the  men  was  found  dead  and  the  other 
nearly  so.  This  was  probably  a  benzine 
paint,  but  it  need  not  be  benzine  to  be  dan- 
gerous. Turpentine  is  just  as  bad,  and  will 
suffocate  anj^one  where  there  is  not  an  active 
circulation  of  air. 


HOW  IT  IS  DONE. 

At  this  season  publishers  are  pestered 
with  premium  fiends;  that  is,  persons  who 
manufacture  rubbish  to  sell  to  subscribers  of 
papers,  something  upon  the  same  plan  of  tea 
store  "gifts,"  where  the  buyer  pays  fifty 
cents  for  twenty-cent  tea  and  has  a  ten-cent 
cup  and  and  saucer  presented  to  him  as  a 
reward  of  virtue  ! 

We  are  not  exempt  from  the  attentions  of 
the  premium  fiend.  This  is  what  he  wishes 
us  to  publish  in  our  paper;  he  calls  it  a 
novel  plan  to  double  circulations: 

"Wishing  to  largely  increase  the  circulation  of 
this  paper  during  the  next  six  months,  we  have 
made  arrangements  with  a  New  York  publishing 
house  whei-eby  we  are  enabled  to  offer  as  a  premium 
to  our  subscribers  a  set  of  the  works  of  Charles 
Dickens,  in  twelve  large  and  handsome  volumes, 
with  a  year's  subscription  to  this  paper,  for  a  trifle 
more  than  our  regular  subscription  price.  Our  great 
offer  to  subscribers  eclipses  any  ever  heretofore 
made.    *  *  * 

"The  set  of  Dickens'. works  which  we  offer  as  a  pre- 
mium to  subscribers  is  handsomely  printed  from 
entirely  new  plates,  with  new  type.  The  twelve 
volumes  contain  the  following  world-famous  works, 
each  one  of  which  is  published  complete,  unchanged 
and  absolutely  unabridged." 

In  a  private  letter  this  genius  says: 

"Almost  any  one  of  your  present  subscribers  could 
influence  one  other  subscription  if  he  chose.  If  you 
can  offer  twenty-five  complete  novels  as  a  reward 
for  such  service,  a  considerable  number  of  your 
present  subscribers  ought  to  be  willing  to  perform  it 
for  you,  and  they  will.  The  twenty-five  novels  I 
will  mail  you  for  twenty-five  cents,  delivering  them 
post-paid  in  every  case  to  addresses  as  you  send  them 
to  me.  Please  order  by  the  numbers.  Any  pub- 
lisher can  well  afford  to  pay  twenty-five  cents  to  get 
a  new  subscriber.  Try  this  plan.  It  is  new,  and 
bound  to  be  a  sucess." 

That  is  a  cent  per  copy  for  a  photo-litho- 
graphed book,  printed  on  news  paper,  and 
bound  somehow.  This  is  a  sample  of  the 
methods  employed  by  bogus  papers  to  boom 
their  circulation. 

ERICSSON. 

By  the  time  that  our  readers  receive  these 
lines  the  last  honors  will  have  been  paid  to 
the  memory  of  a  gi-eat  engineer.  John 
Ericsson,  or  all  of  him  that  was  once  mortal 
will  be  on  his  waj-  to  his  native  land.  The 
American  people  have  done  honor  to  them- 
selves in  honoring  John  Ericsson,  who  did 
for  his  adopted  country  all  that  one  of  its 
sons  could  have  done,  and  American  engi- 
neers can  feel  proud  of  the  public  recognition 
of  their  profession  and  the  tributes  paid 
to  one  of  the  gi-eatest   men  that  ever 


adorned  it.  John  Ericsson  will  live,  how- 
ever, chiefly  in  the  memories  of  the  profes- 
sion. To  the  public  generally  he  is  as  little 
known  and  honored  as  John  Smith.  He  had 
long  outlived  his  day  and  generation,  while 
his  her-mit  life  of  late  3'ears  and  total  with- 
drawal from  public  life  and  personal  asser- 
tion, made  him  unknown  to  the  men  of  to- 
day. Nevertheless  he  was  never  more  John 
Ericsson  than  he  was  at  the  time  of  his 
death.  He  had  not  lost  a  jot  of  his  enthusi- 
asm. He  was  at  work  up  to  within  a  few 
days.  He  was  plarming  and  sciieniing  new 
works  and  perfecting  the  old  ones.  At  8") 
years  of  age  he  was  still  an  engineer  and  still 
a  student.  He  ceased  from  his  labor  simply 
becau.se  the  machinery  of  his  body  was  worn 
past  i-epair.  To  those  who  knew  Captain 
Ericsson  personally  he  was  a  most  attractive 
man ;  his  was  indeed  a  fiery  .spirit,  that 
brooked  no  dictation  or  control,  but  under- 
neath all  was  the  kindly  heart  and  generous 
nature  which  gave  with  both  hands.  The 
public  ceremonies  of  the  occasion  which  has 
called  forth  this  brief  notice  have  been  so 
well  told  in  the  daily  press  that  we  need  not 
repeat  them  here.  This  brief  tribute  to  the 
memory  of  an  engineer  is  respectfully  sub- 
mitted. 


WHERE  GOOD  MACHINISTS  ARE  MADE. 

In  olden  times,  when  a  young  man  went 
to  learn  the  machinist's  trade,  he  was  put 
into  the  broom  depar  tment  on  the  first  day, 
from  which  he  graduated  without  honor  in 
due  course,  that  is  to  say,  when  another  ap- 
prentice was  taken  on.  In  these  latter  days, 
however,  the  apprenticeship  system  has 
gone  out,  and  young  men  are  taken  in  to 
learn  the  trade  by  another  method.  This 
last  is  so  well  told  by  a  writer,  C.  R.  Tomp- 
kins, that  we  will  give  it  in  his  own  words: 

"  A  few  years  ago  an  intelligent  looking 
3'^oung  man  applied  for  a  job  in  the  machine 
shop  as  a  lathe  workman.  Upon  inquiry  it 
appeared  that  he  had  served  an  apprentice- 
ship of  three  years  in  a  large,  well-known 
concern,  and  had  worked  upon  the  lathe  all 
the  time.  Being  in  want  of  a  lathe  woi-k- 
man,  and  concluding  that  three  years'  ex- 
perience must  render  him  a  competent  man 
for  ordinary  work,  he  was  engaged  and 
turned  over  to  the  foreman,  and  informed 
that  his  wages  would  be  fixed  after  he  had 
worked  a  few  days.  Accordingly  he  was 
put  upon  a  lathe  and  given  an  ordinary  job 
of  turning  which  an  expert  lathe  workman 
would  perform  in  a  couple  of  hours.  After 
worldng  half  a  day  he  succeeded  in  spoiling 
it,  and  the  foreman  reported  at  the  office 
that  he  was  '  no  good.'  Having  a  curios- 
ity to  I  learn  more  of  this  young  man's  his- 
tory, the  foreman  was  directed  to  send  him 
to  the  office,  and  upon  examination  it  ap- 
peared that  he  had  served  his  three  years' 
apprenticeship  upon  the  lathe  as  he  had 
stated  before;  but  it  also  appeared  that 
during  that  time  he  had  done  nothing  but 
turn  governor  balls.  The  fact  was,  the  fore- 
man of  that  shop  had  put  him  upon  a  lathe 
especially  designed  for  that  purpose,  and 
with  a  few  hours'  instruction  he  had  learned 
to  use  it  without  any  further  trouble  of  in- 
structing him;  and  to  render  him  more  pro- 
fitable to  his  propi-ietor,  he  had  taken  no 
further  trouble  to  instruct  him  in  anything 
else.  At  the  expiration  of  his  apprentice- 
ship all  he  knew  of  the  machine  business  was 
what  he  had  learned  the  (irst  week.  The 
young  man,  as  before  stated,  was  an  honest, 
intelligent  3'oung  fellow,  and  anxious  to  be- 
come a  workman;  and  Ijecoming  somewhat 
interested  in  him,  he  was  again  placed  in 
charge  of  the  foreman,  not,  however,  as  a 
journe3'man,  but  simply  as  an  advanced  ap- 
prentice; and  in  time  he  became  a  first-class 
lathe  workman." 

Thus  saith  Mr.  Tompkins,  and  many  of 
our  readers  can  certify  to  similar  knowl- 
edge. The  machinist  of  the  sewing  machine 
or  reaper  factor}'  is  a  very  different  man 
from  his  bi'other  of  the  repair  shop,  or  gen- 
eral machine  shop,  for  the  reasons  given 
above,     He    does    mere    routine  work 


upon  certain  details;  where  the  business 
carried  on  in  any  works  is  the  mere  repro- 
duction of  certain  shapes,  upon  machines 
which  require  but  slight  intelligence  or  over- 
sight from  tho.se  who  attend  them,  the  re- 
sult is  alwa^'s  the  same.  Where,  then,  sliall 
we  look  for  the  general  machinist,  the  man 
who  is  at  home  or  familiar  with  all  cla.sses 
of  machine  tools,  and  good  also  at  bench 
work?  We  think  he  will  be  brought  up  in 
the  railway  shops  of  the  countiy,  for  in 
them  versatility-  is  a  guarantee  of  a  steady 
job. 

Locomotive  machinists  need  to  be  good 
workmen,  and  they  are,  as  a  rule,  superior. 
Given,  a  good  workman,  and  an  intelli- 
gent man,  skilled  in  the  use  of  tools,  it  lakes 
hut  a  short  time  foi'  him  to  become  familiar 
with  machine  work  of  a(i\'  kind. 


The  remarks  of  Dr.  Emery  in  The  Engi- 
neer, concerning  the  mistake  of  the  builders 
of  the  steamship  '  Teutonic,'  in  depending 
upon  the  impioved  shape  of  the  hull  and  less 
power  foi'  higher  speed,  would  seem  to  have 
been  disproved  as  soon  as  made;  for,  before 
the  paper  was  dated  in  which  these  remarks 
were  commented  upon,  the  '  Teutonic  '  suc- 
ceeded in  lowering  the  record  to  5  days  19 
hours  and  .5  minutes.  "Power,  first  and 
last,"  is  one  way'  to  get  speed;  but  the 
builders  of  the  '  Teutonic  '  are  not  alone  in 
thinking  that  there  is  a  great  deal  to  be  done 
to  models  yet,  albeit  good  ones  were  in  ex- 
istence Wity  years  ago. — Boston  Journal  of 
Commerce. 

Would  it  be  a  service  to  our  young  friend 
to  tell  him  that  if  he  thinks  himself  capable 
of  commenting  on  his  superior's  deductions,  it 
would  be  more  modest  for  him  not  to?  Oui 
young  friend  has  never 'had  a  day's  experi- 
ence except  as  an  amateur,  but  Dr.  Emery 
has  had  thirty-  odd  years,  and  he  is  right  in 
his  statements,  too,  as  to  power  required, 
for  the  '  Teutonic'  was  driven  as  she  never 
was  before,  and  had  favorable  weather  to 
boot.  The  '  Teutonic  '  is  the  slower  ship  be- 
cause she  has  not  power  enough;  17,000  h.p. 
cannot  beat  20,000  h.p. 

•  •     •  ■ 

Mr.  W.  J.  Thompson  writes  to  the  Lon- 
don Engineer  as  follows:  Although  it  is 
quite  possible  in  theory  to  obtain  a  volume 
of  air  at  a  very  low  temperature  almost 
without  the  expenditure  of  work,  it  is  not 
possible  to  do  this  if  the  apparatus  is  at  the 
same  time  receiving  heat  from  external 
sources.  If,  for  example,  large  quantities 
of  ice  are  made  continuously,  the  water  to 
be  cooled  is  continuously  pouring  heat  into 
the  apparatus,  and  this  has  to  be  abstracted 
by  the  expenditure  of  energy.  It  is  one 
thing  to  reduce  the  temperature  of  a  volume 
of  air  at  one  pressure  for  once,  so  to  speak, 
and  quite  another  to  reduce  it  after  com- 
pression if  it  has  received  heat  at  a  lower 
pressure.  The  practical  bearing  of  the  mat- 
ter is  that  the  work  requii'ed  to  be  expended 
will  be  measur  ed  not  only-  by  the  tempera- 
ture of  the  condensing  water-,  but  by  the 
heat  which  leaks  into  the  appar-atus  from 
the  outside,  and  too  much  car-e  cannot  be 
expanded  to  reduce  this  to  a  minimum.  Cold 
storage  is  a  very  different  thing  from  the 
production  of  ice. 

A  GENTLEMAN  living  at  Seattle,  Wash., 
has  invented  an  arrangeirrent  for  driving 
cattle  from  railway  tr-acks  which  is  de- 
scribed as  a  kind  of  squirt  gun.  A  nozzle  is 
attached  to  the  fr'ont  end  of  a  locomotive 
boiler,  with  a  handle  leading  to  the  cab. 
Through  this  nozzle  a  sti-eam  of  hot  water 
and  steam  is  thrown,  and  by  means  of  a 
handle  the  runner  can  direct  the  stream 
toward  any  part  of  the  tr-ackin  front  of  the 
locomotive. —  Unknown. 

Dear  sir,  the  trouble  lies  not  in  the  rear 
end  of  the  ox,  but  in  his  fr-ont  end.  Scald- 
ing him  behind  simply  makes  him  kick,  and 
he  keeps  right  on  the  tr-ack.  The  only  way 
to  get  a  beast  off  the  track  is  to  step  down 
and  out  of  the  cab  and  tell  him  he  is  an  an- 
noyance.  Then  he  gets  right  off. 
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THE  NEW  LIGHT  ON  HATTERAS. 

The  new  lig-hthouse  on  Hatteras  Shoal  is 
a  costly  structure  and  an  engineering"  work 
of  g"reat  magnitude.  It  is  to  be  erected  by 
Anderson  &  Barr,  of  Jei\sey  City,  at  a  cost 
of  $485,000.  The  focal  plane  of  the  light  is 
150  feet  above  the  water,  and  the  foundation 
is  to  be  100  feet  deep. 

The  firm  describe  their  structure  as  fol- 
fows: 

"The  foundation  caisson  is  of  cast-iron 
plates,  with  a  bottom  section  of  wrought 
steel.  The  total  height  is  155.5  feet.  The 
wroug-ht  steel  bottom  section  is  cylindrical, 
54  feet  diameter  and  30  feet  hig-h.  On  top 
of  this  is  bolted  a  cast-iron  conical  section  30 
feet  high — 54  feet  lower  and  45  feet  upper 
diameter.  On  top  of  this  is  the  main  body, 
which  is  of  cylindrical  form  and  45  feet  di- 
ameter, and  which  continues  of  even  shape 
to  the  level  of  the  base  of  the  tower. 

"  Through  the  whole  body  of  the  caisson, 
parallel  with  its  axis,  pass  four  water-tig-ht 
steel  C3'linders  9  feet  diameter,  throug-h 
which  the  ground  is  excavated  from  under 
the  caisson.  Thus,  for  2  feet  9  inches  height, 
the  bottom  of  the  caisson  consists  of  a  single 
thickness  of  cylindrical  outside  plates  and 
bulkheads  consisting  of  a  single  thickness  of 
plate,  which  divide  the  area  of  the  circle 
into  four  equal  parts,  each  of  which  is  pro- 
vided centrally  over  it  with  an  open  vex'tical 
tube  9  feet  diameter,  for  the  purpose  of 
dredging  its  quarter  compartment.  The 
bottom  cix'cle  of  cj'linder  plates  6  feet  high 
is  of  three-quarter  inch  thickness. 

"  The  cross  bulkhead  plates  are  f  thick. 
These  central  straight  plates,  as  well  as  the 
outside  circle  plates,  are  provided  with  stif- 
fening brackets  of  f  thickness  and  4  inch 
angle  irons.  All  the  other  plate  of  the 
wrought  bottom  section  is  of  ^  inch  thick- 
ness, both  the  outside  cylinder  and  the  inte- 
rior cones  and  tube  ends,  Foui'-inch  angle 
irons,  running  vertically  the  whole  length  of 
the  section,  and  4  feet  apart,  are  rivetled  to 
the  interior  of  the  cylinder,  and  correspond- 
ing ones  to  the  conical  bottoms,  and  the 
dredging  tubes  are  braced  together  by  4- 
inch  angle  irons,  bracing  m  such  form  as  to 
generally  stiffen  the  structure  against  both 
outside  and  inside  strains.  Similar  angle 
irons  brace  those  portions  of  cones  and 
dredging  tubes  together  which  face  one 
another.  The  top  of  the  wrought  section  is 
provided  with  a  G-inch  angle  iron  on  the  in- 
side of  the  cylmder,  to  which  the  cast-iron 
cone  is  bolted  This  cone,  as  well  as  the 
cylindrical  portion  of  45  feet  diameter  above 
tlae  cone,  consists  of  cast-iron  plates  of  H 
inches  thickness,  and  of  such  horizontal 
length  as  to  make  the  circumference  of  20 
plates  5  feet  high. 

"  The  plates  are  provided  with  planed 
hangers  forming  G  inch  depth  of  joint  all 
around  them,  strongly  bolted  together  with 
1  inch  bolts  and  nuts,  and  laid  so  that  the 
vertical  seams  of  different  laA'ers  break  joints. 
Lugs  are  cast  on  the  plates  from  which 
4-inch  angle  iron  braces  run  to  the  nearest 
of  the  four  central  tubes.  These  latter  are 
of  a  uniform  diameter  of  9  feet,  made  of  one- 
quarter  inch  plate  in  sections  5  feet  high, 
like  the  outside  plates,  and  provided  on  top 
and  bottom  with  4  inch  angle  iron  outside 
rims  for  joining  them  by  means  of  1  inch 
bolts  and  nuts.  The  braces  from  the  cast 
iron  circumference  plates  are  attached  to 
these  rims ;  also  braces  by  which  the  tubes 
are  braced  to  one  another.  For  convenience 
of  transportation  and  erection  the  C3'linders 
are  in  halves,  joined  by  4  in.  angle  irons  and 
1-in.  bolts  on  the  vertical  seams.  These 
tubes  extend  up  to  2  ft.  above  the  high  water 
line,  and  above  that  point  the  circumference 
plates  are  braced  by  turnbuckle  bolts  of 
1:^  in.  diameter. 

"The  whole  interior  of  the  caisson,  includ- 
ing the  tubes,  will  be  hlled  with  cement  con- 
crete, except  that  seven  cylindrical  vaults 
will  be  built  in  the  floor  of  the  tower,  On 


the  top  surface  of  the  concrete  a  cast-iron 
base  of  42^  feet  outside  diameter  and  2  feet 
width,  and  1|  inches  thickness,  will  be 
placed,  on  which  the  tower  will  be  erected. 

"  The  tower  is  of  slightly  bell-shaped 
form,  40.^  feet  diameter  at  bottom  and  19  feet 
diametei-  at  top,  below  the  main  gallery  pre- 
scribed. It  is  constructed  of  cast-iron  plates 
varying  in  thickness  from  i  of  an  inch  for 
the  bottom  course  to  9-lG  of  an  inch  in  the 
top  course,  provided  with  ample  flanges  and 
brackets  for  fastening  the  plates  together 
and  for  receiving  the  iron  floor  beams.  The 
bottom  course  of  the  tower  is  provided  with 
a  well-bracketed  flange,  which  is  bolted  to 
the  base  ring,  and  through  which  also  passes 
a  number  of  anchor  bolts  with  plates  at  their 
lower  ends  in  the  concrete  long  enough  to  re- 
ceive the  efl'ect  of  the  weight  of  the  brick 
lining  of  the  tower.  All  the  floor  beams  are 
of  wrought  iron.  Those  forming  the  second 
and  third  floors  ai-e  supported  by  two  col- 
umns and  a  stringer  beam.  These  floors 
are  formed  of  brick  arches.  The  upper  floors 
are  formed  of  hollow  floor  brick. 


MAKING  BAD  WEATHER  OF  IT. 

Everybody  who  has  been  to  sea  in  a 
steamer  knows  what  to  be  rolled  about  is 
like,  and  there  were  moments  when  our  tum- 
blefication  was  lit  to  put  a  nightmare  into 
the  slumber  of  an  angel.  "  It's  always  like 
this  at  dinner  time  !"  yelled  the  head  stew- 
aj-d  to  me,  as  half  the  furniture  of  the  din- 
ner tables  tumbled  away  in  an  awful  clatter- 
ing, made  more  hideous  yet  by  masses  of 
spoons  and  forks  launching  themselves  in 
volle3\s  into  an  immense  basket  lined  with 
tin.  "It's all  the  man  at  the  wheel's  doing. 
He's  relieved  at  six  o'clock,  and  the  chap 
who  follows  him  lets  her  fall  off  or  come  to, 
and  hei"e's  the  consequence  !"  and  he  cast  a 
distracted  eye  upon  the  saloon  floor,  where 
six  or  eight  waiters  were  crawling  about  on 
their  hands  and  feet,  picking  up  fruit,  salt- 
cellars, cruet-stands,  napkin-rings,  frag- 
ments of  tumblers,  and  so  forth. 

But  I  am  afraid  it  was  not  the  man  at  the 
wheel.  It  was  the  sea.  INobody  slept  that 
night  for  having  to  hold  on  in  bed,  I  lay  in 
my  bunk  watching  a  long  succession  of  con- 
tests of  speed  between  a  portmanteau  and  a 
chair.  In  the  space  outside,  a  table  broke 
away,  danced  into  a  married  couple's  berth, 
sweeping  through  the  curtain  to  the  conster- 
nation of  the  inmates,  pirouetted  out  again, 
waltzed  into  the  adjacent  cabin,  also  occu- 
pied b,y  a  married  couple,  tumbled  headlong 
over  the  coaming,  rolled  to  whei'e  I  had  put 
m3^  shoes  to  be  cleaned  in  the  morning,  got 
mixed  up  with  them  somehow,  and  literally 
bolted  with  them  into  the  saloon.  Never  in 
all  the  days  of  table-turning  did  any  table 
exhibit  such  absurd  spirits  or  behave  with 
more  impropriety.  Some  of  the  passengers 
fell  out  of  their  fore-and-aft  bunks  so 
repeatedly  that  they  gave  up  the  job  of 
holding  on,  and  put  their  mattresses  down 
on  the  deck.  But  this  did  not  help  them  very 
much,  for  the  heel  of  the  ship  was  often  so 
great  that  they  would  roll  from  one  side  of 
the  cabin  to  the  other  like  casks.  Eating- 
became  a  fine  art.  By  the  utmost  skill  only 
could  a  mouthful  be  had,  for  the  instant  the 
waiter  put  a  plate  of  food  before  you  it  would 
either  discharge  its  contents  over  the  side  of 
the  fiddle  into  the  middle  of  the  table,  or 
airily  skim  abreast  of  the  neighbor  on  3'our 
left,  who  had  no  time  to  catch  it  before  it 
had  mingled  its  contents  with  those  of  the 
plate  firmly  grasped  b}^  the  neighbor  on  your 
right.  The  seas  came  along  to  the  ship  in 
processions  of  clift's.  We  were  very  light,  and 
from  the  rail  of  the  quai'ter-deck  we  showed 
a  side  of,  I  dare  say,  twentj'-three  feet;  yet 
when  the  steamer  rolled  to  windward  the  on- 
coming surge  looked  to  rear  its  foaming 
head  to  high  above  the  hurricane-deck,  and 
it  was  with  a  positive  emotion  of  wonder  that 
you  marked  the  sweep  of  the  ship  up  the 
"thunderous  liquid  acclivity,  and  not  untfl  she 
hung  a  moment  on  a  level  keel  upon  the 
summit  of  a  great  billow  could  you  realize 
that  she  had  hoisted  her  vast  bulk  clear  of 
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the  threat  of  the  arching,  glittering  green 
crest  which  you  were  just  now  staring  up 
at. 

In  the  very  thick  of  this  weather  a  steamer 
bound  south  passed  us.  It  blew  so  hard 
that  a  man  could  not  look  to  windward  for 
a  few  moments  without  turning  his  back. 
The  vessel  was  probably  of  one  thousand 
five  hundred  tons'  register;  she  had  no  bul- 
warks, and  the  seas  tumbled  over  and  off  her 
in  such  prodigious  heaps  of  foam  that,  but 
for  her  funnel  and  spars,  you  would  have 
taken  her  to  be  the  head  of  a  rock  rather 
than  a  buoyant  ship.  Buoyant  do  I  call 
her?  I  don't  think  buoyancv  ever  tumbled 
about  as  she  did.  Had  her  hatchwav  been 
open  when  she  rolled  her  deck  to  us  you 
would  have  seen  her  keelson,  or  whatever 
takes  the  place  of  that  fitting  in  the  ocean 
tramp;  and  when  she  heeled  over  to  wind- 
ward you  watched  to  see  her  keel  rise  clear 
of  the  smother.  It  gave  one  an  idea  of  the 
power  and  volume  of  that  sea  to  make  the 
steamer's  disappearance  in  the  trough,  and 
the  wild  delivery  of  the  whole  fabric  of  her 
to  the  fl.ying  thickness  overhead  when  the 
billow  hove  her  up  as  though  Daddy  Nep- 
tune's trident  had  speared  her  bilge,  and  the 
weedj'old  god  was  forking  her  on  high,  that 
the  spirit  of  the  gale  might  inspect  the  sort 
of  ship  one  is  nowadays  sent  to  fight  the  ele- 
ments in.  She  vanished  in  a  haze  of  spume, 
and  I  turned  my  eyes  from  the  direction  in 
which  .she  had  disappeared,  wishing  from  the 
bottom  of  my  soul  that  the  men  who  send 
such  .structures  as  she,  so  loaded,  to  sea,  were 
compelled  by  law  to  sail  in  them. — W.Clark 
Russell. 

GUNS  FOR  COAST  DEFENSE. 

The  recently  published  War  Department 
report  that  over  one  thousand  modern  high- 
powered  guns  wUl  benecessarj' to  the  proper 
protection  of  the  American  coast  indicates 
in  a  measure  the  calls  that  will  soon  be  made 
upon  Congress  for  coast  defense  purposes. 
The  principle  of  coast  defense  established 
many  3'ears  ago  in  this  country'  is  in  the 
main  strictlj'  adhered  to  hy  militarj-  men  of 
the  present  da}-.  Though  many  forts  fell 
during  the  civil  war  before  the  "attacks  of 
Federal  fleets,  the  reason  may  be  attributed 
to  an  improper  defense  of  the  besieged  place. 
Inasmuch  as  the  War  Department  intends 
to  make  our  coast  defenses  a  s\-st€m  of 
earthen  batteries  mounted  with  high-pow- 
ered ordnance,  the  question  of  coast  defense 
resolves  itself,  with  us,  into  providing  our- 
selves with  the  proper  ordnance.  It  has 
been  estimated  by  the  engineer  officers  of 
the  army  that  $60,000,000  will  be  needed  to 
fortify  and  arm  all  the  harbors  of  import- 
ance on  the  coast,  and  that  $25,000,000  will 
be  needed  for  the  heav^-  guns  and  emplace- 
ments necessai\y  for  a  defense  of  New  York, 
PhUadelphia,  Boston  and  Baltimore. 

In  order  to  insure  the  construction  of  the 
guns  needed,  it  has  become  absolutely  ne- 
cessary for  Congress  to  not  only  appropri- 
ate a  large  sum  of  mone^-  for  immediate 
purposes,  but  one  that  shall  be  a  permanent 
appropriation.  In  this  way  the  object  may 
be  achieved  of  keeping  the  private  manufac- 
tories of  the  country  up  to  a  state  of  effi- 
ciency, for  it  does  not  appear  the  policy  of 
the  Government  to  establish  gun  foundries, 
wherein  the  work  will  be  performed  wholl^- 
by  Government  officials,  but  rather  gun  fac- 
tories where  the  heav^-  forgings  may  be  re- 
ceived from  private  establishments,  then 
worked  over  in  the  Government  factory,  and 
the  machined  parts  of  the  gun  assembled. 
In  this  wsiy  it  is  hoped  to  o'eate  a  sort  of 
dependency  of  the  Government  on  the  coun- 
try. 

It  is  pretty  definitely  settled  now  what 
tj'pe  of  gun  will  be  adopted  hy  the  War  De- 
partment for  general  coast  defense  purposes. 
This  has  long  been  a  vexed  question,  not 
on\y  with  arm\'  boards,  but  with  nav^' 
boards.  To  the  average  man  in  commercial 
life  the  matter  of  buying  the  best  type  of 
gun  would  appear  at  lirst  thought  a  com- 
paratively easy  one.     The  business  man 
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would  at  once  sug-g-est  g-oing  into  the  open 
market  and  bidding-  for  the  best  material. 
But  in  the  matter  of  guns  there  are  hosts  of 
inventors  who  claim  that  their  patent  is  by 
far  superior  to  uny  in  service,  and  where 
there  is  any  shadow  of  pretension  to  mei'it  it 
becomes  mandatory  on  the  part  of  the  oi-d- 
nance  people  to  give  the  new  ideaa  thor-oug-h 
inspection,  and  often  a  long-  series  of  tests. 
In  the  case  of  the  navy  ordnance  rilie  now 
adopted  for  war  ships,  the  type  of  gun  was 
only  settled  upon  when  a  Vjoard  of  bureau 
chiefs  decided  to  plan  a  gun  from  the  best 
designs  that  experience  and  research  would 
enable  them  to  combine  in  one  piece. — N.  Y. 
Times. 


STEEL. 

The  amount  of  carbon  taken  up  by  ir-on 
in  order  to  form  blister  steel  varies  from  { 
to  1^  per  cent.  The  former  would  give  a 
steel  which  would  be  known  as  a  "  spring 
heat,"  while  the  latter  would  forin  a  "  melt- 
ing iieat."  The  carbon  is  taken  up  by  the 
surface  of  the  ii'on  bars  and  penetrates  fui-- 
ther  towar'ds  the  centre,  according  to  the 
length  of  time  and  method  of  treatment.  In 
a  "spring  heat"  the  interior  part  remains 
iron,  altliough  it  is  changed  in  character. 
In  a  "double-shear  heat"  the  steel  and  iron 
are  in  about  equal  proportions,  whilst  a 
"steel-through  heat"  is  all  steel.  A  "  melt- 
ing heat"  is  likewise  all  steel.  From  blister 
steel  may  be  made  either  cast  steel  or  shear 
steel.  The  latter  consists  of  bars  of  blister 
steel  welded  together  and  rolled  or  drawn 
down  under  the  hammer.  There  is  single- 
shear  and  double-shear  steel.  The  former 
is  generally  prepared  from  blister  steel  con- 
taining about  three-quarters  per  cent,  of 
carbon;  whilst  the  bars  for  the  latter  will 
have  about  1  per  cent.  As  in  neither  case 
have  the  bars  been  subjected  to  the  convert- 
ing process  long  enough  to  make  them  steel 
all  through,  the  sheer  steel  is  really  com- 
posed of  a  mass  of  iron  and  steel  mechanic- 
ally mixed.  The  double  shear  steel  is  twice 
welded;  that  is  to  say,  the  blister  steel  bars 
are  welded  together,  then  drawn  down  to  a 
suitable  size,  and  afterwards  welded  again 
and  worked  down  once  more.  The  object 
of  making  shear  steel  is  to  obtain,  so  far  as 
may  be,  the  valuable  qualities  of  both  iron 
and  steel  in  one  material;  namely,  the 
ductility  or  toughness  of  iron  with  the  hard- 
ness of  steel.  True  cast  steel  is  made 
from  blister  steel  by  melting  it  in  cru- 
cibles, known  in  the  trade  as  "pots."  The 
amount  of  carbon  in  the  blister  steel 
is  regulated  according  to  the  descrip- 
tion of  steel  required.  The  crucibles  are 
placed  in  furnaces  beneath  the  floor  and 
fired  by  coke,  the  fuel  surrounding  the 
pots.  The  bars  of  blister  steel  are  broken 
up  into  small  pieces,  which  are  charged  into 
the  pots,  while  in  the  furnace,  through  a 
funnel.  The  process  of  conversion  has 
changed  the  character  of  the  metal  in  the 
bars,  so  that  they  are  easily  broken  hj  the 
hammer.  When  the  pieces  of  steel  have 
been  charged  into  the  pot  the  lid  is  put  on, 
and  the  furnace  or  melting  hole  is  filled  with 
coke.  This  part  of  the  process  requires  the 
exercise  of  care  and  judgment  on  the  part  of 
the  men  employed.  The  degree  of  heat  has 
to  be  properly  adjusted,  and  also  the  time 
the  crucible  is  allowed  to  remain  in  the  fire. 
The  steel  has  to  be  "boiled  "in  the  pot  for 
half  an  hour  or  so  after  it  has  been  melted, 
a  process  technically  know  as  "  killing." 
The  higher  the  qualit}-  of  the  steel  the  more 
killing  has  to  be  done,  and  it  is  in  this  part 
of  the  manufacture  of  cast  steel  that  the  su- 
periority of  the  older  methods  of  preparing 
steel  over  the  Siemens  or  Bessemer  process 
is  said  to  chiefly  exist.  The  pots  are  used 
three  times,  after  which  they  are  so  reduced 
in  thickness  that  the\'  are  useless.  The 
melting  occupies  from  two  and  a  half  hours 
to  four  or  even  five  hours,  the  first  melting 
taking  the  longest  time.  The  charges  are 
reduced  as  the  pots  wear,  the  first  being 
generally  about  50  lbs.  to  70  lbs.,  and  the 
third  38  lbs.  to  40  lbs.,  according  to  the  size 


of  the  crucil)les.  The  pots  are  taken  from 
the  melting  hole,  when  the  process  is  com- 
plete, by  tongs;  considerable  care  and  ex- 
perience l)eing  n(!cessary  so  as  not  to  ci'ush 
the  pot,  and  yt.'t  gi  ip  it  tight  enough  not  to 
slip.  The  metal  is  fi-eed  from  slag  l)y 
"  skimming,"  which  is  done  by  means  of  a 
bar  of  iron,  having  some  slag  attached  to 
this  end.  This  instrument  is  [)!aced  in  the 
molten  ma.ss  in  the  crucible,  and  the  slag- 
floating  at  the  surface  solidifles  ai-ound  that 
already  on  the  iron  bat-.  In  this  way  all  the 
slag  may  be  removed,  and  the  molten  steel 
is  ready  to  teem  into  t,he  ingfjt  nmulds.  The 
latter  are  made  in  halves,  which  are  held 
together- b}'  iron  baruls.  Such  is  the  proc(;ss 
of  crucible  steel  making,  i-oughl.y  d(!sci-ii)cd, 
as  now  followed  at  Shellreld.  It  was  iiitr-o- 
duced  inl'O  that  town  a  century  and  a  iialf 
ago  by  Huntsman,  and  so  it  remains,  unai- 
t(!r-ed,  to  the  present  In  spite  of  all 

the  advances  in  metallurgy  and  chemistry, 
technical  education,  lear-ned  societies,  .science 
colleges, and  their  ar  my  of  erudite  pr-ofessor-s 
— the  Sheffield  steelmaker  potters  along  and 
defles  competition.  Chemical  analysis, 
which  is  the  sheet  anchor  of  his  advanced 
brothers  in  the  Bes.semer  and  Siemens  trade, 
troubles  him  but  little.  His  ii-on  comes  to 
him  of  uniform  quality,  containing  just  those 
elements  he  requires,  and  practically  fr-ee 
from  impur'ities,  so  thei'e  is  no  need  to  anal- 
y/.e  that,  and  the  trained  eye  of  the  Shelfield 
oper-ative,  perfected  b^'  a  century  and  a  lialf 
of  hereditar-y  transmission,  will  disci-iminate 
the  amount  of  carbon  shown  by  the  fi-actur-e 
to  the  tenth  part  of  1  per-  cent.  Mr.  Seebohm 
tells  us  that  an  experienced  judge  ma^'  go  to 
the  second  place  of  decimals. 

COLLEGE 'engineers. 

Technical  college  education  is  no  new 
thing  in  this  country.  Hundi-eds  of  3^oung 
men  have  been  trained  in  such  colleges.  The 
difficulty  is,  in  certain  districts,  to  meet  a 
3'oung  man  who  has  not  been  in  an  engineer- 
ing college  of  some  kind.  The  superintend- 
ing engineer-s  of  our  great  steamship  lines 
know  as  much  about  steam  machinery  as 
perhaps  anyone  needs  to  know.  It  will 
never  be  disputed,  we  think,  that  the  locomo- 
tive superintendents  of  our  great  r-ailways 
have  practically  nothing  to  learn  about  lo- 
comotives. Can  it  be  said  that  any  one  of 
these  gentlemen  owes  his  position  to  train- 
ing in  a  technical  college  ?  The  face  of  Eng- 
land is  dotted  over  with  woi-ks  in  which 
the  finest  machinery'  in  the  wor-ld  is  made. 
Among  the  managers  and  foremen  of  these 
works,  how  many  can  be  found  who  have 
been  blessed  with  a  technical  college  train- 
ing ?  We  could  extend  the  list  through  the 
whole  range  of  engineering,  and  it  would  be 
found  that  there  is  scarcely  a  single  instance 
in  which  the  man  who  has  been  taught  en- 
gineering in  a  college  has  obtained  eminence 
or  is  earning  a  good  income  as  an  engineer. 
Tested  in  this  way,  the  technical  college  ap- 
pears in  its  true  character  as  a  fraud  and  a 
delusion;  and  the  reason  is  obvious  enough. 
A  body  of  well-meaning  men  see  that  engi- 
neers have  to  deal  with  the  forces  of  nature, 
and  at  once  jump  to  the  conclusion  that  a 
knowledge  of  physics  is  essential  to  the  me- 
chanical engineer.  So  schools  and  colleges 
are  started,  and  the  teachers  in  them  are 
physicists.  The^-  spent  years  in  turning  out 
pupils  charged  to  the  lips  with  useless 
knowledge.  We  remember  a  case  in  which 
an  old  and  eminent  engineer  had  submitted 
to  him  certain  examination  papers:  the  an- 
swering of  the  pupils  being  considei^ed  ex- 
ceedingly good.  The  old  gentleman  was 
delighted,  went  into  the  thing  thor-oughly 
for  an  hour  or  so,  and  then,  beaming-  with 
smiles,  turned  to  the  head  of  the  college,and, 
par-aphr-asing  a  celebrated  statement,  said: 
"This  is  really  magnificent,  but  it  is  not  en- 
gineering." That  is,  in  few  words,  what 
may  be  said  of  most  of  the  work  that  lias 
been  hitherto  done  in  technical  colleges. 

For  year-s  we  have  written  persistently 
against  a  system  of  insti-uction  which  can- 
not be  too  strongly  condemned.    We  have 


had  on  our  side  not  only  the  direct  utter- 
ances of  such  men  as  Lor  d  Armstr  ong,  but 
the  tacit  iner  tia  of  engineer's  who  have  .said 
ver-y  little,  and  gone  on  quietly  ignor  ing  tlie 
collego-tr-ained  youth.  It  is  not  that  he  has 
not  Ijeen  tr  ied.  We  have  had  lamentable 
stories  told  us,  and  enough  has  come  under 
our  observation  to  convince  us  that  the  col- 
lege cannot  make  an  engineer'.  The  opposi- 
tion we  and  others  have  br  ought  to  bear  is, 
we  ar  e  ha|)py  to  .say,  at  last  beginning  to 
bear  fruit.  Engineer's  who  fill  pr-ofessor"s* 
chairs  are  siiaking  themselves  loose  fr-om 
th(!  tiamriKds  which  bound  them,  and  are 
beginning  to  teacli,  not  physics,  but  engi- 
net!i-ing.  Engineer-s  ar-e  being  ajipoinU-d  to 
professors'  chairs,  engineer  canditlates  for 
which,  not  so  long  ago,  would  not  havt;  l»ad 
a  r-emote  chance  of  appoint  uient.  A  little 
mote,  and  the  technical  college  will  become 
an  immensely  useful  institution.  Its  true 
function  is,  as  we  have  already  said,  to  teach 
young  men  how  to  lear'n  to  be  cng-ineei's. 
The  technical  college  can  and  ought  to  give 
a  man  very  many  useful  mental  t(Jols,  and  a 
t^'pe  of  inst  ruction  which  cannot  be  got.save 
with  much  trouble  in  the  shops.  But,  when 
all  this  has  been  conceded,  w(;  fear-  that  the 
technical  college  will  be  found  to  have  lost 
much  of  the  glory  with  which  it  has  been 
foolishly  invested.  It  will  descend  to  a 
lower-  level;  it  will  be  no  longer  tiie  happy 
hunting  gr-ound  of  tlie  highly  advanced 
pliNsicist.  Transcendental  dynamics  will 
not  be  talked  about  within  itis  walls.  The 
good  old  Engli-sh  foot  and  inch  and  pound 
will  turn  out  the  modern  jargon  of  almost 
infinitely  little  quantities  about  which  the 
practical  engineer  knows  nothing,  and  for 
which  he  car-es  not  at  all;  and  so  at  la.st  the 
technical  college  will  take  its  place  as  a  spe- 
cies of  school,  eminently  useful,  but  making 
no  pr  etense  to  turn  out  engineer's.  In  cer- 
tain cases  college-ti'ained  men  have  done 
well,  not  because  of  their  tr-aining,  but  in 
spite  of  it. — London  Engineer. 

HOW  MARINE   ENGINEERS  ARE  EXAM- 
INED IN  MEXICO. 

The  following  extracts  from  the  letter  of 
an  engineer  in  Mexico,  illustrating  his 
experiences,  have  been  forwar-ded  to  us  for 
publication,  in  the  belief  that  the^'  will  inter- 
est other  engineer's: 

"The  Captain  of  the  Por-t  came  on  board 
direct  by  order  of  the  Admu'al  (second 
deputy  of  the  Pacific)  to  investigate  matters 
and  demand  to  see  my  certificate.  He  saw 
it,  and  then  said  that  befor'e  I  could  sail  as 
chief  engineer  of  a  Mexican  steamer  I  must 
possess  a  Mexican  certificate.  Some  of  the 
examining  authorities  being  absent  in  the 
City  of  Mexico,  a  consultation  was  held,  and 
it  was  decided,  as  I  held  a  Boar-d  of  Trade 
first-class  certificate,  and  my  testimonials 
were  also  good,  to  allow  me  to  proceed  on 
the  voyage.  A  permit  was  accordingly 
gi-anted  me,  and  I  was  informed  that  I 
should  have  to  come  up  for  examination  at 
the  end  of  two  months.  When  we  got  back, 
however,  another  of  the  examining  authori- 
ties had  been  called  away,  and  som3-  permit 
was  extended  for  a  fur-ther  per-iod  of  two 
months.  At  the  expiration  of  this  time  I 
was  called  up.  The  delay  was  ver'y  fortu- 
nate for  me,  as  the  examination  \vas,  by 
law,  conducted  thr-oughout  in  the  Spanish 
tongue.  The  Admii-al  of  the  Pacific  was  my 
fii'st  examiner.  He  handed  me  a  book  in 
Spanish  to  read,  this  compi'ising  the  chief 
qualifications  r'equir'ed  to  pass  for  thii'd  en- 
gineer. My  per  for-mance  in  this  being  sat- 
isfactory, he  asked  me  if  I  was'pr-epai  ed  to 
pass  for  second^also:  I  I'eplied  in  the  affirm- 
ative, and,  succeeding  her-e  also,  he  then 
gave  me  subjects  for  chief,  or  i-ather  the 
fir'st  class,  examination.  I  r'ead  the  subjects 
carefully  through,  and  was  r'ather  staggered 
for  a  moment,  as  it  was  the  fii'st  time  I  had 
seen  or  knew  what  kind  of  an  examination  I 
was  going  to  pass.  Tlie  purser  spoke  En- 
lish,  and,  accompanying  me,  told  the  Admi- 
ral that  should  ther'e  perchance  be  .some 
question  I  might  not  under'stand,  and  which 
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possibly  he  could  explain,  he  was  willing-  to 
do  so;  but  the  Admii-al  said  the  law  did  not 
permit  an  interpreter,  as  it  required  the  use 
of  the  Spanish  language,  and  if  I  did  not  un- 
derstand that  it  was  of  no  use  going-  further. 
He  then  turned  to  me  and  asked  me  several 
questions  in  Spanish,  to  which  I  replied, 
surprising-  him  a  little,  and  he  told  the  pur- 
ser he  could  retire.  This  took  place  on 
board  the  Admiral's  ship  (man-of-war) 
'Mexico.'  The  chief  engineer  was  then 
called  and  told  to  ask  me  the  necessary 
questions  on  his  part,  all  the  lieutenants  and 
cadets  being-  broug-ht  up  to  hear  the  exami- 
nation. He  went  through  much  the  same 
verbals  as  at  home-  Broken  piston,  slide- 
valves,  setting-valves,  etc.,  just  as  though 
he  had  been  an  Englishman.  This  part  of 
the  examination  took  up  an  hour.  The  Ad- 
miral, being  satisfied,  said  we  should  now 
adjourn  to  the  engine  room,  and  he  and  five 
others  retired  to  the  depths  helow,  and  I  had 
to  be  chief.  The  engines  being  horizontal,  I 
had  to  go  around  and  name  all  the  connec- 
tions; the  chief  broke  her  up.  and  I  had  to 
repair  her  to  get  to  port.  The  chief  then 
declared  himself  satisfied,  and,  the  Admiral 
concurring,  we  once  again  went  on  deck. 
The  chief  was  then  told  that  he  was  no 
longer  required,  and  retired,  the  Admiral 
giving  me  several  questions  in  arithmetic 
and  geometry.  The  worst  trouble  was  still 
to  come,  in  the  shape  of  the  Chief 
Government  Inspector  of  Schools  for  the 
district.  He  began  by  giving  me  mathe- 
matical questions  quite  outside  marine  en- 
gineering, questions  I  had  not  seen  since 
leaving  school,  most  of  them  the  same,  only 
in  Spanish  instead  of  English.  My  memory, 
however,  stood  me  in  good  stead,  and  1 
went  at  them  as  they  came,  feeling  myself 
again.  Some  of  them  were  stunners,  too, 
because  of  having  to  use  the  metric  or  deci- 
mal system.  Then  came  the  drawing,  the 
subject  being  a  crank-shaft  suitable  for  a 
pair  of  compound  direct  acting  engines  300 
horse-power  to  a  scale  of  ^  in.  to  the  foot. 
Of  course  this  occupied  some  time,  but  some 
of  the  questions  had  only  to  be  stated  cor- 
rectly; consequently  the  examination  ended 
at  last,  and  I  was  informed  that  I  had  pass- 
ed, but  that  I  should  have  to  be  photo- 
graphed in  the  morning,  it  being  by  this  time 
close  on  8  P.  M.  No  doubt,  too,  my  ex- 
aminers, like  myself,  felt  a  vacuum  of  about 
28  ins.;  anyhow,  I  went  to  a  hotel,  had  a  big 
supper  and  went  to  bed,  to  thoroughly  pre- 
pare myself  for  the  photographic  artist  in 
the  morning.  This  trying  ordeal  being  duly 
performed,  three  images  of  myself  were 
pasted  on  to  three  (duplicate)  certificates, 
one  of  them  was  dispatched  to  the  capital 
city  of  Mexico,  one  is  kept  at  the  examining 
headquarters,  and  the  third  is  presented  to 
yours  truly.  Of  course,  I  have  not  been 
given  it  yet,  but  will  get  it  on  my  return  to 
Mazatlan,  it  being  signed  by  the  existing 
President  of  the  Republic  himself.  Now, 
you  would  be  surprised  if  you  saw  the  sub- 
jects for  the  third  class  certificate.  In  addi- 
tion, of  course,  to  the  three  R's,  the  candi- 
date has  to  show  himself  a  good  mechanic 
by  filing  a  piece  of  brass  and  iron  square 
and  true,  use  a  hammer  and  chisel,  to  braize 
a  copper  pipe,  weld  two  pieces  of  iron  to- 
gether, a  piece  of  iron  and  steel,  and  do  an\^ 
tinkering  job  that  may  be  agreed  upon  by 
the  examiners.  You  will  admit  this  is  a  good 
test  for  an  engineer  before  he  goes  to  sea, 
I  trust  that  my  experience  may  be  of  service 
to  Sjny  engineer  who  thinks  of  trying  his 
fortune  in  this  very  warm  quarter  of  the 
globe,  as,  in  addition  to  the  climate,  the 
authorities  are  prepai'ed  to  give  him  a  re- 
ception that  ma3^  prove  quite  as  sultry  as 
the  climate." — Engineers'  Gazette. 


The  passage  from  Hong  Kong  to  the 
Philippine  Islands  is  said  to  be  the  worst  in 
the  China  seas.  It  is  described  as  a  sort  of 
sailing  sideways  through  cross  currents  into 
the  dreadful  ty  phoon, 
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Egyptians  made  glue  3,300  years  ago. 


NUISANCES  FROM  CHEMICAL  WORKS. 

Factories  engaged  in  any  operation  that 
requires  the  use  of  chemicals  should  not  be 
located  in  populous  neighborhoods.  Evi- 
dence for  and  against  them  as  injurious  to 
health  is  easilj'^  had. 

The  Cleveland  Board  of  Health  recently 
heard  complaints  against  the  operation  of  a 
chemical  works  in  that  city  on  account  of 
being  destructive  to  every  form  of  life  and 
property.  The  complainants  claimed  to 
have  lost  chickens,  suffered  ill  health,  sus- 
tained the  loss  of  awnings,  eave  troughs, 
sewing  machines,  tableware.and  about  every- 
thing else,  A  representative  of  the  com- 
pany was  present  to  show  that  the  gases 
were  beneficial  instead  of  detrimental. 

T.  D.  Owen,  the  chemist  at  the  works, 
said:  "  The  chief  product  of  the  works  is 
sulphuric  acid.  The  company  buys  ore, 
converts  it  into  gas,  and  then  condenses  it 
into  sulphuric  acid.  I  came  here  from  over 
the  water,  where  there  are  perhaps  the  best 
of  works,  conducted  under  very  stringent 
acts  of  Parliament.  It  is  held  there  that  if 
a  works  condenses  95  per  cent,  of  the  acid  it 
is  very  successful,  while  we  condense  from 
98  to  99  per  cent.  There  is  hardly  any  per- 
ceptible escape.  I  may  say  that  .003  per 
cent,  of  muriatic  acid  in  a  damp  atmosphere 
will  cause  a  dense  fog.  The  main  question 
is  the  injury  to  health.  The  only  authentic 
evidence  on  that  point  is  the  report  of  a 
commission  appointed  in  Belgium,  and  they 
declared  that  the  presence  of  1,  2,  3,  or  even 
4  per  cent,  of  sulphuric  acid  gas  in  the 
atmosphere  was  not  detrimental  to  health. 
Everyone  knows  that  sulphurous  acid  is  a 
great  disinfectant.  I  have  cured  children  in 
a  moment  from  severe  cases  of  whooping 
cough  by  the  aid  of  the  gas.  The  odor 
from  the  gas  does  not  constitute  a  putrid 
smell,  but  a  clean  smell,  if  I  maj^  use  that 
expression.  They  are  gases  that  destroy 
putrid  smells." 

"  What  is  the  effect  of  gases  on  vegeta- 
tion?" 

"  I  never  saw  such  profuse  vegetation 
around  a  chemical  works  as  we  have  this 
year.  Between  our  plant  and  the  Standard 
Oil  Works  are  the  prettiest  gardens  I  ever 
saw.  In  this  connection  it  should  be  taken 
into  consideration  that  manufactories  in  this 
city  use  hundreds  of  tons  of  coal,  and  that  in 
every  1,000  tons  of  coal  there  are  thirty  tons 
of  sulphur." 

"  How  do  you  account  for  the  fact  that  in 
six  weeks  a  canvas  awning  became  as  rotten 
as  wet  paper?" 

"  That  is  more  or  less  the  case  in  all  parts 
of  the  city." 

"  How  do  you  account  for  the  heavy  ducts 
crumbling  in  a  year?" 

"  I  answer  that  by  saying  how  do  we  keep 
iron  roofs  on  a  large  part  of  our  works?" 

"  What  do  3'ou  make  at  the  works?" 

"  Sulphurous  acid,  sulphuric  acid,  muri- 
atic acid,  nitric  acid,  sal  soda  and  ammo- 
nia." 

"  Do  you  say  you  have  done  all  you  can  to 
prevent  the  escape  of  gases?" 

"  Yes;  we  are  making  improvements  every 
day,"  etc.,  etc. 

This  is  about  tlie  usual  success  the  people 
have  when  they  attempt  to  suppress  what  is 
to  them  a  nuisance.  In  connection  with  this 
subject,  we  append  a  paragraph  which  seems 
to  show  that  certain  gases  are  very  injuri- 
ous to  white  fabrics.    To  wit: 

A  vessel  that  had  loaded  at  Liverpool  for 
New  York  took  in  a  quantity  of  grain  bags 
and  a  lot  of  bleaching  powder.  While  they 
wei-e  not  stowed  in  close  proximity  to  each 
other,  and  the  ship  had  the  port  warden's 
certificate  at  the  discharging  port  that  the 
cargo  was  well  and  properl}^  stowed,  the 
gases  arising  from  the  bleaching  powder  so 
injured  the  grain  bags  as  to  render  them 
worthless.  The  ship  being  called  upon  to 
pay  the  damage,  her  ov^^ners  refused,  and 
exhibited  the  certificate  of  good  stowage. 
A  suit  at  law  was  the  result,  which  was  ad- 
vei'se  to  the  vessel,  in  costs  and  damages,  for 
several  thousand  dollars. 


AMERICAN    RAILROAD  PHRASES. 

When  the  traveling  American  addresses 
a  railway  booking  clerk  in  this  country  in 
the  phrases  he  uses  at  home  confusion  is 
apt  to  result,  and  the  two  persons  often  con- 
ceive a  mean  opinion  of  each  other's  intelli- 
gence. The  clerk,  misunderstanding  the 
wants  of  the  traveler,  professes  himself  un- 
able to  satisfy  him,  while  the  latter  is  irri- 
tated that  he  cannot  get  a  ticket  which  he 
sees  supplied  with  the  utmost  readiness  to 
others.  For  instance,  if  a  return  ticket  from 
London  to  Dover  were  wanted,  an  American, 
using  his  accustomed  expressions,  might 
possibly  demand  "an  excursion  to  Dover," 
when  he  would  be  met  with  the  reply  that 
there  was  no  excursion  to  Dover  that  day. 
Varying  his  words,  he  might  then  say  that 
he  would  take  a  "  round  trip  to  Dover," 
only  to  be  told  with  increased  emphasis  that 
there  were  no  trips,  round  or  square.  Even 
if  he  used  the  phrase  "  a  ticket  to  Dover  and 
return,"  he  would  probably  find  himself 
presented  both  with  a  single  and  a  return 
ticket,  when  he  only  wanted  the  latter.  The 
phrase  "  return  to  Dover"  appears  to  him 
absurd,  since  he  cannot  return  to  the  place 
where  he  has  never  been.  It  is  undeniable 
that  in  this  respect  our  conventional  phrase 
is  far  from  being  exact,  and  it  is  onl}'  custom 
that  reconciles  us  to  its  use. 

If  during  the  journey  the  recommendations 
of  the  guide  book  led  the  traveler  to  wish  to 
break  his  journey  at  Canterbury,  he  would, 
if  his  first  experience  had  not  broken  his 
confidence  in  the  intelligence  of  our  railwaj^ 
arrangements,  appl^^  to  the  guard  or  the 
ticket  collector  for  a  "  stop-over."  It  is  to 
be  feared  that  a  worse  muddle  would  then 
ensue  than  over  the  ticket,  since  the  "  stop- 
over "  has  no  existence  on  our  lines.  It  is  a 
check  issued  by  the  conductor,  who  takes  the 
through  ticket,  allowing  the  passenger  to 
sta3^  five  days  or  less  at  some  place  en 
route.  The  names  of  all  the  stations  on  that 
section  of  the  line  are  printed  on  the  margin 
of  the  check,  and  that  at  which  the  stop  is 
to  be  made  is  punched  out  by  the  conductor. 
By  this  arrangement  considerable  elasticity 
is  introduced  into  the  system,  and  the  conve- 
nience of  travelers  is  studied.  When  a  jour- 
ney of  pleasure  is  taken,  it  is  customary  to 
purchase  a  summer  tourist  ticket,  which  has 
coupons  attached  permitting  the  passenger 
to  alight  at  certain  interesting  spots.  These 
correspond  to  the- circular  tickets  issued  by 
our  own  lines  for  Wales,  the  Lakes  and 
Scotland,  and  also  to  the  very  complete 
series  of  circular  tours  which  can  be  made 
on  the  Continent. 

Another  curious  American  railroad  phrase 
is  a  "  stop-over  privilege."  This  gives  the 
privilege  to  stop  at  certain  points  in  the 
route,  in  contradistinction  to  a  "  limited 
ticket,"  which  compels  the  purchaser  to 
continue  his  journey  on  the  train  he  starts 
on.  Of  course,  the  idea  is  well  known  here. 
On  certain  long  journey's,  as,  for  instance, 
from  London  to  Aberdeen,  the  ticket  states 
that  the  traveler  may  break  his  journej'  at 
certain  towns,  and  that  he  must  complete 
the  journey'  in  so  many  days.  But  we  have 
no  general  expression  to  comprehend  all 
this. 

The  points  in  which  the  American  s^'stem 
is  better  than  our  own  are  those  that  result 
from  the  conductor  being  able  to  go  from 
end  to  end  of  the  train  while  it  is  in  motion. 
This  enables  the  traveler  to  get  his  "  stop- 
os-er"  and  have  his  commutation  or  1,000 
mile  ticket  punched.  Here  every  ticket  for 
a  long  distance,  say  400  miles,  is  a  "  stop- 
over privilege,"  and,  practically,  no  ticket  is 
"  limited,"  unless  by  the  last  train  of  the 
day  of  issue.  The  traveler  may  get  out  at 
any  station  and  await  the  next  train.  If  it 
is  an  open  "  station  he  may  go  out  into  the 
town  for  a  few  hours  and  proceed  hx  a  later 
train  to  his  destination.  Our  season,  or  con- 
tract, tickets,  last  from  three  to  twelve 
months,  and  are  available  for  any  number 
of  journeys;  often  they  can  be  used  at  all 
intermediate  stations,  as  well  as  at  the  two 
places  marked  on  their  faces.    This  offers  a 


THE  ENGINEER 


59 


great  advantage  over  the  commutation 
ticket. 

If  the  railway  companies  could  rely  upon 
the  honesty  of  their  customers,  it  would  be 
possible  for  them  to  offer  a  good  many 
privileges  that  they  are  now  obliged  to 
withhold  because  they  would  be  abused. 
The  absurdly  small  punishments  dealt  to 
those  who  attempt  to  defraud  the  com- 
panies encourage  unscrupulous  people  to 
put  in  practice  many  mean  tricks,  the  result 
being  that  the  great  body  of  honest  tr-a vel- 
ars have  to  suffer  for  the  faults  of  a  few. 
The  close  inspection  of  the  conductor  in 
America  enables  the  companies  to  check 
many  practices  that  flourish  here. — Engi- 
neerim/. 

COST  OF  running' A  TWIN-SCREW 
ACROSS  THE  ATLANTIC. 

The  ' Normannia  '  is  not  qiiite  as  big  as 
the  twin-screw  boats  of  the  Wiiite  Star  and 
Inman  lines,  but  her  expense  account,  owing 
to  the  greater  length  of  her  voyage,  is  Just 
as  formidable.  The  cost  of  running  her  from 
Hoboken  to  Hamburg  is  about  the  same  as 
the  cost  of  running  the  ^City  of  Paris  '  from 
New  York  to  Liverpool. 

When  the  'Normannia  '  starts  on  an 
eastward  voyage  she  carries  nearly  H,000 
tons  of  coal  in  her  bunkers,and  it  costs  about 
$3.50  a  ton.  The  stokers  daily  shovel  into 
her  furnaces  between  250  and  ;!00  tons.  The 
expenditure  for  coal  runs  just  short  of  $1 ,000 
a  day,  or  nearly  $8,000  for  the  voyage.  The 
cost  of  the  oil  used  to  keep  all  her  engines, 
dynamos,  pumps,  and  so  on,  running,  com- 
bined with  the  coal  bill,  is  ([uite  $8,500. 

The  salaries  of  the  ship's  company' are  not 
an  unimportant  factor  in  the  expense  ac- 
count. Among  the  300  persons  who  look 
after  the  working  of  the  racer  and  the  com- 
fort of  her  passengers  are  Capt.  Hebich,  8 
officers,  1  surgeon,  25  engineers  and  ma- 
chinists, 2  pursers,  5  boatswains,  28  seamen, 
114  firemen,  65  waiters  and  waitresses,  22 
cooks,  bakers  and  assistants,  2  carpenters,  1 
barber,  and  14  skilled  musicians.  The  total 
wages  of  these  for  a  trip  of  eight  days  is 
about  $2,000,  not  counting  perquisites. 

Capt.  Hebich  receives  the  highest  salary. 
It  varies  between  $3,000  and  $4,000  a  year, 
and  depends  somewhat  on  the  earnings  of 
the  ship, of  which  he  receives  a  small  percent- 
age. This  is  the  way  the  skippers  of  all  the 
colossal  racing  craft  are  paid,  and  it  is  not 
likely  that  any  of  them  are  going  to  cease 
racing,  or  to  be  censured  for  it,  as  long  as  a 
fast  trip  means  money  in  their  pockets  and 
in  the  coffers  of  their  company.  Ever}'  hour 
the  captain  of  the  'City  of  Neiv  York  ' 
saves  means  a  saving  in  coal  alone  of  $50. 

Next  in  importance  to  the  captain  of  an 
ocean  speeder  is  the  chief  engineer.  He  is 
not  frequently  visible  to  the  cabin  passengers, 
and  nobody  makes  much  fuss  over  him,  but 
he  is,  in  the  opinion  of  his  employers,  a  very 
big  man  indeed.  He  is  the  man  who  makes 
the  great  ship  "git  up  and  git."  He  sub- 
mits daily  reports  of  how  things  are  going  on 
down  below  to  the  captain.  He  tells  how 
many  tons  of  coal  he  is  using,  how  much  in- 
dicated horse-power  he  obtains,  and  the 
number  of  revolutions  the  ship's  propellers 
make  a  minute.  If  he  doesn't  get  as  much 
speed  out  of  them  as  the  captain  thinks  he 
ought  to,  the  captain  pats  him  on  the  back 
and  tells  him  to  whoop  her  up,  like  a  good 
fellow.  [That  is  not  the  way  we  do  it  in  this 
part  of  the  world.  The  captain  does  not  run 
the  engine  room  in  American  steamers. 
Eds.  Engineer.]  It  is  essential  to  the  cap- 
tain's interest  that  he  should  be  friendly 
with  the  boss  of  the  might}'  machines.  For 
his  great  work  the  chief  engineer  receives 
$1()0  a  month  and  his  board,  which  is  equal 
to  that  of  the  cabin  passengers.  The  chief 
officer  receives  $80  a  month,  which  is  more 
than  the  captains  of  manj'  steamships  of  the 
second-class  get.  The  food  and  drink  con- 
sumed by  passengers  and  crew  during  a  re- 
cent trip  of  the  '  Normannia  '  cost  about 
$10,000. 

From  the  foregoing  facts  and  figures  it 


may  be  said  that  one  trip  of  the  *  Norman- 
nia' costs  the  Hainbiug-Airicrican  Line 
not  less  than  $25,000.  To  offset  this  expen- 
ditui'e,  which  does  not  include  the  cost  of  in- 
surance, the;  'Normannia'  must  carry  many 
passengers  and  some  freight.  Tlie  luimber 
of  her  passenger-s  varies,  of  course,  accord- 
ing to  the  season.  She  carries  in  midsum- 
mer sometimes  nearly  500  first  and  second 
cabin  and  about  300  steerage  voyagers. 
Tiie  avcr  ag(!  price  of  a  fii'st  cabin  passage  is 
about  $1 10,  and  that  of  a  second  cabin  about 
$G0.  The  average  price  of  steerage  accommo- 
dations is  $22.  Tlie  receipts  fr'om  all  classes 
of  passengers  on  a  good  midsummer  ti  ip  are 
over  $50,000.  Usually  the  *  Normannia ' 
carries  800  tons  of  fi-eight,  which  at  the 
transportation  rate  of  $10  a  ton,  amounts  to 
$8,000.  The  cost  of  loading  and  unloading 
this  freight  is  borne  by  the  company.  In 
the  dull  season  the  big  twin-screw  ships  do 
not  make  much,  but  their  receipts  through- 
out the  year  are  large  enough  to  warrant 
the  declaration  that  they  are  great  success- 
es financiall}',  and  that  they  are  the  pass- 
enger ships  of  the  future. — N .  Y.  Sun. 

PUNCHINg'vs.*  DRILLING. 

Of  all  the  tools  that  take  part  in  the  con- 
struction of  an  iron  or  steel  ship,  none  are 
more  important,  or  have  more  to  do,  than 
the  machines  for  punching  and  shearing, 
these  processes  being  usually  combined  in 
one  machine.  It  is  sufficient  to  sa}-  that 
drilling  appliances  have  not  3'et  appeared 
that  can  at  all  compare  with  punching  ap- 
paratus in  rapidity  and  cheapness  of  work- 
ing. A  good  punching  machine  will  make 
from  40  to  50  holes  per  minute  in  a  thick 
steel  plate.  Where  is  the  drilling  machine  that 
will  approach  that  with  a  single  drill?  Rivet- 
ed work  requires  that  the  rivets  should 
always  be  of  a  diameter  in  excess  of  the 
thickness  of  the  plate  riveted.  That  such 
is  the  case  is  fortunate  for  the  punching 
machine,  for  if  it  were  otherwise  punching 
tools  would  be  of  little  use.  The  steel  punch 
has  not  yet  been  found  that  will  force  its 
way  through  a  cold  iron  plate  of  much 
greater  thickness  than  its  own  diameter  at 
the  speed  at  which  punching  has  ordinarily 
to  be  done.  We  have  known  a  }|  in.  punch, 
of  specially  good  steel,  to  perforate  an  iron 
plate  11  in.  in  thickness,  and  make  a  few 
holes,  but  no  punch  could  continue  to  do 
such  work  for  an}'  length  of  time  with 
safety.  If  the  punch  should  crush  or  double 
up  in  a  machine  with  a  heave  flywheel,  re- 
volving at  a  high  velocity,  in  all  likelihood  a 
very  serious  breakdown  of  the  machine 
would  take  place.  Happily  such  small 
holes,  relatively  to  thickness  of  plate,  are 
seldom  required,  and  when  in  rare  cases 
they  are,  it  is  always  the  practice  to  drill 
them.  The  time  is  perhaps  not  far  off  when 
ship  inspectors  will  insist  upon  having  all 
the  rivet  holes  drilled.  Any  such  regula- 
tion Jwould  have  the  effect  of  stimulating 
tool-makers  into  designing  some  more  rapid 
and  efficient  drilling  plant  than  any  at 
present  existing. 

As  to  the  difference  which  ought  to  exist 
between  the  diameter  of  the  punch  and  die 
hole,  that  varies  a  little  with  the  thickness 
of  the  plate  punched,  or  ought  in  all  carefully 
executed  work  to  do  so, for  it  is  easy  to  under- 
stand that  the  die  which  might  give  a  suit- 
able taper  in  a  1^  in.  plate  would  give  too 
great  a  taper  in  a  |  in.  plate.  There  is  no 
fixed  rule.  Practical  experience  determines 
this  in  a  rough-and-ready  way — often  in  a 
vei-y  rough  way  indeed,  for,  if  a  machine  has 
to  punch  different  thicknesses  of  plate  for  the 
same  size  of  rivets,  it  is  not  often  the  work- 
men will  trouble  to  change  the  die  with  eveiy 
variation  of  thickness.  It  would  be  easy  to 
draw  up  a  table  showing  the  re.spective 
diameters  of  punch  and  die  for  various  sizes 
of  holes  and  thicknesses  of  plate, but  it  would 
be  of  little  use  in  practice.  It  would  not  be 
attended  to;  a  large  assortment  of  dies 
would  be  required;  frequent  changes  of  dies 
involve  losses  of  time  which  would  not  be 
tolerated,  and  the  workmen  generally  do  not 


consider  these  relations  of  die  and  punch  as 
of  much  importance.  It  may  be  stated, 
however,  that  when  IJ  in.  holes  are  punched 
in  I  in.  plates,  the  die  ought  to  be  at  least 
1  [  in.  in  diameter.  Usually  the  die  hole  is 
larger. 

In  connection  with  this  matter,  it  would 
be  well  if  foiemen,  or  caretakers  of  the.se 
machines,  would  more  frejjuently  insist  upon 
dies  and  punclies  b(;ing  kept  in  Ijetter  condi- 
tion than  the}'  usually  are.  Any  one  can 
understand,  that  to  make  a  clean,  well-de- 
fined hole  in  a  plate,  with  as  mucli  ease  as 
possible  to  the  machine,  and  as  little  dam- 
age as  possible  to  the  plate,  the  cutting 
edges  of  both  punch  and  die  ought  to  be 
sharp,  for-  the  action  that  takes  place  is 
really  a  kind  of  shear,  or  ought  to  be.  But 
how  often  do  we  see  the  die  hole  and  punch 
with  their  corners  or  cutting  edges  worn 
(juite  round  ?  That  means  a  great  strain 
upon  the  press  and  upon  the  steel  of  the 
punch,  and  the  hole  formed  is  not  cleanly 
cut  out.  The  piece  of  metal  is  really  in  a 
manner  torn  out,  and  th(;  plate  that  isti-eated 
in  this  way  must  suffer  deterioiation  in  con- 
sequence. The  same  remark  applies  to  the 
shears.  But  these  are  not  usually  allowed 
to  go  so  far  wrong,  for-  this  simple  r-ea.son. 
Blunt  and  wide-wor'king  shear-  steels  give 
too  much  trouble  to  the  workmen  using 
them.  They  tilt  up  the  plate  with  a  rude 
j(!rk  and  give  a  i-agged  edge,  and  this  is  un- 
comfortable and  inconvenient.  The  workers 
find  it  greatly  to  their  advantage  to  keep 
the  shear  blades  in  order.  Blunt  dies  or 
punches  do  not  disturb  them  so  much. — En- 
gineering. 

With  regard  to  tests  made  on  boiler 
plates,  ship  plates,  etc.,  m:ide  of  mild  steel, 
no  doubt  the  cold  bend  test  is  about  the  mo.st 
important,  but  it  should  be  borne  in  mind  by 
inspectors  of  such  material  that  it  is  also  a 
very  unfair  test  if  the  edges  of  such  test 
pieces  are  simply  left  as  cut  by  the  shears, 
owing  to  the  crystallisation  or  hardening  of 
the  material  all  along  the  sheared  edge  of 
the  piece,  caused  by  the  pressur  e  of  the  shear 
blades,  which  har-dening  effect  cau.ses  the 
piece  to  break  short  during  the  bending 
test.  This  more  especially  applies  to  the 
thicker  plates  from  5  in.  upwai-ds,  and  all 
test  pieces  selected  for  beiiding  should  be 
planed  on  the  edges  in  order  to  obtain  a  sat- 
isfactory and  fair  result,  and  the  pieces 
bent  with  a  good  i-adius  at  the  commence- 
ment, and  afterwards  flattened  down  by 
pr-essure  until  the  i-e([uii-ed  angle  is  attained; 
for  by  bending  it  round  with  a  small  radius 
at  first,  there  is  not  enough  space  for  the 
compressed  metal  to  occupy  on  the  inner 
side  of  the  test  piece,  and  the  local  extension 
or  flow  of  the  metal  on  the  outside  is  dis- 
tributed over  too  shoi't  a  distance,  causing 
fi-actur-e  before  the  fdesii-ed  angle  has  been 
reached,  whereas  with  a  little  care  pr-obably 
the  test  piece  would  have  given  a  perfectly 
satisfactory  result. —  Unknoicn. 

It  has  long  been  questioned  whether  the 
or  dinary  insect  powder's  sold  in  stores  are 
poisonous  to  human  beings  when  taken  in- 
ter-nally.  The  experiments  of  two  German 
chemists  to  determine  this  point  were  very 
thor-ough.  They  obtained  the  active  princi- 
ple, and.this  is  their  conclusion  :  The  active 
principle  of  pyr-ethr  um  flowers  (insect  pow- 
der) is  an  acid  soluble  in  alcohol.  When 
hypodei  iirically  injected  into  animals  it  was 
observed  that  the  poison  pr  oduced  its  effects 
in  two  distinct  stages.  In  the  fir'st  there  was 
an  excitement  mor-e  or  less  pi'onounced,  pi-o- 
por'tional  to  the  quantity  administered  :  in 
the  second  ther-ewasa  complete  pr-ostr-ation, 
accompanied  always  l)y  pa r-a lysis  of  the 
lower  exti-emities,  which  might  disappear 
after  d  time,  or  be  the  pr-ecuisor  of  a  fatal 
issue,  the  lespiiation  and  cir-culation  being 
affected  only  in  the  latter  case. 

This,  be  it  observed,  is  the  active  princi- 
ple, or,  in  other  words,  the  poison  isolated. 
Taken  as  sold,  insect  powder  is  not  poisonous 
to  human  beings, 
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TKADE  NOTES. 

The  Board  of  Bureau  Chiefs  in  the  Navy  Depart- 
ment have  considered  the  question  of  supplying  the 
new  cruisers  'Baltimore'  and  '  Philadelphia '  with 
distilhng  apparatus  for  the  conversion  of  sea  water 
into  fresh  water  for  use  in  their  boilers.  All  the  other 
new  ships  in  the  navy  have  distillers,  but  in  these 
two  a  supply  of  fresh  water  is  carried  in  some  of  the 
water-tight  compartments  of  their  double  bottoms, 
which  is  the  method  adopted  in  the  French  Navy. 

Naval  constructors  in  the  United  States  look  with 
disfavor  upon  this  plan,  as  the  action  of  the  water 
and  air  tends  to  rust  out  the  steel  plates. 

»  * 

The  new  propeller  '  George  W.  Washburn,'  built 
by  Thomas  S.  Marvel  &  Co.,  of  Newburg,  N.  Y.,  for 
the  Cornell  Steamboat  Company,  made  a  very  satis- 
factory trial  trip  August  3.  The  new  vessel  is  con- 
structed entirely  of  steel,  and  the  engine  is  a  com- 
pound one  of  great  power.  The  dimensions  of  the 
propeller  are:  Length,  123  feet;  breadth,  26  feet; 
and  depth  of  hold,  14  feet.  Among  the  people  on 
board  during  the  trip  were:  S.  D.  Coykendall,  presi- 
dent of  the  Cornell  Steamboat  Company;  Thomas 
Marvel,  of  Newburg,  one  of  the  builders  of  the  ves- 
sel, and  George  W.  Washburn,  the  extensive  brick 
manufacturer,  in  whose  honor  it  was  named. 

*  * 
* 

A  SECOND  experiment  with  the  Patrick  torpedo  took 
place  recently  at  College  Point  in  the  presence  of  the 
Board  of  Naval  Experts  appointed  by  the  Govern- 
ment. The  torpedo  made  nearly  one  half  a  knot 
better  time  than  the  terms  of  the  contract  required, 
viz.,  20  knots.  The  torpedo  costs  about  $20,000.  It 
is  forty-seven  feet  long  and  it  weighs  more  than  four 
tons.  The  course  of  the  torpedo  after  it  started  on 
its  mission  of  destruction  is  indicated  by  two  small 
flags  on  the  long  air-tight  copper  cylinder  which 
keeps  the  torpedo  itself  within  three  feet  of  the  sur- 
face of  the  water.  Carbonic  acid  gas  is  the  motive 
power.  It  was  under  perfect  control  and  hit  a  tar- 
get only  25  feet  sciuare. 

»  « 

* 

William  J.  Hackett,  who  was  for  eighteen  years 
an  engineer  on  the  lakes,  has  been  appointed  chief 
eno-ineer  of  the  Chicago  Northside  Cable  Department, 
where  he  has  the  control  of  eight  Corliss  engines,  4 
pair  28"  by  60"  and  4  pair  24"  by  48"  of  3,000  h.p. 
Two  new  engines  will  soon  be  added  with  800  h.p. 
more.  Mr.  Hackett  retired  from  the  lakes  four  years 
ago  to  take  charge  of  the  machinery  at  the  Aurora, 
Illinois,cotton  mills,where  he  remained  two  years  and 
a  half,  leaving  it  with  an  excellent  record  to  go  to 
CaUfo'rnia  to  put  in  the  engine  and  machinery  for 
the  Los  Angelos  Cable  Co.  After  putting  it  in  he  ran 
it  for  fifteen  months,  and  left  there  to  take  the  po- 
sition he  now  holds. — Marine  Record. 

*  * 

The  run  which  the  official  train  of  the  delegates 
to  the  first  annual  convention  of  the  International 
Association  of  Ticket  Agents  made  from  Chicago  to 
Kansas  City  was  a  fine  performance  and,  considering 
the  conditions  of  the  run,  probably  the  best  ever 
made  in  any  country.  The  train  consisted  of  eleven 
sleeping  cars  and  a  baggage  car,  pulled  by  two 
eno-ines,  which  were  relieved  four  times  on  the  run, 
Tlie  train^weighed  more  than  1,000,000  pounds  dead 
weight,  and  had  besides  350  passengers.  A  fast  run 
was  never  before  atempted  with  so  heavy  a  train. 
The  train  was  scheduled  to  cover  the  distance  in 
fourteen  and  a  half  hours,  but  it  accomplished  the 
feat  in  five  miimtes  less  than  thirteen  hours,  actual 
running  time,  a  rate  of  forty  miles  an  hour. 

*  * 

Since  the  death  of  Capt.  Ericsson  his  executors 
have  brought  another  bill  before  Congress  for  com- 
pensation for  his  plans  and  labor  in  constructing  the 
war  ship  'Princeton''  in  1884.  This  boat  revolution- 
ized the  navies  of  the  world  when  she  was  produced. 
She  introduced  the  screw  propeller,  and  embodied 
engines  placed  below  the  water  line,  artificial 
draughts,  and  many  other  features  then  new  to  war 
vessels.  After  she  was  accepted  by  the  Govern- 
ment, Ericsson  put  in  a  bill  for  $15,000  for  his  inven- 
tions and  personal  services.  It  was  never  formally 
rejected,  but  was  passed  from  committee  to  com- 
mittee, and  finally  got  stuck  somewhere  in  the  War 
Department  archives,  after  passing  both  houses  of 
Congress.  Ericsson  never  pressed  payment,  but  his 
executors  have  determined  to  get  the  principal  and 
the  interest  due  upon  it,  or  to  know  the  reason  why 
it  is  refused. 

*  * 

A  NEW  lamp  for  use  on  shipboard  has  lately  ap- 
peared, the  most  important  novelty  of  which  is  the 
lens.  Instead  of  the  ordinary  lens,  a  "  bent  "  lens, 
consisting  of  two  concentric  walls  of  white  glass,  is 
introduced.  These  are  so  fixed  that  they  form  a 
chamber  in  which  liquid  can  be  hermetically  sealed, 
Glycerine  has  been  used  thus  far,  with  coloring  mat 
ter  introduced  for  the  side  lights.  It  is  claimed  that 
by  the  use  of  glycerine  as  a  medium,  80  per  cent, 
more  fight  passes  than  is  transmitted  by  glass  alone. 
Tests  have  proved  that  with  a  lamp  of  this  descrip- 
tion the  red  light  is  clearly  visible  at  a  distance  of 
9,000  yards,  or  over  twice  as  far  as  lights  are  now 
required  to  show  by  the  regulations.  The  flame  is 
circular  and  the  burner  is  of  an  improved  type,  the 
flame  being  steady  for  twenty  hours.  The  red  light 
for  use  on  the  port  side  is  supplied  with  a  silvered 
reflector,  and  the  starboard  light  has  a  peacock- 
blue  colored  lens  and  yellow  metal  reflector,  which 


insures  a  fine  penetrating  green  light.  The  lenses 
are  made  of  plate  glass,  placed  half  an  inch  apart,  to 
contain  the  colored  glycerine,  and  secured  in  a  cop- 
per frame,  which  fits  into  an  outer  frame  on  the  face 
of  the  lamp.  The  glycerine  is.  poured  in  near  the 
boiling  point,  and  hermetically  sealed.  A  pale  yel- 
low glycerine  masthead  light  is  proposed,  as  being 
of  highest  service  as  a  signal  lamp  for  marine  pur- 
poses. 

*  « 

* 

The  recent  attempt  to  coal  the  cruiser  'Baltimore' 
in  great  haste  at  New  York  has  impressed  the  naval 
autliorities  with  the  necessity  for  devising  some 
method  l)y  which  naval  vessels  can  be  coaled  more 
expeditiously.  In  order  that  the  coal  may  afford 
l)rotection  against  shot,  it  is  arranged  in  a  large 
numljer  of  separate  water  tight  compartments  along 
tlie  sides.  These  compartments  are  all  small  and 
difficult  to  work  in,  and  some  of  them  are  so 
cramped  that  the  coal  can  only  be  passed  in  by  hand 
in  bags.  The  difficulty  is  not  a  new  one,  but  exists 
to  a  greater  or  less  degree  in  all  modern  so-called 
coal-protected  ships.  Naval  constructors  are  giving 
this  difficulty  careful  attention,  and  it  is  probable 
that  in  future  ships  important  improvements  will  be 
nade.  It  is  thought  that  the  bunkers  can  be  so  ar- 
ranged that  the  coal  can  be  carried  into  most  of 
them  by  a  system  of  chutes. 

*  * 
* 

It  is  said  at  the  Navy  Department  that  Passed 
Assistant  Engineer  Howell,  U.  S.  N.,  of  the  'Balti- 
more,'' who  was  in  charge  of  the  engines  of  that  ves- 
sel when  she  collided  with  the  'Dolphin''  at  Bar 
Harljor,  has  acknowledged  that  he  made  a  mistake 
in  following  the  directions  from  the  deck,  and  turn- 
ed the  engine  forward  when  the  signal  to  back  was 
given.  He  explains  his  mistake  by  saying  that  he 
was  in  the  starboard  engine  room  at  the  time,  while 
he  was  usually  stationed  in  the  port  room.  The  an- 
nunciator dial  in  the  starboard  room  is  just  the  re- 
verse of  that  in  the  port  room,  so  that,  when  a  signal 
to  back  is  given,  the  pointer  in  the  starboard  room  is 
in  the  same  relative  position  as  it  is  in  the  port  room 
when  a  signal  to  go  ahead  is  given.  The  signal  was 
given  and  with  a  rapid  glance  at  the  dial  he  started 
the  engines  forward  himself,  the  machinist  who  is 
usually  stationed  there  being  engaged  somewhere 
else  at  the  time.  Engineer  Howell  was  to  appear 
before  a  court  martial  on  board  the  '  Baltimore '  on 
charges  of  gross  carelessness. 

*  » 
* 

It  is  natural  to  the  human  race  to  hop  on  any  one 
or  anything  that  is  down.  While  that  noble  speci- 
men of  marine  architecture,  the  'City  of  Paris'  is 
having  her  broken  bones  set,and  her  owners  are  get- 
ting her  in  condition  to,  if  possible,  beat  her  own 
best  time,  the  'Tentonic,'  of  a  rival  company,  claims 
to  have  beat  the  great  Inman  liner's  best  record 
thirteen  minutes.  The  telegraph  operator  at  the 
Highlands,  and  those  who  timed  the  'Teutonic,'  on 
the  other  side,  however,  dissent  from  the  report  as 
taken  from  this  ship's  log.  It  is  as  easy  to  cook  a 
ship's  log  as  it  is  a  cutlet,  and  as  the  temptation  was 
great  on  this  occasion,  we  incline  to  pardon  the 
"shell  back"  who  would  do  it,  but  he  must  not  ex- 
pect the  entire  marine  fraternity  to  believe  the  thir- 
teen minute  yarn.  The  fast  time  made  by  the  'Teu- 
fojiic '  does  not  take  one  jewel  from  the  crown  of 
'  City  of  Paris,'  for  against  the  ex  parte  state- 
ment of  the  commander  of  that  vessel,  we  have  the 
contradiction  of  official  observers  on  both  sides  of 
the  ocean.  In  the  meantime  there  were  few  bar- 
nacles grown  on  the  bottom  of  the  'City  of  New  York' 
in  company  with  the 'Tei/fowic,' on  this  memorable 
occasion.  It  was  easy  to  guess  that  Ernest  Gearing, 
he  who  broke  the  six  days'  record  on  the  '  City  of 
Paris,'  had  charge  of  the  ' Neiv  York's'  engines. 
— Marine  Journal, 

*  * 

Effort  is  being  made  to  enlist  the  lake  marine  in- 
terests in  the  crusade  for  subsidies, and  thus  gain  the 
influence  of  lake  shii)pers  to  aid  in  pushing  the 
Tonnage  Subsidy  Bill,  which  has  already  passed  the 
Senate,  through  the  House.  The  immense  growth 
of  lake  commerce  in  recent  years  has  made  the  ves- 
sel owners  a  political  power,  and  it  is  hoped  if 
they  can  be  won  for  the  Subsidy  Bill  to  excite  en- 
thusiasm for  that  job  among  Western  Congressmen. 
The  friends  of  the  Subsidy  Bill  point  out  that  if 
it  passes  the  lake  marine  can  in  a  few  years,  by 
means  of  the  St.  Lawrence  River  and  the  Canadian 
ship  canal  system,  come  under  its  provisions  and 
thus  be  greatly  benefited.  This  is  a  bait  to  the  cu- 
pidity of  the  vessel  owners  which  they  have  thus  far 
failed  to  swallow.  Thej^  do  not  feel  very  greatly  con- 
cerned, for  nearly  all  lake  vessels  are  able  at  present 
freight  rates,  which  are  lower  than  for  several  years, 
to  make  a  v  ery  fair  profit  on  their  value.  Last  year 
many  of  the  newer  steel  steamship  companies  paid 
12  and  14  per  cent,  on  their  capital,  and  few  boats, 
and  they  only  the  old,  worn-out  tubs,  failed  to 
make  6  and  8  per  cent.  This, it  should  be  i-emembered, 
is  on  seven  months'  business.  The  rates  are  lower 
this  year  than  last  and  profits  will  not  be  as  large,  but 
they  will  still  be  fair.  Lake  vessel  owners  are  doing 
well  enough  now,  and  have  a  sure  and  reasonably 
profitable  business  in  their  control.  They  know  that 
with  the  completion  of  the  St.  Lawrence  canal  sys- 
tem competition  from  ocean-built  craft  is  certain  to 
come,and  to  so  reduce  freight  rates  that  a  bounty  and 
a  chance  of  running  twelve  months  in  the  year^  will 
not  much,  if  any,  more  than  compensate  them  for 
the  losses  they  will  meet  and  tlie  greater  risks  im- 
posed. 


After  a  long  experiment  with  patent  anchors  the 
Navy  Dejiartment  has  decided  to  return  to  the  old- 
style  anchor.  Several  new-fangled  affairs  have 
been  tried,  and  one,  the  invention  of  a  naval  officer 
at  present  on  the  'Baltimore,'  obtained  quite  general 
adoption.  This  anchor  was  recommended  by  Capt. 
Schley,  then  Chief  of  the  Bureau  of  Equipment  and 
at  present  Commander  of  the  'Baltimore,'  with 
whom  then,  as  now,  the  inventor  was  associated. 
The  anchor  had  been  placed  on  rhe  '  Miantouomah,' 
'Newark,'  '  San  Francisco,'  'Baltimore,'  '  Chicago,' 
and  other  vessels.  It  is  now  directed  that  the  patent 
anchor  on  these  vessels  be  discarded  and  replaced  by 
the  old-time  stock  anchor,  a  change  which  will  cost 
in  each  instance  nearly  $1,000.  Admiral  Walker, 
while  in  Europe  on  the .( 'hicago,  found  the  anchor 
unserviceable,  and  so  reported  to  the  department. 
He  purchased  the  old  style  anchor,  having  lost  the 
patented  one  originally  provided  for  the  vessel.  The 
officer  will  not  lose  anything,  as  he  has  disposed  of 
his  patent  to  an  Ohio  firm. 

•  * 

Mr.  STAMBKE,of  Berlin, a  German  engineer, recently 
gave  the  results  obtained  with  compound  engines  by 
the  various  State  railway  boards  in  Germany.  On  De- 
cember 1,  1889,  there  were  running  118  compound 
locomotives,  and  87  were  on  order.  Of  t^  e  205,  16 
were  express,  35  passenger,  139  freight,  and  15  tank 
engines.  The  Bromberg  State  Railway  Board,  em- 
ploying 74  of  these  locomotives,  reports  that  the  coal 
consumption  averages  12  per  cent,  less  than  the  or- 
dinary engine.  The  cost  of  the  compound  is  about 
$350  more  than  of  the  standard  engine,  but  the  cost 
of  repairs  is  no  heavier.  The  Hanover  Board,  with 
89  compound  locomotives,  reports  that  failures  in 
starting  are  not  more  numerous  with  compound  than 
with  ordinary  locomotives.  The  steam  supply  is  al- 
ways ample,  and  the  tractive  power  is  greater  than 
that  of  the  standard.  The  amount  of  sparks  thrown 
is  less  than  with  the  standard  locomotive.  The 
Hanover-Cassel  traffic  office  recommends  that  in 
future  only  compound  engines  should  be  ordered. 
The  Frankfort-on-Main  Board  reports  a  fuel  saving 
of  17  per  cent,  in  the  Nordhausen  District,  and  18 
per  cent,  in  the  Frankfort.  The  compound  runs 
steadily  at  the  greatest  speed  allowed.  The  Magde- 
burg Board  reports  that  engines  engaged  in  a  vari- 
ety of  work  show  only  3  to  6  per  cent,  economy  of 
fuel.  The  compound  freight  engines  drawing  heavy 
loads  long  distances  show  only  from  15  to  20  per 
cent,  economy. 

CLUB  RATES 'for  1890. 

In  former  years  v>^e  have  made  large  re- 
ductions for  clubs,  varying-  in  amount  with 
the  numbers  sent.  These  rates  have  been 
lower  than  we  can  longer  afford,  and  we 
feel  that  w^e  cannot  continue  them  longer. 
We  hope  our  friends  will  feel  that  they 
get  $2  worth  of  value  in  each  issue,  at  least 
that  annually,  and  continue  their  favors  for 
1890.  We  have  therefore  to  announce  that 
our  rates  for  1890  are: 

Two  names,  one  of  them  new . .  $1 .80  each. 

Five  names  1.70  each. 

Ten  names  1.50  each. 

This  is  the  lowest  rate  we  can  make  for  The 
Engineer  for  any  number  of  names.  We  add 
also  that  all  names  comprising  a  club  must 
be  handed  in  at  one  time;  we  cannot  extend 
the  privilege  of  joining  a  club  at  any  time 
during  the  year  to  one  or  two  persons. 

Those  who  are  willing  to  aid  our  enterprise 
to  the  extent  of  soliciting  their  friends  to 
come  in,  can  write  the  names  on  a  separate 
sheet  and  send  them  with  the  monej'.  Send 
an  express  company's  receipt  or  postal  notes 
in  pi^eference  to  postal  orders.  Be  particular 
and  have  all  names  and  addresses  correct. 

RATES  AT  WHICh'wE  FURNISH  OTHER 
PAPERS  WITH  THE  ENGINEER. 

Subjoined  will  be  found  our  clubbing  rates 
with  other  papei'S,  the  proprietors  of  which 
make  a  reduction  in  their  rates  in  connection 
with  US. 

All  complaints  of  irregularity  in  receiving 
other  papers  should  be  made  directly  to  the 
publishers  of  them,  not  to  us. 

Publication  With 
Price  per  year.     The  Enginkkr. 

Scientific  American   3.00  4.50 

American  MiUer   1.00  2.75 

Manufacturer  and  Builder. ..  1.50  3.00 

American  Machinist   3.00  4.70 

London  Engineer  10.00  11.00 

ENGtNEERS'GAZETTE.Loudon  1.50  3.50 

National  Car  Builder   1.00  2.75 

Cotton,  Wool  and  Iron   3.00  4.25 

These  rates  are  for  new  subscribers  to  the 
journals  named,  and  those  who  send  money 
through  us  will  please  state  whether  their 
subscriptions  are  new  or  a  renewal. 

Any  periodicals  not  on  this  list  will  be  fur- 
nished at  a  discount  from  regular  rates. 

John  B.  Jackso.n  Printer,  48  Centre  St.,  N«w  York. 
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BOOKS   ADVERTISED    IN   THESE   PAGES   SOLD    BY  US.^ 


THE  ROBERTS  SAFETY  WATER 
TUBE  MARINE  BOILER. 

From  10  to  1,600  horse  power.  Over 
two  hundred  and  thirty  in  use,  in  veHsels 
ranging  from  steam  launches  to  ocean  go- 
ing steamers. 

Two  hundred  lbs.  of  steam  guaranteed. 
Liglit  weight,  easily  repaired, very  ecojiom- 
ical  in  fuel.  The  first  boiler  has  lasted 
ten  years  without  repairs  and  is  in  good 
condition  yet. 

SEND  FOR  HANDSOME  ILLUSTRATED  CIRCULARS. 
K.  K.  lt4»KKUXS, 

18  Cortlandt  St.,  New  York. 
Works,  Bed  Bank,  N.  J. 


OCEAN     MARINE  ENGINEERS' 
BENEFICIAL  ASSOCIATION, 
No.  69,  N.  Y. 
HALL,  180  BOWEKY, 
meets  every  WcdiieMday   Kveiiiiig  at 
7.30.    Visiting:  Bi-otliers  wltli  €reden. 
tIalM  eortlially  invited. 
GEO.  UHLER,  Sec'y.  J.  GEO.  HERMES,  Prest. 


KATZENSTEIN'S 

Self-Acting  Metal  Packing, 


For  PiBton  Rods,  ValT« 
Sterne,  etc. 
;^Of  every  description. 
For  Steam  Eiiginei,  L*. 

Pcomotives,  Pumps,  Ac. 
Adopted  and  in  nM 
by  the  principal  IroB 
Works  and  Steamship 
Companies  within  th« 
last  10  years  in  this  and 
Foreign  Coantries.  For 
full  particulars  and  re- 
ferences, address, 

L.  XATZSHSIlIir  *  00. 

357  West  St., 
(Vew  Yorit 


HORACE  SEE, 

Engineer  and  Naval  Architect, 

((;<)N8UI/riN0,  C'ONHTIIUCTINO,  ANU  Exi'KKT) 

Number  I  Broadway,  New  York. 

V.\x  S.\.\  r\  ()( )Ki)  &  IIauI'F, 

SOLICITORS  OF  PATENTS 

amkrican  and  fokioign 
Advocates  in  Patent  Causes, 
Ai  PARK  ROW, 

Times  15uildin<;.  Rooms  191,  192,  New  York  City. 
J  Van  Santvoohi).  W.  IfAupr. 


RICHARD  DUDGEON, 

No.  24  Columbia  Street,  New  York, 

Mal<er  and  Patentee  of 

Improved  Hydraulic  Jacks 

PuiU'Iu'S,  Holler  TuIm'  KxpaiulcrH,  ttml  Direct  Acting 
Steam  Haininers.  .lacks  for  PreH.sliiK  on  Car  Wheelii 
or  Crank  I'lns,  made  to  order,  CommunlcatiouH  by 
letter  will  receive  prompt  attention. 


Screw  Propellers 

MANUKAC'TURKIJ  BY 

ZZ.  S.  Zl.oolls.ex>, 
22  Cortland  Street.  New  Vorlt. 

Sup't  or  THE  latk  Delamatkk  Iron  Wokks 

of  same  patterns  and  dosis^ns  as  before,  adapted  to 
each  vessel.    Consultiiifc  K.xpert  and  Constructing' 
Engineer.  Estimates  on  machinery, damages,  etc. 
AIK  tVK  ITIACIIINES. 


\XrAlNTEn  A  IIAND-C'A  KD  I»IA<  HINK 
lor  MiiortNtaple  eottoii.  AddreNH 
witli  i'lill  partieularw,  B.  L.  ITI.,  eare 
IVeijttli  &  Van  Ditniar^H  Cieneral  Adver- 
tiNiiis:  Ofiiees,  Rotterdam  iHolland). 


THE  PRATT  &  WHITNEY  CO., 

HAIl.TroriI>,  CONN,  TT.S.-A.. 

MANUFACTURERS  OF  MACHINE  TOOLS 

For  Railway  and  General  Machine  Shops. 

COMPRISING 

Lathes;  Planeri;  Corrugating  Machineg  for  Grooving  Chilled  Grinding  Soils  for  Flouring  Mills; 
Drilling  Machines  (Horizontal  and  Vertical);  Screw  Macliines;  Milling  Machines; 
Cutler  and  Twist-Drill  Oriyiding  Machines,  Turret  Head  Chucking, 
Bolt- Cutting,  Forging  and  Finishing  Machinery;  Nut- 
Tapping  and  Cutting  Oif  Machines;  Boring-Mills. 

And  Plants  Complete  for  Gun  and  Sewing  Machine  Manufacture. 
Special  Machinery  for  Metal  Working. 

nachiuev  Completely  Equipped  witb  Tools,  Fixtures  a,iid  Oanires 
for  lUanufacturiug:  Ifletal  lioods  Generally. 

U.  S.  Standard  Taps  and  Dies  for  both  Hand  and  Machink-Wobk  ;  Pipe  Taps  and  Rkamkrs. 

Haiter  Car-Builders'  Standard  Limit  Gauges  for   BOUND  BAR  IRON.     U.  S.  Standard 

Thread  Gauges.   Standard  Cylindrical  Size-Gauges.    Drop-Forged,  Steel  Caliper  Gauges. 
Standard  Hand,  Shell,  and  Chucking  Reamers.    Taper  Reamers  for  every 
purpose.  Efardened  and  Ground  Steel  Mandrils,  and  every  appliance 
in  TOOLS,  FIXTURES,  or  SPECIAL  GAUGES,  necessary 
for  STANDARD  INTERCHANGEABLE  WORK. 

Combinatioii  L.athc-Chucl{s;  Rensbaw  Ratchet  Drilla,  Etc* 

|^~Send  for  Illustrated  Catalogue  and  Price-List. 


J.  M.  ALLEN,  ...  President. 
Wm.  B.  FRANKLIN,  -  Vice-President. 
F.  B.  ALLEN,  -  Second  Vice-Presi(ient. 
J.  B.  PIERCE,  Secretary  and  Treasurer. 

Issues  Policies  of  Iiisiirauce  after  a 
careful  Inspection  of  the  Boilers, 

covering  all  loss  or  damage  to 

BUILDINGS  AND  MACHINERY, 

also 

Covering  Loss  of  Life  and  Personal  Injury 


ARISING  FROM 


STEAM  BOILER  EXPLOSIONS, 

The  Business  of  the  Company  includes  all  Kinds  of  Steam  Boilers. 

Full  information  concerning  the  plan  of  the  Company  can  be  obtained  at  the 

COMPANY'S    OFFICE,    HARTFORD,  CONN., 

OR  AT  ANY  AGENCY. 


Pattern  Letters  for  Holders 

Brand  Letters,  &c.   Vanderbursli,  Wells  Sc 

Co.,  No.  8  Spruce,  near  Nassau  St.,  New  York. 


GARY  &  MOEN  COMPANY, 

234  West  29tl»  St.,  New  York. 

Spiral  Springs  for  All  Purposes, 

BtMl  Wire  Rods  Straightened  and  Cut  to  Length* 


HYDRAULICS.— Practical  Hydraulics;  a  series  ot 
Rules  and  Tables  for  the  use  of  Engineers,  etc., 
etc.,  by  Thomas  Box.  Sixth  edition,  numerous 
plates,  post  8vo.  cloth  S3  00 

THE  PRACTICAL  STEAM  ENGINEERS'  GUIDE 
in  the  design,  construction,  and  management  of 
American  stationary,  portable,  and  steam  fire 
engines,  steam  pumps, boilers,  injectors,  govern- 
ors, indicators,  pistons,  and  rings,  safety  valves 
and  steam  gauges,  for  the  use  of  engineers,  tire- 
men,  and  steam  users,  by  Emory  Edwards.  Illus 
trated  by  119  engravings,  crown  8vo,  cloth. 82.tU 


WORTHINCTON 

STEAM  PUMPS 
PUMPING  ENGINES 
INDEPENDENT  CONDENSERS 

SKNU  FOR  GBNERAL  CATALOCil  li 


HENRY  R.  WORTHINGTON 

Boston.   Philadelphia.    Chicago.    St.  Louie.   St,  Paul.  San  Francisco. 


A.  J.  WEED  &  CO., 

XOO-IOS  Lilx-rtv  SI.,  New  Vcirk. 

inventions  perfected,  detail 
drawings,  patterns,  castings, 
Moulds,  models,  special  tools,  dies, 
jigs,  novelty  and  duplicate  wobk. 

CoMi[)lelo  outfits  of  spei-ial  tools  for  inventors 
wisliing  ti)  inaniifarture  their  own  goods.  Cir- 
cular sent. 


Corrugated  Metal  Gaskets. 


(Patented.) 

Are  the  most  reliable  for  flange 
connections;  made  plain,  oval, 
square  and  irregular  for  pipes, 

CYLINDERS,  VALVES  AND  CHESTS. 

Is  not  alfected  by  water,  steam, 
gas,  oil,  vapors  or  acid  solutions 


JOSEPH  DE  RYCKE, 

I  ■■Mi..-r    .     ■.  t|.  .J. ,11-.  II  .1r,;,,, 

94  LIBERTY  ST., 

Rooms  9  and  10  New  York. 

J)r;i\\  iiijrs,  plaiiH  and  HiiecififralioiiH  for 
marine  enginoH  and  boilerH,  steam  veHBela, 
vaolitH  and  tiig.s,  and  iron  striictiireH  in 
gj-nf-rai. 

I'EltMONAI,   sri'KK  VI-ION  iilVKV. 


BOOKS  for  ENGINEERS. 


U.  S.  MINERAL  WOOL  CO., 
2  Cortlandt  Street, 

NEW  YORK. 


Second-Hand  Machinery 

Also,  all  kinds  of  Second-"and  Machinery  fur-  ] 
nislied.     New  Machinery  furnished,  and  Second- 
Hand  taken  in  e.xchange  or  purchased.    Send  for 
Monthly  List  ;  too  long  for  piiblii'atioiL 

NEW  YORK  MACHINERY  DEPOT, 

BRIDGE  STORE,  No.  16, 

On  Frankfort  St.,   New  York* 

A  TREATISE  ON  THE  USE  OF  BELTING  FOR 
THE  TRANSMISSION  OF  POWER,  with  numer- 
ous illustrations  of  actual  methods  of  arranging 
main  driving  and  quarter  twist  belts,  and  of  belt 
fastenings.  Examples  and  rules  in  great  number 
for  exhibiting  and  calculating  the  size  and  driv 
ing  power  of  belts.  By  John  H.  Cooper.  M.E.S3.50 

PRACTICAL  ELECTRICITY.— A  laboratory  and 
lecture  course  for  first  year  students  of 
electrical  engineering,  based  on  practical  defi- 
nitions of  the  electrical  units.  By  W.  E. 
Ayrton,  F.  R.  S.,  Asso.  Mem.  Inst.  C.  E. 
Illustrated.    New  York  


118  [jage  Catalogue  free  on  appin  alion. 

TRE.VTLSE  on  the  Ri.-har<lB  Steam  Engine  Indica- 
tor, by  (\.  T.  PorU-r.    Illustrated,  Hvo  $3  00 

IRON  and  Steel  Founding,  bv  Claude  WAlie. 
•Second  edition,  revised  and  enlarged,  8vo.  .fZ  00 

ALfJEBKA  Self-taught,  by  W.  P.  Higgs.  An  easy 
and  simple  explanation,  8vo  %l  00 

THE  F1RE.MEN'S  (iuide.  A  Handbook  on  the 
Care  of  Boilers.    Fourth  edition,  8vo  SO  60 

USEFUL  HINTS  to  Sea  going  Engineers,  and 
how  to  repair  and  avoid  "  brealtdowus."  Svo. 

SO  80 

E.  <&,.  F.  N.  SPON, 

■      NEW  YORK. 


INDICATOR. 


12  Cortlandt  Street, 


I  liave  a  Tliomp.son  Indicator, 
entirely'  new,  never  used,  latest 
model,  which  I  will  sell  for  $00  net 
cash.  First  come  first  served.  Re- 
fer to  proprietors  of  this  paper. 

L.  THIERRY, 

Care  181  Madison  Ave., 

Elizabeth,  N.  J. 

Engine  and  Plant  For  Sale. 

One  ti  Horse  Double  Cylinder  Vertiail 
Engine,  used  only  3  jnonths,  complete, 
with  sight  feed  lubricator,  and  all  ti.xturen 
ready  for  ii.se.  Also,  one  30  inch  Howard 
and  Morse  Ventilating  Fan.  Will  be  closed 
out  at  a  bargain  to  the  first  comer. 
"CORNISH, "54  Beekman  St.,  N.  yT 


THE  MARINE  GERMICIDE  PAINT  FOR  VESSELS"  BUTFOMS. 

An  Anti-Fouling  Anti-Corrosive  Compound  for 

IRON,  STEEL,  COPPER  OR  WOOD. 

AX  AMIi;RICA>i^  PAIIS  r. 

Warranted  to  Excel  aii.v  Iron  Paint  Yet  in  Lse. 

SEND   FOR  CIRCULAR  AND   COPIES  OF  TESTIMONIALS. 
SAML  1:LS  c\.  NOKTOX,  A<;eiits, 

132  Nassau  Street,  New  York. 


ENGINEERS'  POCKET-BOOK.— The  IVoket-li....k 
of  Pocket-Books,  being  Molesworth  and  Hurst  t 
Pocket-Books,  printed  on  India  fxi(>er  and  bound 
together  in  one  volume,  royal  3:.'mo,  russia.gilt 
edges  ".  5.0( 


KM.INKKKS-  HA.Nii-l;i.i"K.-l:<-<->i>.  Kntriiicer's 
Hand-Hoofe  to  the  Ixjcal  B<^rd  K.xaniination.-, 
revised  by  W.  H.  Thorn,  lltb  edition,  revised 
and  enlarged,  witb  :M0  diagrams  and  iiC  large 
plates.   Crown,  Svo,  cloth  %i.lO 


TENTH  YEAR   OF  PUBLICATION. 


ii 


THE  ENGlNEEH. 


SOUTH  brookly;^  steam  engine  works, 

Successors  to  William  A.  Lii}jfhtliull, 
VAN  BRUNT  &  SUMMIT  STS.,  BROOKLYN,  N.  Y. 

New  York  OflUr,  61)  Wall  Mr<  (l. 

Iron  and  Brass  Foundry  and  Machine  Works, 

BUILDERS  OF 

LIGHTHALL  SURFACE  CONDENSERS. 

D.  B.  COBB'S  PATENT  lIUPROVEinEISTS. 
r-EEID  ATV-A-TEIH  IXJiZ^TJEmLJS,   etc.,  otc, 

Pat.  Combined  Surface  Condenser  and  Feed  Water  Heater. 

Cast  Iron  and  Brass  Tube  Heads,  Patent  Brass  Screw  Glands,  Patent  Taper, 
Washer,  Vulcanized  Fibre  and  Wood  Packings. 

LIGHT  WEIGHT  BRASS  CONDENSERS  A  SPECIALTY. 

CONDKNSliK  REPAIRS  PKO.nPri.V  ATTENDED  TO. 


i  Enpeerii  fforts 

93  LIBERTY  STREET, 


NEW  YORK. 

PROPRIETOHS  AND  MANUFACTURERS  OF 

WHEELER'S 

ImprovedPatentSnrfaceCondensers 

SEND  FOR  CIRCtlLAR. 

ALSO  THE 

WHEELER  "ADMIRALTY"  CONDENSER 
WITH  PATENT  SCREW  GLANDS, 

AND  THE  WHEELER-LIGHTHALL  CONDENSER,  with  Patent  Waterproof  Paper  Packings. 

Light  Weig-ht  Surface  and  Jet  Condensers  for  Steam  Yachts,  etc.,  a  Specialty' 


SHORT  LECTURES  TO  ELECTRICAL  ARTI- 
SANS. Being  a  course  of  experimental  lectures 
delivered  to  a  practical  audience.  By  J.  A. 
Fleming,  M.A.,  D.Sc,  (London).  Crown  octavo, 
cloth.  Price  81.50.  308  pages  with  73  illustra- 
tions. 

INVENTOR'S  MANUAL  —How  to  make  a  patent 
pay,  by  an  experienced  and  successful  inventor. 
Thousands  of  useful  inventions  are  every  year 
patented,  but  on  which  the  inventor  does  not  re- 
alize anything,  simply  for  wan:  of  information 
how  best  to  proceed  to  introduce  or  dispose  of 
his  invention. 


THE  COMPLETE  PRACTICAL  MACHINIST,  em 
bracing  Lathe  Work,  Vice  Work,  Drillsand  Drill 
ing,  Taps  and  Dies,  Hardening  and  Tempering, 
the  Making  and  Use  of  Tools,  etc.,  etc.,  by  Joshua 
Rose.  Illustrated  by  130  engravings,  crown  8vo 
cloth  82.50 

BOILER  MAKING  FOR  BOILER  MAKERS.— A 
Practical  Treatise  on  work  in  the  Shop,  show- 
ing the  best  Methods  of  Riveting.  Bracing  and 
Staying,  Punching,  Drilling,  etc.,  and  the  most 
economical  manner  of  obtaining  the  best  qual- 
ity of  output  at  the  least  expense.  By  W.  H. 
Ford,  M.  E.    IBmo.  cloth  8L00 


DORETHY   &    WADS  WORTH, 

357  We»t  St.,  New  York. 
BOILER  TUBE  STOPPERS. 


_     Patented  Apr.  10, 1877.  No.  189,429. 

Ship  and  Smitli  Work. 


Naval 
Constructors 
Architects. 
Builders. 
Mechanics. 
Assayers. 
Chemists. 
Scientists. 
Students. 


Size  IfxJxH 
in.  Complete 
pocket  book. 

All  practi- 
cal problems 
solved  at 
sight. 

Mailed  on  re- 
ceipt of  75  cts. 


E.  C.  SMITH,  No.  1  Broadway,  N.Y. 


WARMING  AND  VENTILATING.— A  practica 
treatise  on  warming  buildings  by  Hot  Water 
Steam  and  Hot  Air,  on  ventilation,  and  the 
various  methods  of  distributing  artificial  heat, 
and  their  effects  on  animal  and  vegetable 
Physiology.  To  which  arc  added  an  inquiry  in- 
to the  laws  of  radiant  and  conducted  Heat,  the 
chemical  constitution  of  Coal,  and  the  combus- 
tion of  smoke.  By  Charles  Hood.  8vo,  cloth, 
 85.00. 


BARNARD'S  SEPARATOR. 


'VALLEY  PUMP^CO.,  Easthampton.  Mass. 

DUPLEX  STEAM  PUMP 

FOR  AL.L  DUTIES, 

Simple,  Durable  and  Efficient. 

Send  (or  1890  Catalogue. 

HALL  STEAM  PUMP  CO..  91  Liberty  St.. 

INT <3  w  TTorlx.. 

CHICAGO,  PITTSBURGH  AND  ST.  LOUIS. 


93  Liberty  St.  A  113  Federal 
NEW  YORK.  I  BOSTON. 


y/l  PROVED 


PUMPING 


For  Every 

Class 
of  Work. 


Send  for  New 
Illustrated 


St..  ii 

dilT^'LOIj 


li1[iaMllliim»IH;lw»-«^Jr'!L 


The  new  Handy  Binder  makes  a  per- 
fect book  of  one  or  twenty-six  issues  of  The 
Engineer  Papers  bound  without  mutila- 
tion. Pages  open  flat.  In  flexible  board 
sides,  50c. 

KOBERT  P.  WATSON  &  SON, 

150  Nassau  Street,  N.  T. 


rmfi  HACif  w 


8 IX  CENTS  will  buy  a  Hack  Saw  Blade 
which  will  cut  iron  all  day  without  sharpen- 
ing, and  on  many  kinds  of  work  will  do  as  much 
as  $1  worth  of  files.  Twelve  cents  will  buv  a  butch- 
er's saw  blade  which  will  cut  bone  four  weeks 
without  filing.  Both  kinds  are  tempered  by  a  se- 
cret process  which  enables  them  to  do  five  times 
as  much  work  as  any  others  in  use.  All  saws 
marked  with  a  star  and  bearing  our  name  are 
fully  warranted  wherever  bought.  For  sale  by 
all  hardware  and  supply  dealers  in  this  country 
and  Europe. 

MILLERS  FALLS  COMPANY, 

93  Reade  St.,  Xew  York. 


For  Separating  and  Removing  Entrained  Water 
from  Live  Steam  ;  Condense  Water  and  Oil, 
Dirt,  etc.,  from  Exhaust  Steam.  Special  Device 
for  Surface  Condensers.  Send  for  Circular  and 
Prices. 

GEORGE  A.  BARNARP, 

IS  Cortlandt  Street,   NEW  IfORK. 


"Useful  Hints  on  Steam," 

By  E.  E.  KOBEKTS. 

Second  Edition.   A  Book  of  96  pages.  Illustrated. 
Full  of  information.   Mailed  upon  receipt  of 

20  CENTS. 

NO  POSTAGE  STAMPS  RECEIVED. 
Address,  W.  BLITZ, 
Telephone  Bldg.,  18  Cortlandt  S<.,  Ti.'V. 


lalaieid 

STEAM 
TRAP 


T^' CURTIS 

MANUFACTURED  BY 

THE  CURTIS  REGULATOR  CO., 
Beverly  St.,  Boston,  Mass. 

Has  balanced  Valve,  therefore 'works  equally  well  under 
HIGH  or  LOW  pressure  ;  discharges  full  area  of  pipe  ; 
has  hard  composition  float,  vented  to  the  atmosphere, 
and  is  warranted  not  to  collapse  or  fill. 

GENERAL  AGENCIES  : 

New  York,  109  Liberty  St. 

Plilladelpltla,  2,035  North  Front  St. 
Minneapolis,  210  South  Third  St. 
Cliicag-o,  218  Lake  St. 


JENKINS  BROS/  PUMP  VALVES. 


We  make  a  specialty  of  Hard 
Rubber  Pump  Valves  for  Hot  Water 
Oils,  and  Acids,  also  for  very  high 
pressures. 

Accept  no  Pump  Valves  as  JEN- 
KINS' or  JENKINS  BROS.'  unless 
stamped  like  cut. 


JENKINS  BROS., 

71  John  St.,  New  York. 
54  Dearborn  St.,  Chicago. 
I05  Milk  St.,  Boston. 
21  No.  Fifth  St.,  Phila. 


ELIANCE  HYDRAULIC  JACKS, 
SOLID  DRAWN  WELDLESS  STEEL  TUBES. 
ORIGINAL  DEAD-STROKE  POWER  HAMMERS, 

No.  14  North  Fifth  Street, 


PHILADELPHIA,  PA. 


STEVENS  PATENT 

IDEAL  PENCIL  DIVIDERS. 

Number  69. 

Sent  by  mail,  postpaid. 

3  Inch  only  $1.75 

Our  goods  excel,  for  neatness 
and  fine  finish,  any  other  make. 


TOOLS. 


STEVENS  PATENT 

FIRM  JOINT  CALIPERS. 

INSEDE.  No.  56  C. 


Price  per  pair,  by  mail,  postpaid. 


3  inch:. ...'.$0.35    8  inch... 

4  "    0.46  10  *•  .... 

5  "    0.55  12  "  .... 

6  "   0.65 

All  highly  polished. 


.»0. 
.  0.S5 
.  1.00 


Ideal  and  Leader  Spring  Calipers  and  Dividers,  Ideal  Surface  Gauees,  Depth  Gauges,  and 

Fine  Machinists'  Tools.     83f"  Illustrated  cn'"''""ie  free  to  nil, 
J,  STEVENS  ARMS  &  TOOL  CO..  P.  O.  Box    235  Chicopee  Fall.^.  Mass. 


THE  O'CONNELL  LOBEICATOB, 

"THE  GREASER." 

ECONOMY  of  lubiicaut, 

SIMPLICITY  Of  con.struction, 

DURABILITY,  and,  above  aU, 
RELIABILITY  iu  action,  and 
its  characteristic  points. 

NOTHING  AUTOMATIC  ABOUT  IT. 

The  hand  on  cup  prac- 
tically "feels"  the  pin. 

Castor  or  lard  oil,  grease  or  tallow 
plain,  or  a  mixture  of  any  or  all  can 
be  used  while  nnder  full  steam. 

O'CONNELL  &  CAHILL, 

PATENTEES, 

Manistee,  Mich. 


TENTH    YEAR    OF  P  U  B  L  I  C  A  T  I  O  N» 


TliE   ENGINE  Till. 


ill 


WM.    BERKEFELrO'S    FOSSIL    MEAL    COIWl'OSl'l  lOJN. 


Each  Bag  marked  with  trade  mark,  thUHlV 
Bkwark  of  Imitations.  Order  direct 
from  the  sole  proprietors  iu  the 
United  States, 

THE  FOSSIL  MEAL  COMPANY. 
August  Giese,       -  Proprietor, 
2  Cedar  St ,    New  York. 

Or  from  our  authorized  aL'eiits. 


DIXON  S  BELT  DRESSING 

_^  AND  LEATHER  PRESERVATIVE. 

Absolutely  preveiiis  a  belt  Iroiii  Slippiiis'  and  Iboioufjiily  preserves  the 
leather.  It  is  not  a  new  and  untried  article,  but  lias  tlie  strongest  recom- 
mendations. It  will  pay  you  to  send  for  circular,  for  it  will  save  you  money. 

JOS.  DIXON,  CRUCIBLE  CO.,  Jersey  City,  N.  J. 

LEClNTS  NEW  EXPANDING  MANDREL. 

(Patented  December  'X>,  1877.)  0 

If  You  will  Try  this  Tool  You  will  not 
Regret  the  Expense. 


AMATEUR'S  SIZE. 

Taking^  anything'  from  ^  to  1  inch  inclusive,  price  


.tS  00 


MACHINIST'S  SIZE. 

No.  1   Mtol    in.,  price  $10  00 

No.  3   1    to  IJ^  in.,  price   14  00 

No.  3  l^to2    in.,  price   18  00 

No.  4  (with  screws)  2    to3    in.,  price   33  00 

No.  5    "         "   3    to  4    in.,  price   44  00 


0.  W.  LE  COUNT,  South  Norwalk,  Conn. 


INDICATOR  PRACTICE  'AND  STEAM  ENGINE 
ECONOMY,  with  plain  directions  for  attaching 
the  indicator,  takmg  diagrams  computing  horse 
power,  drawing  the  theoretical  curve,  calculat- 

ting  steam  consumption,  determining  economy, 
locating  derangements,  etc.,  also  tables  required 
in  mating  the  computations,  by  Frank  F. 
Hemenway.   Price  82.00 


SLIDE  VALVE.— The  Slide  Valve  practically  con- 
sidered, by  N.  P.  Burgh,  Engineer,  containing 
illustrations,  and  Vi\  pages  of  letterpress.  Crown 
3vo,  cloth  82.0f) 

MECHANICAL  DRAWING.— Prepared  for  the  use 
of  tlie  Students  of  the  Massachusetts  Institute 
of  Technology,  by  Prof.  Linus  Faunce  Sl.-O 


®  ®  ®'®  <5IQ>  @  @  ©  (.  q 


Just 


(bi\TL-ANPT  STi^ET. 


FOR  1890, 


Issued, 


THE  RAILROAD,  TELEGRAPH  &  STEAMSHIP  BUILDERS'  DIRECTORY. 

A  United  States  Business  Directory  containing  the  names  of  manufacturers  and  dealers, 
covering   all   articles,  devices    and  materials   used  in  the  con.struction  and   operiition  of 

Railroad,  Telegraph,  Steamship,  Heat  and  Power,  Electric  Light 
Co.s'  etc.,  including  dealers  iu  Lumber,  Iron  and  Steel.  Locomotive  and 
Car  Builders,  Railroad,  Bridge  and  other  Contractors;  Electric  Light- 
Telegraph  and  Telephone  Co.'s;  Ship  Builders  and  Materials. 

Including  a  list  of  every  Railroad  in  the  United  States,  Canada  and  Mexico,  giving 
length  in  miles.  Rolling  Stocic  and  Officials  in  charge  of  ordering  and  Purchasinfi 
Supplies;  together  with  valuable  tables  useful  in  Railroad  Construction. 

Price,  *  $2.50,  * 


Our  Steam  Regulating  Devices 

Are  the  standard  used  by  all  the 
Sugar  Refineries,  Car-Heating  Companies,  Factories, 

Electric  Stations  and  Railroads. 
If  you  would  economize  fuel  write  the 
MASON    REGULATOR    CO.,  BOSTON. 
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Bobertson'g  Oil  Extractor. 

EXTB.iCTH  Oil.,  (iltEAMK,  OIIIT, 
ETC.,  KBOU  KXHAI'KT  HTEAM. 


WM.  B.  BROOK  6l  CO., 


MANUFACTDPERS'  AGKNTS  FOR 

n 


LEATHFR  BELTINC, 


Hole  Atj'cntsfor  IMia-n  v  r.iini  (ore  and  Hfiiiii  Tackin^H, 
Sole  Manufacturers  of  ACME  PISTON  PACKING. 

No.  4<)  John  Street,  -    -   >e\v  Vork  City. 


Telephone  Murray  153. 


RTTBHP.K 


COM  P.A  XV 

WRITE  FOR  CATALOGUE 


TriEAA^lUFAaURES  AND  PRODUCTS  • 

;0f  THE  UNITED  STATES..    _  J 

comprises  Every A'rtide  made  IntkiS  • 
%  Country  -Indexed  and  Classified  -and  0 
a  under  each  article  the  names  and  addre^^ej.  « 

•  THE  BEST  MANUFACTURERS.  S 

•  ^mpldf  in  One  Royal  Octavo  Vol  o/overl300pp  • 

•  Price  in  (lolfi  •6  lnj  Morocco *8-lnnew[)leLfikr*IO.  • 

•  .  INDISPENSABLE  • 

•  to  Buyers  of  ArticlfS  in  all  lines  and  • 

•  Invaluable  as  a  5tati5tical  work.  • 

•  Orders  received  at  office  of  this  Paper  •  • 


WORKSHOP  RECEIPTS,  for  the  use  of  Manu- 
facturers, Mechanics  and  Scientific  Amateurs. 
First,  second,  third  and  fourth  series,  each  con- 
taininfj  about  450  pases,  with  illustrations, 
crown  octavo,  cloth.    Price,  $2.00  each. 


ENG1NKEH.S"  SKhTCH-Bi /OK-Uf  me.hanical 
MoveiiientB,  Deviceb,  ApplianceH,  Contrivaii<e« 
and  LictailB,  eniploycd  in  the  De»l|,'n  and  Con- 
struction of  Machinery  for  every  pur[>OHe. 
Clasiiifled  and  arrau^ed  for  reference  for  the 
U8e  of  EnjrineerH,  Mechanical  Liraui^htiimen, 
Managers,  Mechanics.  In  ventore.  Patent  Agentit, 
and  all  engaged  In  the  Mechanical  Arts.  With 
nearly  two  thousand  illuHtrallonii.  Dckcriplive 
Notes  and  Memoranda.  By  Tbomati  Walter 
Barber,  Engineer.  Contents. — AccumulatorH. 
A<ljubting  devices.  Anchoring.  Anti-friction 
brarings.  Apparatus fordrawine curves.  Auto- 
matic cut-otT.  Balance  wciifbls.  Ball  and 
socket  joints,  lieam-eiigine  diagrams.  Bear- 
ings. Bed  plates,  fo^oaations.  Belt  gearinf;. 
Belt  Pulleys.  Blowing  and  exijausting.  Boilers, 
Types  of.  Bolts,  etc.  B<jring,  drilling,  etc. 
Brakes  and  retarding  appliances.  Cams,  Tap- 
pets and  wipers.  Carriages,  cars,  etc.  Centers. 
Centrifugal  force,  applications  of.  Chainu,  links, 
and  couplings.  Chopping,  slicing  and  mincing. 
Chucks,  grips  and  holders.  Circular  and  reci 
procating  motion.  Clulche^.  Comi>eni>ating 
and  balance  weights.  Concentralea  power. 
Concentrating  and  separating.  Condensing  aad 
cooling.  Connecting  rods  and  links.  Contracts 
ing  and  expanding.  Conveying  messages,  etc 
Conveying  morion  to  niovable  ports.  Convevors. 
Cotters,  etc.  Couplings.  Couplings  for  sLaft- 
inp.  Covers,  doors,  etc.  CYanes,  types  of 
Cranks  and  eccentrics.  Crushing,  rolling  and 
disintegrating.  Curves,  apparatus  fordrawing. 
Cushioning.  Cutting  tools.  Differential  gear 
Disintegrating.  Doors,  covers  manholes.  Draw, 
ing  and  rolling  metals,  etc.  Drawing  curves 
etc..  Apparatus  for.  Drilling,  boring,  etc. 
Eccentrics.  Elastic  wheels.  lilliptical  motion 
Engines  and  boilers  combined,  types  of.  Engines, 
types  of.  Exhausting  and  blowing.  Expand- 
ing and  contracting  devices.  Fasteoiug 
wheels  $3.du 


SUBSCRIPTION  BLANK. 

Messrs.  E«BERT  P.  WATSON  &  SON,  loO  Nassau  St,  N.  ¥. 

Enclosed  please  find  $2.00.  Please  send  to  my  address  The  EInodieeb  for  (me  year 
from  

Sign  Name  and  Address  very  plainly  and  always  give  your  house  number  where 

possible.   


ENGINEER'S  LOG  BOOK 

^  TO  GO  IN  BREAST  POCKET.-feS 

Being:  a  record  of  dally  riini)  for  one 
year,  ruled  for  all  temperatures,  press- 
ures, revolutions,  piston  speed,  ter- 
minals, hot  well  temperatures,  fuel 
burned,  ashes  and  wastes,  oil  used, 
defects,  repairs,  and  remarks. 

Price,  One  Dollar  by  Mail. 

EGBEET  P.  WATSON  &  SON,  N.  Y. 


THE  MILLWRIGHT  AND  ENGINEER'S .  COM- 
PANION, comprising  decimal  arithmetic,  tables 
of  square  and  cube  roots,  practical  geometry, 
mensuration,  strength  of  materials,  mechanic 
powers,  water-wheels,  pumps  and  pumping-en- 
gines,  steam-engines,  tables  of  specific  gravity, 
etc.,  by  William  Templeton.  Seventeenth  edi- 
tion, corrected  by  Samuel  Maynard.  Plat«a, 
12mo,  cloth  S2.$U 

FIVE  HUNDRED  AND  SEVEN  MECHANICAI. 
MOVE.MENTS.  Embracing  all  those  which  are 
most  important  in  dynamics,  hydraulics,  hydro- 
statics,  pneumatics,  steam-engines,  mill'  and 
other  gearing,  presses,  horology,  and  miscella- 
neous  machinery:  and  including  many  move- 
ments never  before  published,  and  several  of 
which  have  only  recently  come  into  use.  By 
Henry  T.  Brown   $1.0 


FOCMTY'S  PATENT 

BALANCED  STEAM  TRAP. 


The  important  feature  of  this  trap  is  that  it  has  bal- 
anced valves,  so  that  they  will  operate  with  any  pressure, 
no  matter  how  heavy  or  light.  These  valves  give  a  full, 
clear  opening,  and  can  be  made  of  any  size  desired,  pas- 
sing a  large  or  small  amount  of  water.  Another  feature 
of  this  trap  is  that  it  is  not  intermittent  in  its  action;  the 
flow  of  condensed  steam  (water)  is  constant,  no  matter 
what  the  quantity  may  be.  But  little  power  is  required 
to  open  and  close  the  valves,  as  they  are  balanced.  The 
trap  is  practically  self-adjusting  and  automatic.  The 
valves  and  valve-seats  are  of  brass,  as  alsothe  float,  which 
is  a  solid  drawn  brass  tube  very  carefully  made  and  tested. 
These  traps  are  largely  used  for  draining  coils  and  heating 
surface  in  sugar  evaporators,  for  kettles  in  breweries,  con- 
densed milk  factories,  for  steam  heating  apparatus  of  all 
kinds— in  fact,  all  places  where  it  is  necessary  t<>  carry  olT 
condensed  water. 

For  further  particulars,  price  list,  etc.,  address 

JAMES  H.  FO&ARTY,  97  Liberty  St.,  N.Y. 


MODKRN  PRACTICE  of  American  Machinists  and 
Engineers.  Hy  Egbert  P.  Watson.  This  is  a 
work  which  gives  full  illustration  of  all  the  drills 
and  cutting  tools  generally  used  in  machine 
shops,  together  witli  shop  practice  in  various 
cities,  shop  economies,  etc.,  etc.,  together  with 
brief  treatises  iiiul  hints  for  tlie  management  of 
steam  boilers.  Its  title  is  somewhat  misleading; 
it  was  modern  when  written  in  I^,  but  it  still 
has  a  wide  sale,  and  is  regarded  as  a  standard 
Work  $2.cO 

SHIPBUILDING.— Motiern  Shipbuilding,  and  th« 
Men  eiigaired  in  it  ;  a  review  of  recent  Progress 
in  Steuiiisliip  Design  and  Construction,  togethei 
with  descriptions  of  notable  shipyards  and  sta. 
tistics  of  work  done  in  the  principal  building 
districts.  By  David  Pollock,  Naval  Architect, 
with  Portraits  and  Biographical  Notes  of  Emi- 
nent Shipowners,  shipbuiUlers,  BMgineers,  and 
Naval  Arcliilei  ts,  also  views  of  notable  Ships 
Demy  Kvo,  handsomely  bound  in  cloth  $3.00 

MACCORD  S  KINEMATICS  ;  OR  PRACTICAL 
MEC;H.\MSM.— A  I  realise  on  the  Transmission 
and  Midilication  of  Motion  and  the  Construc- 
tion of  Mechanical  Movements.  For  the  use  of 
Draughtsmen,  Machinists,  and  Students  of  Me- 
chanical Engineering,  in  which  the  laws  govern- 
ing the  motions  and  various  parts  of  Mechanics, 
as  elTected  by  their  forms  and  modes  of  con- 
nection, are  deduced  by  simple  geometrical 
reasoning,  and  their  application  is  illustrated 
by  accurately  constructed  diagrams  of  the 
different  mechanical  combinations  dis- 
cussed $5.00 


MECHANICS.— The  Essential  Elements  ul  Practi- 
cal Mechanics,  based  on  the  principle  of  work, 
desigueil  for  Engineering  Students.  By  Oliver 
Byrne,  formerly  Professor  of  Mathemati--.-.  Col- 
lege for  Civil  Engineers.  Fourth  edition,  illustrat- 
ed by   numeroui    icovd   rjij/rarmys,  punt  Bv.., 

cloth  Sll.UO 

Conteutii. — Chap  1.  How  work  is  measured  by  a 
unit,  both  with  and  without  reference  to  a  unit 
of  time.  Chap.  2.  The  work  of  liviii,-  aveut.-.  the 
influence  of  friction,  and  introduces  one  o(  the 
most  beautiful  laws  of  motion.  Chap.  3.  The 
principles  expounded  in  the  first  and  second 
chapters  are  applied  to  the  motion  of  bodies. 
Chap.  4.  The  transmission  of  work  by  simple 
machines.   Chap.  5.    Useful  propositions. 

STEAM  ENGINE.— The  Cadet  Engineer,  or  Steam 
for  the  Student,  by  John  H.  Long,  c  hief  Engi- 
neer, U.  S.  Navy,  and  R.  H.  Bu£i,  Assistant  En- 
gineer, U.  S.  Navy,  cuts,  Svo,  cloth  

Contents. — The  advantages  and  disadvantages 
of  various  kinds  of  Enu'ines:  de'-cripti-.n.  a<lvan- 
tages,  and  di^.l■     .      -   -  i-,  of 

Boilers;  appei,^  .  the 

I'addle  Wheel,  ion 

of  Coal,  Erecti.  :.    .  ;  :  .  .-,  >   

of  Steam,  Cul-olls,   the  Indicator, 
Valve,  lialanced  Valves,  Saturation 
Marine  Boilers,  Scale, and  the  me. 1 
ing  its  Formation;  CondeU5«rs  .i  .iter 
Heaters,  Relation  of  Power  (or  :  ~|.eed 
in  Steam  Navigiit  ion,  Manageii.c  .'.     ;  J-iigines 
and  Boilers  at  Sea,  Overhauling  the  Engines  and 
Boilers  in  Port,  etc. 
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STEAM  USING.— Steam  Usin«r,  or  Steam  Engine 
Practice,  by  Chas.  A.  Smith,  C.  E.,  8vo,  cloth. 

  83  00 

Contents. — On  the  Nature  of  Heat  and  tlie  Prop- 
erties of  Steam  ;  Valve  Gear  ;  The  Quantity  of 
Steam  which  might  be  used  and  which  is  used  ; 
The  Indicator  and  Indicator  Diagram  ;  The  ex- 
periments of  Hirn  and  Hallauer  ;  Steam  Heat- 
ing. 

A  MANUAL  OF  STEAM  BOILERS.— Their  design, 
construction  and  operation;  for  technical 
schools  and  engineers.  Illustrated.  693  pp. 
By  R.  H.  Thurston,  M.  A.  Doc.  Eng.,  etc.,  etc. 
New  York  $6.00 


PUMP  MAKING.— A  Practical  Hand  Book  on 
Pump  Construction,  by  Philip  R.  Bjorling,  pia^es, 

crown  8vo,  cloth    $1.50 

Contents. — Principle  of  the  Action  of  a  Pump  ; 
Classification  of  thumps  ;  Description  of  various 
classes  of  I  umps ;  Remarks  on  Designing 
Pumps  ;  Materials  Pumps  should  be  made  of  for 
dilferent  kinds  of  Liquids  ;  Description  of  vari; 
ous  classes  of  Pump-valves  ;  Materials  Pump- 
valves  should  be  made  of  for  different  kinds  of 
Liquids  ;  Various  Classes  of  Pump-buckets  ; 
On  designing  Pump-buckets  ;  Various  classes  of 
Pump-pistons  ;  Cup-leathers  ;  Air-vessels;  Rules 
and  Formulas,  etc.,  etc. 


AUTOMATEC  ENGINES, 

Return  Flue, 
Portable  &  Upright  Boilers 
1 ,  3  and  6  h.  p. 

Send  for  photo  and  price  list. 
F.  J.  CURTIS, 

Spencerport,  N.ir. 


THE  CONTINENTAL  IRON  WORKS. 


SOLE  MANUFACTURERS  OF 

CORRUGATED  BOILER  FLUES 

Under  their  own  patents  and  those  of  SAMSON  FOX,  of  Leeds,  England. 
ITIADE  IN  SIZES  FRO»I  28  ins.  TO  60  ins.  DIAIHETER, 
  witlt  Flanged  or  Plain  Knds. 

(^"Take  Ferry  from  10th  or  23d  Sts.,  N.  Y.,  to  Greenpoint.-^gfl 
Thos.  F.  Rowland,  Pres.,  Warren  E.  Hill,    (.  vioe  Pres 

Thos.  F.  Rowland,  Jr.,  Treas.  Chas.  H.  Cobbett,  f 


SHIPBUILDING.— The  Power  and  Speed  of  Steam 
Vessels  calculated  by  Rules  adapted  for  Vessels 
of  all  types.  By  William  Bury,  M.I.M.E.,  Con- 
sulting Marine  Engineer,  rvith  diagrams^  small 
4to,  sewn     81.40 


THE  LANE  &  BODLET  CO., 

AitflinalicCit-oirEiiieii 


From  heavy  patterns  and  of  unexcelled 
workmanship. 

Steel  Boilers,  Feed  Water  Heaters, 
Shafting,  Pulleys  and  Gearing. 

THE  LANE  &  BODLEY  CO., 

267  to  275  Water  St., 

CINCINNATI,  O. 


Key-Seating  Machines 
and  20  in.  Drills 

A  SPECIALTY. 
SEND   FOR   LIST  OF 

New  ui  Secofld-Hand 

Iiathes,  Planers,  Drills, 

or  anj'thing  in  Machinists 
Tools  or  Supplies. 

W.  p.  DAVIS, 

Rochester,  N.  Y. 

Works  at  North  Bloomfield. 


NEWPORT  NEffSSHIP BDMNC  &DRYDOCK  CO., 


•WORSTS  JSTEWFORT  IsTE^WS, 

(ON  HAMPTON  ROADS.) 


Equipped  with  a  Simpson's  Basin  Dry  Dock,  capable  of  docking  a  vessel  600 
feet  long,  drawing  25  feet  of  water,  at  any  stage  of  the  tide. 
Repairs  made  promptly  and  at  reasonable  rates. 

SHIP  AND    ENGINE  BUILDERS. 

For  estimates  and  further  particulars,  address 
C.  B.  ORCUTT,  Pres't,  No.  l  Broadway,  New  York. 


TOBIN  BRONZE. 

Tensile  strength  upwards  of  79,000  lbs  per  sq.  in.  Torsional  Strength  equal  to  the  best 
Machinery  Steel.    An'i  Frict'onil  and  Non-Corrosiv.    Can  be  Forgfd  Hot. 

Rods  for  pumps  and  bolts.    Yacht  shafting.    Rolled  sheets  and  plates  for  pump  linings  and  conden- 
ser tube  sheets,  etc.   Spring  wire 

ANSONIA  BRASS  &  COPPER  CO., 


CHICAGO. 


Sole  HI nn ufnct livers. 
Send    for  rir<'iilar. 


NEW  YORK. 


AMERICAN  POP  SAFETY-VALVE. 

The  only  Automatic,  Adjusting,  Safety  Yalve  ever  produced. 

FOR  LOCOMOTIVES,  STATIONARY,  MARINE  AND 
PORTABLE  BOILERS. 

It  does  not  infringe  on  the  patents  of  any  valve  made 
We  guarantee  all  parties  buying  or  using  them  protection 
against  all  wiiits. 

Accepted  for  application  to  all  marine  boilers  by  the  Board  of  Super- 
fn 


vismg  Inspectors  of  Steam  Vessels,  and  approved  by  the  Secretary  of 
the  Treasury  at  Washington,  D.  C,  January,  1885. 

Approved,  and  its  adoption  recommended  on  U.  S.  Naval  Steam- 
ships, April  1,  1885,  by  U.  S.  Naval  Board  of  B^xaminers.  I 

J  AMERICAN  STEAM  GAUGE  CO., 

36  Chardon  Street,  Boston,  Mass.  j 

"  Send  for  Price  List. 
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B.  K.  CRAMP  &  CO., 

SOLE  MANUFACTURERS  OF 

AMERICAN 

MANGANESE  BRONZE, 


MANGANESE  BEONZE  FEOFELLEB  WHEELS 
 A  Specialty.  

TO  OWNERS  OF  STEAM  YACHTS. 

We  particularly  call  your  attention  to  advantages 
derived  from  the  use  of  these  Wheels  for  Steam  Yachts, 
and  would  recommend  as  a  means  of  obtaining  "  maxi- 
mum speed  at  minimum  expense  "  that  j  ou  adopt  a 
Mansanese  Wheel. 

CORRESPONDENCE  SOI.1C1TED. 


THIS   PAPER   CIRCULATES    AL.L    OVER  THE    UNITED  STATES. 
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STEAM   ENGINEERING,  APPLiED 


ENGINES  OF  THE  ♦NORMANNIA.' 

The  'Normannia'  is  one  of  the  fastest  of 
tlie  new  twin  screw  racers  lately  built,  and 
we  publish  an  engraving-  of  her  engines,  with 
a  description  of  the  same  taken  from 
Engineering: 

Tills  vessel  was  built  by  the  Fairfield  Company 
for  the  I  lainhurg- American  Company.  Tiie  propell- 
ing machinery  consists  of  two  sets  of  triple-expan- 
sion engines  in  two  separate  engine  rooms,  each  set 
having  three  inverted  cylinders  and  three  cranks. 
The  liigh-pressure  cylinders 
are  40  in.  in  diameter,  the  in- 
termediate pressure  cylinders 
(i7  in.  in  diameter,  and  ilie  low- 
pressure  cylinders  106  in.  in 
diameter,  with  a  stroke  of  5 
ft.  6  in.  The  liigh-pressure 
cylinders  are  fitted  with  piston 
valves,  and  the  intermediate 
and  low-pressure  cylindei-s 
have  two  piston  valves,  all 
worked  by  the  usual  link 
motion  valve  gear.  In  each 
engine  room  there  is  a  set  of 
air,  -feed,  and  bilge  pumps 
worked  by  independent  en- 
gines. Each  set  has  three 
steam  cylinders  placed  above 
tiie  air  pumps  and  working 
vertically.  Each  air  pump  is 
34  in.  in  diameter,  and  each 
steam  cylinder  14  in.  in  diam- 
eter; the  stroke  is  2  ft.  There 
are  also  in  eacli  engine  room 
two  centrifugal  pumps,  driven 
by  independent  engines;  these 
pumps  are  of  large  size. 
Besides  being  used  for  cir- 
culating water  through  the 
condensers,  they  have  a  con- 
nection with  the  bilge,  so  that 
they  may  be  used  for  pumping 
out  the  ship  in  emergency.  In 
the  engine  room  are  also  fitted 
auxiliary  condensers,  Weir's 
feed  heaters  and  evaporators, 
and  all  modern  appliances  for 
economizing  fuel  and  labor. 
In  addition  to  the  usual  feed 
donkey  in  each  engine  room 
there  is  a  similar  donkey  fitted 
in  each  boiler  compartment, 
with  the  connections  to  the 
hot  wells,  to  the  sea  and  ballast 
tanks.  The  boilers  for  supply- 
ing steam  to  the  engines  are 
nine  in  number,  16  ft.  in  diam- 
eter, and  17  ft.  6  in.  long.  They 
are  of  the  multitubular  type,  %■ 
and  are  fired  from  both  ends, 
and  have  three  funnels.  Each 
boiler  has  eight  corrugated 
furnaces,  making  a  total  of  12. 
The  boilers  are  constructed 
entirely  of  steel,  and  adapted 
for  a  working  pressure  of  KiO 
lbs.  per  square  inch.  They  are  . 
arranged  in  three  groups,  with 
a  coal  bunker  between  each 
group.  These  coal  bunkers  '< 
are  subdivided  with  a  long- 
itudinal water-tight  bulkhead. 

Each  stokehold  is  fitted  with 
two  fans  and  engines  in 
order  to  maintain  an  ample  supply  of  air  for  the 
furnaces  under  all  conditions.  These  fans  are 
driven  at  a  compaiatively  slow  speed. 

On  the  measured  mile  the  maximum  speed  was 
21  "^J"  knots,  the  engines  working  up  to  95  revolu- 
tions. The  mean  speed  on  several  runs  was  equal 
to  20.78  knots,  while  on  a  longer  trial  tlie  rate  of 
speed  maintained  was  20  knots  an  hoiir.  On  her 
maiden  trip  from  Southampton  to  New  York  the 
engines  were  at  no  time  pressed,  yet  the  average 
speed  was  I9I4  knots.  The  guaranteed  speed  was 
19  knots.  There  is  every  prospect  that  the  steamer 
will  gi-eatly  improve. 


Patterns  sliouhl  always  be  stamped  so 
that  if  any  part  is  out  of  its  proper  place  it 
is  easy  to  ascertain  wlierf!  it  b«;longs.  After 
being  returned  from  the  foundry,  patterns 
should  be  well  cleaned,  all  loose  parts  fitted 
in  their  places  .so  that  it  can  be  .seen  whether 
everything  has  been  sent  back  from  the 
foundry,  and  then  stowed  away  in  racks 
ready  for  use  when  i-equired.  A  foieman 
will  do  well  toac(|uire  as  much  knowledge 


We  will  send  sample  copies  to  anj-  address. 


^^uWde  his  own  immediate  work  as  he  can, 
•and  will  find  it  beneficial:  a  foreman  pattern- 
maker is  looked  on  as  a  sort  of  dictionary, 
and  is  often  consulted  about  matters  not 
connected  with  his  own  work,  both  b\-  fore- 
men, mechanics,  draughtsmen,  and  mastei-s. 
He  will  find  it  useful  to  tinderstand  the 
mixtures  of  metals,  how  to  calculate  weights 
of  castings,  and  be  able  to  do  simple  design- 
ing, as  there  are  many  odd  jobs  he  will  be 
asked  to  do  which  are  not  considered  worth 
while  sending  to  the  drawing  othce. — 
Mechanical  World. 


Sevkrai.  of  the  most  prominent  and  influ- 
ential citizens  of  Hartford,  f.'onn.,  have  es- 
tablished the  Board  of  Trade  Room  and 
Power  Company,  and  have  raised  $100,()()(i, 
this  amount  having  been  sub.scribed  by  citi- 
zens generally.  The  desire  is  to  establish  an 
experimental  station,  where  the  man  having 
an  undeveloped  idea  relating  to  machinery 
of  any  description,  but  having  little  money, 
can  obtain  for  a  nominal  rental  the  use  of 
such  tools  as  he  may  need 
to  enable  him  to  practi- 
cally demonstrate  the 
good  points  of  his  im- 
'  provement.    Should  it  be 

thought  desirable  to  place 
the  improvement  on  the 
market,  an  endeavor  will 
be  made  to  obtain  the 
required  capital.  This 
work  will  be  done  by  the 
members  of  the  company 
and  by  members  of  the 
board  of  trade  individ- 
ually, .since  the  company 
is  only  formed  to  foster 
the  mechanical  and  not 
the  financial  part  of  the 
scheme.  In  this  way  some 
new  industries  may  be 
brought  to  Hartford,  and 
some  of  the  established 
ones  may  be  benefited. 
The  method  of  making  the 
first  selections,  and  after- 
ward of  patenting  and 
pushing  the  invention,  and 
of  justly  treating  with 
the  inventor,  will  be  de- 
cided upon  when  the  time 
comes.  It  is  not  expected 
that  every  idea  experi- 
mented upon  will  prove 
successful,  but  it  is  ex- 
pected that  the  plan  will 
bring  out  many  ideas  of 
real  worth,  and  that  it 
mny  produce  results  of 
great  importance. —  Iron 
Age. 

The  Supreme  Court  of 
Minnesota  has  lately  ren- 
dered a  decision  declaring 
that  bank  checks  are  not 
cash,  and  do  not  possess 
legal  value  as  money  until 
cashed.  In  other  words, 
the  giving  of  a  check  on 
a  bank  is  not  a  payment 
when  passed  between  debt- 
or and  creditor,  but  onlj' 
becomes  so  when  the  money  is  received  on  it. 

This  interferes  with  the  schemes  of  inge- 
nious persons  who  give  checks  where  they 
have  no  deposits. 

Steel  changes  its  size  materially  after  be- 
ing hardened  and  fitted  to. standard  gauges, 
unless  permitted  to  season,  as  it  may  be 
called,  so  as  to  eliminate  the  tensions  set  up 
by  change  of  structiji-e  in  hai-dening. 

Assistant  Engineer  S.  J.  McKean,  U.  S. 
N.,  has  been  ordered  to  the  'Chicago,'  U. 
S.  N. 


\ 


SNAP  RINGS. 

The  preponderance  of  evidence  respecting 
good  performance  lias  long  been  in  favor  of 
snap  ring  packing,  so  has  its  cheapness,  but 
people  cannot  conceive  how  a  simple  ring  of 
cast-iron  sprung  into  a  groove  is  to  answer 
for  a  set  of  springs,  a  junk  ring  and  elab- 
orate packing  ring  out- 
side. The  thing  does  not 
seem  reasonable,  and  is 
not,  if  we  assume  the 
same  working  condi- 
tions. Under  the  old 
system  a  piston  was  car- 
ried by  its  packing,  now 
it  is  carried  on  its  own 
faces,  and  the  lings  are 
for  packing  onl^'.  We 
can  remember  when  pre- 
caution was  used  to  pre- 
vent the  follower  or  pis- 
ton plate  from  touching 
the  cylinder,  and  also 
further  back  when  the 
idea  of  a  cast-iron  bear- 
ing in  a  C3'^linder  would 
have  been  thought  de- 
struction.  Things 
change  in  these  times  of 
ours. — The  Journal,  In- 
dustry. 

We  respectfully  assert 
that  the  conditions  hav^e 
been  universally^  misap- 
prehended. Also  that 
pistons  are  generally 
improperly  fitted,  or 
rather  made,  for  they 
are  not  fitted  at  all.  For 
reasons  which  we  do  not 
know,  all  pistons  are 
made  too  small;  there 
seems  to  be  an  appre- 
hension .  on  the  pai't  of 
some  that  they  will  swell 
up,  or  expand  and  stick. 
There  need  be  no  such 
fear.  The  piston  ex- 
pands by  heat,  but  so 
does  the  cj^linder  in  the 
same  degree.  A  piston 
should  absolutely  fill 
the  cylinder;  then  very 
little  packing  will  keep  it 
tight.  As  for  its  drag- 
ging on  the  bottom  of 
the  cylinder,  when  in  a 
horizontal  engine,  that  is  a  small  matter  if 
the  piston  faces  are  wide  enough  to  do  the 
work.  With  the  sight  feed  lubricators  now 
in  use,  the  steam  is  always  greased,  so  that 
there  can  be  no  more  trouble  in  the  cylinder 
than  there  is  on  the  guide  bars..  It  is  well 
to  remember  that  a  piston  that  fills 
the  cylinder  is  alway's  central  in  it, 
while  one  that  is  a  quarter  of  an  inch 
smaller  tlian  it  either  drops  down  or 
rests  on  the  packing  rings.  These 
last  when  improperly  set  out  can  j-ti 
take  five  years'  wear  out  of  cylindei-  k 
compared  to  others  properly  set  out 

We  know  of  snap  ring  packing  in 
this  city  in  60"  pistons. 

The  "pinch  fit,"  so-called,  is  one  of 
the  best  devices  for  securing  arms 
or  pulleys  on  shafts  that  was  ever 
devised,  and  it  is  coming  into  use 
very  generally  wherever  it  can  be 
employed.  To  those  who  are  unac- 
quainted with  it  we  will  say  that  the 
pinch  fit  is  a  hub  which  has  two  lugs 
and  two  bolts  on  one  side.  The  hub 
is  slotted  through  to  the  bore,  which  is  made 
a  sliding  fit  to  the  shaft  it  is  to  go  on.  One 
turn  of  the  set  screw,  or  bolt  rather,  sets  the 
hub  absolutely  iron  and  iron  on  the  shaft, 
needing  no  key  to  make  it  secure.  Slack- 
ing the  bolts  renders'  it  easy  to  remove  the 
arm  without  driving  or  forcing  it  ofl". 

The  value  of  the  vessels  on  the  Great 
Lakes  is  estimated  at  $70,000,000  by  the  Ma- 
rine Record.    It  seems  large  to  us. 


COMPOUND    ENGINES    FOR  STEAM 
YACHTS. 

By  the  DETRorr  Dry  Dock  Works. 
The  engravings  on  this  and  the  next  page 
represent  the  compound  engine  built  by  the 
Dry  Dock  Works,  Detroit,  Mich.,  and  de- 
signed by  Frank  E.  Kirby.    A  full  view  of 


The  accommodation  in  the  shape  of  rooms 
provided  for  engineers,  in  the  majority  of 
steamers,  is  a  scandal  and  disgrace,  it  is 
bad  enough  where  the  present  rooms  are 
made  for  one  engineer;  but  when  two  men 
have  to  live  and  sleep  in  a  room  0  ft.  by  8  ft., 
It  is  time  the  sanitai-y  autliorities  sti^pped  in, 
despite  the  in.scription  on 
tiieroom  "certified  to  ac- 
commodate t  w  0  sea- 
men." Another  Board 
of  Trade  rule — no  such 
thing  as  engineers.  The 
chief  of  one  of  the  Atlan- 
tic racers  is  classed  as  a 
seaman  hy  tlie  Board  of 
Trade.  Let  some  of  our 
friends,  and  better  still, 
our  enemies,  measure  off 
a  room  (i  ft.  by  8  ft.:  if 
that  take  the  berths 
(these,  of  course,  are  one 
above  the  other),  tlien  a 
settee,  a  set  of  drawers, 
and  an  apology  for  a 
washstand,  and  the  y 
will  find  that  the  space 
left  is  about  3  ft.  by 
G  ft.,  and  this  is  all  the 
room  two  men  have  to 
move  in  when  in  the 
room  together;  if  a 
drawer  is  pulled  out,  or 
one  wishes  to  dress,  the 
other  mu.st  turn  into  his 
bunk  or  leave  the  room 
altogether.  ]Sice  treat- 
ment for  the  men  in 
whose  hands  is  placed 
the  making  of  quick 
passages  and  economical 
working  of  the  machin- 
ery under  their  charge. 
It  is  surely  possible  to 
provide  each  engineer 
with  a  room  at  least 
8  ft.  by  8  ft.  6  in.,  and 
lighten  the  laborious 
work  falhng  to  their 
part  hy  giving  them 
more  comfortable  quar- 
ters to  retire  to  when 
off  watch. — Engineers' 
Gazette. 


these  engines  was  given  in  No.  5,  current 
volume.  The  scale  of  these  drawings  is  3"  to 
one  foot,  but  persons  who  intend  to  use  them 
will  find  that  the  engravings  are  not  to  scale, 
as  the3^  have  been  reduced  and  engraved, 
which  is  against  accuracy.    The  engravings 


It  is  a  well-known  fact 
that  the  stone  in  an  opal 
ring  is  very  apt  to  be  lost  in  an  unac- 
countable and  mysterious  fashion.  This 
arises  from  the  fact  that  the  opal  possesses 
the  characteristic  of  becoming  slightly  en- 
larged under  the  influence  of  heat.  When, 
therefore,  its  owner's  hand  gets  hot  it  is 
liable  to  swell  and  force  its  setting 
open  to  a  certain  extent.  When  it 
grows  cold  again  the  gem  returns 
to  its  original  size.  This  process 
is  repeated  until  the  setting  becomes 
sufficiently  enlarged  to  allow  the 
stone  to  "drop  out  unnoticed.  An- 
other equalh'  practical  reason  for 
the  ill  favor  with  which  opals  are  re- 
garded is  that  they  are  very  easily 
broken,  and  cannot  therefore  be 
ooked  upon  as  safe  investments. — 
Chavibers  Journal. 


are  useful,  in  that  they  show  the  genera 
design  and  arrangement;  minor  details — in 
dimension — can  readily  be  supplied  hy 
builders. 


Brother  D.  C.  Reed,  inspector  of  steam 
vessels,  at  the  port  of  Milwaukee,  Wis.,  died 
at  that  place  in  the  early  part  of  this  month, 
aged  TG  years.  Bro.  Reed  was  an  esteemed 
honorary  member  of  M.  E.  B.  A.  No.  9,  and 
one  of  the  pioneers  in  the  trade. 


We  are  always  glad  to  oblige  our 
friends  in  doing  them  a  service  at 
a,ny  time,  but  we  must  draw  the 
line  at  working  up  indicator  cards. 
This  is  so  easily  and  readily  done 
by  any^one  with  a  little  practice,  that 
we  must  object  to  spending  our  time  upon 
them.  Very  many  persons  think  that  an 
editor  has  nothing  to  do  but  read  the  papers 
and  look  out  of  the  window  occasionally,  to 
see  how  the  world  is  going.  If  there  is  any 
bu.sier  man  than  an  editor  who  attends  to  his 
affairs  himself  we  do  not  know  where  that 
man  is  to  be  found. 


Don't  jump  into  a  hole  unless  there  is  a 
chance  to  jump  out  of  it. 


T  11  E  K  N  G  1  N  E  K  it 
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SUI'KKINTENDKNT  D.  P.  LlEIUIARDT,  of  the 

Post  ofticc.  J)o;ul  Letter  J)epai'tiiient,  states 
that  over  six  inillioti  pieces  of  mail  matter 
reacii  the  J)ea(l  L(!t  ler  Ollice  yearly  because 
of  incorrect,,  ill('<4il)le  or  deficient  addresses, 
or  insnilicient  postai^e.  A  larg-e  pi'opoi-tion 
of  the  matter  sent  1o  the  Dead  Letter  ollice 
fails  to  be  restored  to  senders  because  of  the 
absence  on  \vrapi)ers  of  anythin^^'  to  indicate 
owtHirship  thereof.  Of  the  letters  which 
reached  the  Dead  Letter  ollice,  42,000  were 
sent  (,o  fictitious  ad(lr(!sses,  and  wei-(;  ]>rinci- 
paliy  relatin;^-  to  swindles.  Many  contained 
money  with  oi'ders  for  tin;  purchase  of  fi"iud- 
ulent  goods.  Twenty-eight  thousand  letters 
contained  money  amounting  to  $48,()-l::3,  and 
four  thousand  others  contained  postal  notes 
aggregating  $5,300.  Ciiecks,  drafts  and 
notes  representing  nearly  a  million  and  a 
half  of  tlollars  were  also  received.  The 
r-emedy,  Superintendent  Liebhardt  says, 
lies  with  the  senders,  and  he  makes  these 
suggestions  :  Mail  matter  should  be  plainly 
and  correctly  addi'essed,  the  name  of  the 
post-oflHce  to  which  it  is  to  be  sent  should  be 
clearly  and  distinctly  stated,  and  the  name 
of  the  Stale  should  be  given  in  full.  Street 
and  house  number  should  be  given  in  every 
case  where  it  is  possible  to  do  so,  and,  in 
cases  whei'e  it  is  known,  the  place  of  em- 
ployment of  a  person,  as  well  as  his  resi- 
dence, should  be  given.  Letters  addi'essed 
to  persons  temporarily  sojourning  in  a  city 
where  the  letter  carrier  system  is  in  opera- 
tion should  be  marked  "transient,"  and  the 
name  and  address  of  the  sender  written  or 

printed  on  tiie  wrapper. 

 •  

At  the  Fourteen-Foot  bank,  off  the  mouth 
of  the  Delaware,  there  is  a  lighthouse. 
This  spot  is  twent3^-two  miles  from  land, 
and  its  surroundings  present  no  im'pediment 
to  the  waves  that  curl  over  it  with  terrific 
violence.  Even  in  the  summer  months  the 
pressure  of  the  waves  is  very  considei'able, 
averaging,  perhaps,  about  620  pounds  per 
square  foot  of  surface  exposed  to  it.  In  the 
wmter,  however,  the  avei'age  force  of  the 
waves,  as  determined  by  the  marine  dyna- 
mometer, is  said  to  rise  to  2,080  pounds'  per 
square  foot.  Stevenson  gives  authentic  rec- 
ords to  show  that  the  force  has,  in  stormy 
weather  off  certain  localities  along  the  Eng- 
lish coast,  amounted  to  no  less  than  4,335 
pounds.  When  this  is  properly  understood 
it  will  not  be  difficult  to  understand  why 
the  workmen  were  washed  away  from  the 
Fourteen-Foot  bank.  Eleven  times  their 
iron  cables,  several  in  number  and  the  heav- 
iest that  could  be  bought,  were  snapped 
asunder  and  the  scaffolding  attached  to 
them  was  washed  away.  It  was  only  by 
the  aid  of  tugs,  constantly  at  hand,  that 
the  men  thus  cast  adrift  were  rescued 
and  great  loss  of  life  prevented. 

Complaint  about  common  snap  ring  cyl- 
inder packing  is  invariabl}'  heard  where  it  is 
put  in  wrong.  Plain  snap  rings  for  cylin- 
der packing  ai-e  the  cheapest  and  handiest 
packing,  and  will  give  good  service,  if  given 
a  show.  After  turning  to  within  a  quarter 
of  an  inch  of  size,  and  facing  the  sides,  the 
ring  should  be  cut,  and  a  piece  taken  out, 
say  one  inch  long  for  IS-inch  rings,  then 
spring  the  rings  together,  and  tnvn  the  out- 
side true;  rings  made  in  this  way  are  round 
to  start  with,  and  have  considerable  spi'ing 
or  life,  and  will  be  tight.  Springing  rings 
into  tlie  cylinder  that  have  not  been  trued 
up  after  cutting,  is  a  poor  plan;  the  rings 

never  fit. — Locomotive  Engineer. 

■   

A  LAUNCH 


England,  and 


boiler  recentl}^  exploded  in 
^.t^.iv.,  ii.ivi  the  cause  is  shown  very 
plainly.  Fracture  commenced  close  to  the 
side  of  the  firedoor,  and  extended  all  round 
the  firebox  just  above  the  foundation  ring. 
The  plates  at  that  part  were  worn  to  the 
thickness  of  a  knife  edge  by  external  corro- 
sion, owing  to  the  launch  having  been  par- 
tially' filled  with  water  from  time  to  time 
when  out  of  use  and  exposed  to  the  weather, 
and  to  the  accumulation  of  wet  ashes  in  the 
ashpan  when  at  work. 


Pro.  Wadk,  in  his  Fibre,  awl  Fahric, 
says: 

"J.  ,  of  (iilbertville,  Mass.,  has  ac- 
cepted a  position  as  s(!Con(l-hand  in  the  card 
room,  etc." 

Now,  Bi'o.  Wade,  .\ou  area  reformer,  pure 
and  simple,  and  we  want  to  sw.  you  abolish 
this  silly  expression  for  all  time.  When  we 
were  both  young(!r,  men  were  v(^i'y  glad  to 
get  jobs,  and  hunted  for  them.  No  one  gets 
a  job  nowadays,  they  all  "accept  positions." 


COMPOUND  ENGINE  FOR  STEAM  LAUNCH 
No.  7. 

By  the  BUREAIT  of  StEAxM  ENtilNEERINO, 

I).  S.  N. 

TitK  diagrams  herewith  show  the  air 
pump  l)eam,  air  pump  cover,  in  plan,  and 


bracket  for  after  end  of  condenser.  Further 
details  will  appear  m  the  next  issue. 


A  FRIEND  who  means  well  says: 
"  American  mechanics,  botli  old  and  younj;-.  are 
becoming  more  educated  than  t'ornicrl)  :  and  as  the 
young  meclianic  becomes  tliorougldy  educated,  lie 
wiU  look  upon  his  trade,  whatever  it  may  be,  as  just 
as  respectalile  as  that  of  a  clerk  or  a  bookkeeper."' 

It  is  singular,  is  it  not,  how  the  occupa- 
tion of  a  clerk  or  a  bookkeeper  became  the 
standard  of  respectability — so-called.  We 
have  an  idea  that  no  handicraft  can  be  re- 
putable or  the  reverse,  but  that  it  is  tlie  in- 
dividual upon  whom  the  stigma  rests,  if  any- 
where. 



The  Marine  Record,  of  Cleveland,  has 
shed  its  skin  and  vastly  improved  its  ap- 
pearance and  make-up.  It  has  our  best 
wishes  for  its  continued  prosperity. 


(Jo.MPLAiNTS  of  tlio  inaccuracy  of  tlie  cen- 
sus of  large  cities  continue  to  be  made,  and 
thei-e  is  little  doubt  but  that  gro.ss  errors 
have  been  made.  (Jf  cour.se,  the  Commi.s- 
sioner  insists  that  there  are  none,  but  evi- 
dence that  there  ai-e  is  too  strong  to  be 
ignored,  and  in  this  city  there  will  be  a  i-e- 
count.  There  has  already  Ijeeii  a  partial 
recount,  which  shows  that  theie  have  been 
.serious  omissions.  The.s(?  corrections,  says 
Commissioner  I'orter,  will  not  be  accepU'd 
ollicially.  "  It  would  be  contrary  to  law  to 
accept  figures  fi-om  any  but  a  duly  author- 
ized agent  to  form  a  part  of  the  national 
census,"  he  said.  'The  only  u.se  to  which 
Mayor  Grant's  liguies  could  be  put  would 
be  to  use  them  to  coi'rect  our  schedules. 
For  instance,  if  a  name  appears  in  his  re- 
turns fr  om  a  certain  street  and  number, 
which  does  not  appear  on  our  schedules,  that 
name  would  be  noted,  together  with  any 
other  such  that  might  be  found,  and  a  sched- 
ule would  be  sent  through  Supervisor  Mur- 
ray to  the  place  indicated  for  the  express 
purpose  of  securing  the  omitted  names.  We 
could  not  take  .Mayor  Grant's  word,  or  that 
of  an}'  other  uiiautliorized  person,  for  the 
existence  of  the  people  said  to  have  been 
omitted  without  verification  through  our 
own  oflicers."  As  an  incorrect  census  works 
the  greatest  mischief  to  existing  death-rate 
statistics  anid  various  interests,  it  will  be 
seen  that  "  our  own  oflicers  "  will  not  be 
allowed  to  stand  in  the  wav  of  the  truth. 


The  engines  of  the  'Herman  Winter'  Ss., 
Metropolitan  Line,  N.  Y.,  are  finished  all 
over  :  polished,  not  mere  finish,  and  they 
look  lit  to  go  on  exhibition  in  the  coming 
World's  Fair  at  Chicago.  The  cranks, 
crank-shafts,  and  main  shafts,  binders  of 
main  beai  it)gs,  and  all  nuts  and  bolts  in  the 
couplings,  ai  e  brightly  polished  and  look  as 
if  they  had  just  come  out  of  the  shop  ;  they 
look  better  m  fact,  for  constant  rubbing  has 
made  them  brighter  than  the  finisher  left 
them.  All  the  brass  and  copper  work 
shines  like  so  much  gold,  and  there  is  no 
place  about  the  ship  where  a  man  cannot 
sit  down  in  his  good  clothes  without  soiling 
them.  The  engine-room  and  fire-room  area 
credit  to  chief  engineer  Duncan  ilclntyre 
and  first  assistant  E.  V.  Ballard,  and  de- 
serve special  mention.  American  engine- 
rooms  on  all  lines  out  of  this  port  are  clean 
and  in  good  order,  but  the  'Herman  Win- 
ters  engine-room  is  the  shiniest  place  we 
have  been  in  latelv. 


An  impression  seems  to  prevail  that  a 
diamond  will  not  break  if  struck  with  a  ham- 
mer on  an  anvil,  and  more  than  one  fine 
stone  has  been  shattered  in  attempted  tests, 
thus  proving  the  fallacy  of  the  assertion. 
While  the  diamond  is  very  hard,  it  is  also 
very  bi  ittle,  and  can  be  easily  broken;  and 
although  every  substance,  from  the  hard- 
ness of  feldspar  up,  including  a  cleavage  or 
cut  diamond,  will  scratch  glass,  nothing  but 
the  natural  edge  of  a  diamond  crystal  will 
cut  it.  If  a  stone  will  scratch  corundum, 
and  is  not  scratched  by  a  diamond,  it  is  safe 
to  assume  that  it  is  a  diamond.  It  is  well  to 
make  the  trial  on  a  smooth  or  polished  sur- 
face, otherwise  the  scratch  will  not  be  per- 
ceptible.— Kunz. 

■  •  ♦  

"Forming  a  company,"  seems  to  some  a 
cei-tain  guarantee  of  success  in  any  under- 
taking, but  it  is  very  far  from  being  that. 
Success  depends  wholly  upon  busine.ss  abil- 
ity, and  is  quite  independent  of  the  actual 
value  of  any  invention  or  enterprise.  Of 
course  we  mean  financial  prosperty  when  we 
say  succe.ss,  for  there  are  worthless  nos- 
trums calleil  medicines  put  on  the  market 
regulai-ly  which  have  no  remedial  value 
whatever,  but  are  successes  for  all  that,  in 
the  sense  that  they  (ill  the  pockets  of  the 
persons  who  make  them.  Forming  compa- 
nies is  a  simple  matter  so  far  as  the  mere  in- 
corporation of  them  is  concerned,  but  the 
fate  of  the  invention  or  enterprise,  whatever 
it  may  be,  depends  upon  the  stuff  the  mana- 
ger is  made  of. 


THE  KNGIJNEEll. 


LetliBii^  to  the  Editoii. 


7oavoid  misconceptiomoe  sMte  that  this  department  is  open  to 
all.  The  experienced  aiid  i7iexperienced  viechanic  and 
engineer  meet  on  common  grotma,  and  are  free  to  express 
their  views  in  their  ovm  way.  No  communications  will  be 
suppressed  except  their  tenor  and  tone  are  against  the  policy 
of  this  page.  Personal  reflections  should  be  carefully  avoided. 
Correspondents  need  not  hesitate  to  utrite  for  supposed  want 
of  abinty.  Sucii  corrections  as  are  needed  will  be  made  with 
pleasure.  It  is  specially  requested  that  all  figures  be  made 
very  plain  and  all  proper  names  clearly  written. 


NO  SUCTION. 

Editors  Engineer: 

Noting  an  article  in  the  last  issue  of  your  pai)er,  1 
would  like  to  ask  if  the  vacuum  created  by  a  pump 
plunger  has  any  elTect  in  reducing  the  vacuum  in  a 
condenser.  Does  the  air  pump  add  to  or  take  away 
from  the  vacuum?  Our  vacuum  is  very  poor,  and  I 
can't  make  it  any  better,  though  there  are  no  air 
leaks;  the  foot  valves  are  in  A  1  condition,  and  the 
joints  are  all  tight.  The  air  pump  stands  about  tour 
feet  higher  than  the  bottom  of  the  condenser.  I  be- 
gin to  think  this  is  the  trouble. 

Illinois.  SUCKEK. 

[A  condenser  with  a  vacuum  in  it  is  a  bad  thing  to 
pump  water  out  of,  if  the  water  has  to  be  raised 
any  distance.  There  is  no  atmospheric  pi-essure  to 
push  the  water  up  into  the  pump,  and  since  there  is 
no  "  suction"  to  the  pump,  your  condenser  probably 
contains  more  or  less  water  all  the  time.  This  ac- 
counts for  the  poor  vacuum.  Hot  water  gives  off 
vapor  which  destroys  the  vacuum.  You  can- 
not "pump  vacuum;"  vacuum  is  a  space.  You 
can  create  a  vacuum  by  pumping  the  air  or  vapor, 
out  of  a  closed  vessel,  leaving  the  space  behind — so 
to  speak  ;  then  you  have  the  vacuum  in  all  its  glory. 
Tlie  air  pump  should  drain  the  condenser  naturally 
and  not  "raise"  the  water  at  all. — Eds.] 

WEDGES. 

Editors  Engineers: 

Please  give  me  the  rule  for  finding  out  the  power 
required  to  raise  a  weight,  or  a  load,  by  a  wedge. 
Will  two  wedges  raise  a  load  quicker  or  easier  than 
one  wedge?  J.  McC. 

New  York. 

[The  force  required  to  be  exerted  on  a  wedge  to 
lift  anything  with  it  is  found  by  multiplying  the 
load  (when  known)  by  the  thickness  of  the  head  of 
the  wedge  and  dividing  the  sum  by  the  length  of  the 
wedge.    Suppose  the  load  is  400  lbs.,  and  the  wedge 

is  2"  on  the  thick  end  by  13"  long,  then  =66^ 

pounds  to  be  put  on  the  head  of  the  wedge  to  raise 
the  load.  You  can  strike  a  one  pound  blow  with  a 
sledge  66J  times,  or  two  33^  pound  blows,  as  seems 
most  agreeable.  Two  wedges  will  exert  more  power 
than  one  wedge.  Each  wedge  transmits  whatever 
force  is  applied  to  it. — Eds.] 

NATIONAL    MARINE    ENGINEERS'  BENEFICIAL 
ASSOCIATION. 

To  the  Order  Wherever  Found,  Greeting : 

You  are  hereby  officially  informed  that  District 
Deputy  A.  H.  T.  Simpson  has  instituted  Association 
No.  82,  in  Bath,  Me.,  at  which  time  the  following 
officers  were  chosen  and  installed  :  Past-President, 
Robert  Shea;  President,  C.  Gacenback ;  Vice-Presi- 
dent, Herbert  Shea  ;  Recording  and  Coi-responding 
Secretary,  Chai-les  Mitchell;  Financial  Secretary  and 
Treasurer,  Frederick  Gowell;  Chaplain,  William 
Shea ;  Doorkeeper,  Fremont  Farnum  ;  Conductor, 
John  Hughes. 

Address  of  corresponding  secretary,  Chas.  Mitch- 
ell, Bath,  Me. 

National  President  Galwey  expresses  the  desire 
that  each  corresponding  secretary  transmit  a  letter 
of  congratulations  to  Association  No.  82. 

Fraternally,  in  Unity  and  Friendship, 

James  Henry  Harris, 

National  Secretary. 

82  Madison  Street,  Chicago,  111. 


Professor  Edward  Perrier  lately  com- 
municated to  the  French  Academy  of 
Sciences  the  results  of  some  experiments 
made  hy  him  at  the  zoological  laboratory 
of  the  Saint  Cloud  normal  schpol,  upon  the 
use  of  artificial  sea  water  for  the  preserva- 
tion of  marine  animals,  in  large  aquariums. 
The  solutions  employed  have  been  reduced 
by  him  to  the  following  formula  for  from  3 
to  4  quarts:  Chloride  of  sodium  (common 
salt)  81  grams,  sulphite  of  mag-nesia  7 
g'rams,  chloride  of  magnesium  10  grams, 
chloride  of  potassium  2  grams.  During  the 
exposition  this  solution  gave  as  good  results 
as  natural  sea  water,  with  very  much  less 
expense.  It  seems  well  adopted  to  baths  at 
home.   .  ^  .  

What  is  termed  "a  popular  vote"  on  anj^ 
subject  is  wholly  useless  if  it  is  in- 
tended to  show  current  opinion.  Tf  the 
popular  vote  is  honestly  recorded,  and  not 
manipulated  by  persons  interested  in  proving 
one  side  of  a  question,  it  proves  the  old 
maxim  in  the  copy  book.  "Many  men  of 
many  minds,"  for  there  are  about  as  manj'^ 
on  one  side  as  on  the  other. 


THE  ARMOR  PLATE  TRIAL. 

The  three  plates  tried  at  Annapolis  were  a 
Cammell  compound,  a  Schneider  all  steel, 
and  a  Schneidei'  nickel  steel,  this  la.st  having 
an  alloy  of  about  four  per  cent,  nickel  with 
the  steel,  inasmuch  as  recent  experiments 
made  at  Le  Creusot  have  indicated  that  this 
combination  yields  an  increase  in  strength 
and  resisting  power.  The  plates,  which  were 
each  eight  feet  high  by  six  feet  wide,  and  ten 
and  a  half  inches  thick,  and  l)olted  to  similar 
oak  backings,  were  placed  on  the  arc  of  a 
circle  about  thirty  feet  from  tlie  muzzle  of 
the  gun.  This  was  a  G-incli  navy  breech- 
loading  rifle,  a  little  longer  than  the  pieces 
now  in  service,  so  as  to  give  a  higher  initial 
velocity.  The  projectiles  weie  Holtzer 
forged  steel  .shells,  weighing  100  pounds 
each;  pi  opelled  by  441  pounds  of  cocoa  pow- 
der, they  were  to  have  an  initial  velocity  of 
2,07,')  feet  per  second. 

The  first  shot  was  delivered  against  the 
lower  right  hand  corner  of  the  Schneider  all- 
steel  plate,  in  which  the  projectile  remained 
embedded,  the  point  having  gone  a  few 
inches  through  the  steel,  leaving  only  a  local 
injur}'  immediately  around  the  hole.  The 
next  projectile,  fired  at  the  Cammell  plate, 
passed  entirely  through  it  and  remained  in 
the  oak  backing,  making  several  large  cracks 
in  the  plate,  radiating  in  various  directions. 
The  third  shot  was  delivered  at  the  nickel- 
steel  plate,  which  gave  even  fewer  indica- 
tions of  injury  than  the  all-steel  plate,  on\y 
the  point  reaching  the  oak  backing.  These 
results  were  I'epeated  during  the  subsequent 
rounds.  Stated  briefly,  the  four  shots 
near  the  corners  of  each  plate  left  the  two 
Le  Creusot  plates  practically  as  good  as 
ever,  except  in  circles  of  two  or  three  inches 
around  the  four  holes,  whereas  the  Sheffield 
plate  was  almost  l)roken  up  by  deep  cracks 
in  every  direction,  and  many  pieces  of  steel 
were  scaled  ott',  while  the  penetrations  into 
the  backing  had  been  complete  with  every 
projectile  fired. 

While  the  report  of  the  Board  of  Naval 
Officers  of  which  Rear  Admiral  Kimberley 
is  president,  will  be  made  up  only  after  the 
final' test,  which  is  to  be  a  single  shot  with 
the  8-inch  gun  at  the  center  of  the  plates, 
the  fate  of  the  Cammell  is  already  determin- 
ed. It  is  practically  out  of  the  final  competi- 
tion, where  the  onlj'  remaining  interest  is  to 
see  which  of  the  Schneider  plates  will  show 
the  better  results  under  the  S-inch  gun  with 
its  heavy  charge  and  Firth  projectile.  The 
nickel-steel  had  rather  the  advantage  in  the 
opening  stage  of  the  contest,  and  it  only  re- 
mains to  find  the  result  of  a  heavier  attack. 
But  the  compound  plate  is  already  disposed 
of,  and  the  Creusot  system,  which  is  the  one 
adopted  by  the  Navy  Department  in  its  con- 
tract with  the  Bethlehem  Iron  Company,  has 
certainly  won  a  victor}^. 


Almost  any  kind  of  a  machine  will  oper- 
ate a  band  saw  that  is  in  proper  order,  and 
no  kind  of  a  machine  will  operate  a  saw 
that  is  not.  The  teeth  must  be  stiff  and  ob- 
tuse, also  thin  at  the  point  and  sharp. 
These  two  things  are  directly  opposed,  if 
we  assume  that  thin  pointed  teeth  must  be 
of  the  acute  hook  form  to  attain  a  thin  edge. 
This  is  not  necessaiy.  What  the  teeth 
want  is  an  obtuse  angle,  veiy  stitf,  and  a 
short  hook  point  "swaged  on"  and  spread 
at  the  same  time  to  form  the  set.  Machines 
are  now  made  for  this  purpose,  and  an 
experienced  saw3'er  when  he  first  sees 
a  saw  thus  dressed  is  convinced  without 
an  experiment  even. — llie  Journal,  In- 
dustry. 

We  find  this  paragraph  in  a  contempo- 
rary: 

"We  are  informed  that  the  saving  in  coal  by  the 
use  of  the  new  engine  is  from  seven  lo  eight  dollars 
per  day.  A  cheap  quality  of  coal  is  used;  with  high- 
priced  coal  the  saving  would  be  even  greater." 

The  average  man  reads  this  twice  to  see 
if  he  has  read  it  correctl}';  then  he  wonders 
why  the  compan}^  uses  cheap  coal  at  a  loss 
when  the}'  know  the}'^  can  use  dear  coal  at  a 
profit. 


ROUND  PEGS  IN  SQUARE  HOLES. 

]\Ik.  W.  H.  Pkeece  .says  that  one  reason 
for  the  retardition  of  electrical  progress  in 
England  has  been  that  the  users  of  the  elec- 
tric light  have  been  paying  heavilj-  for  the 
education  and  experience  of  amateur  trades- 
men and  inexperienced  conti  actors,  and  have 
neglected  to  avail  themselves  of  the  profes- 
sional services  of  the  experienced  electrical 
engineer.  "  People  who  would  not  build 
houses  without  the  architect,  nor  construct 
bridges  without  the  engineer,  nor  make 
their  wills  without  the  lawyer,  rush  wildly 
into  the  use  of  electricit}'  without  any  pro- 
fessional assistance,  where,  above  all  things, 
experience  and  knowledge  are  essential  to 
prevent  disaster  and  disappointment.  Large 
installations  have  been  completed  without 
specifications  to  guide  the  contractor,  and 
witliout  inspection  to  see  that  the  work  has 
been  propei'ly  done.  The  user  has  paid 
violently  for  his  temerity,  and  fires  and 
accidents  have  been  the  result. 

The  same  is  true  of  amateur  editors  upon 
alleged  technical  papei-s.  The}'  comment 
crudely  upon  the  experience  of  others,  not 
knowing  that  their  speech  bewrayeth  them 
in  every  issue.  In  one  of  the.se  papers  we 
find  the  editor, so  called,  talking  about  "bear- 
ings for  a  flywheel,"  whatever  they  may 
be.  No  one  ever  saw  a  flywheel  in  a  bear- 
ing of  any  kind, yet  this  amateur  proceeds  to 
comment  upon  the  matter  as  though  he  had 
had  some  experience  in  it.  "  'Twas  ever 
thus." 


A  LITTLE  experience  in  life  makes  it  plain 
that  one  element  of  what  is  called  "success" 
consists  in  a  certain  toughness  of  the  con- 
science. By  "success"  we  mean,  of  course, 
worldly  success  under  the  present  conditions. 
We  do  not  mean  the  true  and  high  success, 
the  conduct  of  one's  life  in  all  honesty,  with 
the  rewards  of  a  pure  fame  and  the  better 
rewards  of  conscious  clarity  of  purpose,  and 
fairness  of  action.  We  mean  that  men  of 
business  who  are  trying  to  live  up  to  an  ideal 
are  very  apt  to  find  less  scrupulous  men 
passing  them  at  cei^tain  points,  and  some- 
times perraanentl}'  outdoing  them  in  the 
mere  race  for  wealth,  from  the  fact  that  the 
latter  are  less  hampered  at  critical  moments 
b}'  conscientious  considerations. 

The  principle  is  true  in  ordinary  business; 
it  is  true  in  politics;  it  is  pai-ticularly  true  in 
the  journalistic  world.  It  is  a  harder  task, 
it  requires  more  genuine  ability  and  greater 
"sta3  ing  power,"  to  reap  worldly  success  in 
this  field  scrupulously  than  un.scrupulously. 
The  fact  is  that  thei-e  is  altogether  too  much 
reverence  for  rascals,  and  for  rascally  meth- 
ods, on  the  part  of  tolerabl}-  decent  peo 
pie.  Rascality  is  picturesque,  doubtless,  and 
in  fiction  it  has  even  its  moral  u.'^es;  but  in 
real  life  it  should  have  no  toleration;  and  it 
is,  as  a  matter  of  fact,  seldom  accompanied 
by  the  ability  that  it  brags. — The  Century. 
■  ♦^^  

In  the  examination  of  lubricating  oils  the 
co-efficient  of  friction  is  the  proportion  which 
resistance  to  sliding  bears  to  the  force  which 
presses  the  surfaces  together.  Many  insti'u- 
ments  have  been  devised  for  this  purpose, 
but  notwithstanding  the  use  these  instru- 
ments have  had,  m}'  impression  is  that  engi- 
neers are  far  from  satisfied  with  the  results 
obtained,  and  do  not  place  as  much  reliance 
thereupon  as  formerly.  An  oil  tested  upon 
the  tester  may  show  a  fine  lubricant,  while, 
put  under  practical  working  upon  a  freight 
car  (for  instance)  would  prove  vastly  in- 
ferior. This  very  often  happens,  and  it  has 
led  many  engineers  to  test  each  oil  b}-  a  long 
run,  with  the  particular  kind  of  machinery 
upon  which  it  is  to  be  used. — Pro/.  T.  B. 
StiUnian. 


The  strength  of  the  material  held  in  so- 
lution in  the  Chicago  River  and  the  canal  is 
best  explained  by  stating  that  the  river 
water  is  used  by  engineers  to  clean  the 
boilers.  The  boilers  are  pumped  full  when 
the  vessels  arrive,  and  it  effectually  removes 
the  scales  in  them.    So  sa^'s  an  item.. 


THE  E]\GINEER. 


THE  SAFETY  VALVE  AND  ITS  PRIN- 
CIPLES. 

To  find  the  upward  pressure  upon  a  valve, 
its  diameter  being  known,  we  first  find  the 
area,  that  is  the  whole  surface  of  valve 
acted  upon  by  steam  pressure;  to  do  this 
we  square  the  diameter,  (that  is,  multiply 
the  diameter  by  the  diameter),  or,  sujjpose 
we  have  a  valve  4  inches  in  diametei':  to  lind 
the  area  we  multiply  the  4"  by  4",  which 
gives  16"  square  inches.  This  would  bo  all 
right  if  the  valve  wass(|uare  or  rectangular, 
but  as  it  is  circular  it  is  too  great;  we  must 
then  reduce  it  to  circular  inches  by  multi- 
plying the  IG  by  the  decimal  .7854,  which 
gives  12.5GG4,  and  this  multiplied  by  the 
steam  pressure  gives  the  total  pressur'e 
forcing  the  valve  upward.  The  difference 
between  a  square  inch  and  a  circular  inch  is 
this:  a  square  inch  is  a  square  whose  sides 
are  one  inch,  a  circular  inch  is  a  circle 
whose  diameter  is  one  inch;  it  can  ther'efore 
be  contained  within  a  square  inch;  or,  the 
area  of  a  circular  inch  is  .7854  of  a  square 
inch. 


lia. 

d 

1H 
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We  should  now  be  able  to  solve  any  prob- 
lem relating  to  the  safety-valve,  and  will 
take  examples  in  finding  the  weight,  the 
pressure,  the  length  of  lever,  and  diameter 
of  valve. 

Example  First. — What  weight  should  be 
placed  at  the  end  of  a  safet3^-valve  lever, 
diameter  of  valve  being  3  inches,  weight  3 
pounds,  4  inches  from  the  fulcrum.  The  lev- 
er is  30  inches  long  from  the  fulcrum,  large 
end  weighs  3  pounds,  small  end  3  pounds, 
steam  pressure  is  50  pounds. 

4    2(5  ^ 
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Rule. — Multiply  the  area  of  the  valve  by  the  press- 
ure, and  by  its  distance  from  the  fulcrum  multiply 
the  weight  of  lever  by  its  center  of  gravity. 

Multiply  the  weight  of  valve  and  stem  by  its  cen- 
ter of  gravity,  or  distance  from  the  fulcrum.  Add 
the  last  two  products  together  and  subtract  the  sum 
fi-om  the  first  product,  and  divide  the  remainder  by 
the  length  of  lever. 

3"  dia.  of  valve  5:3;  :30:12" 
3  Center  of 

9  gravity  ol 

.7854  lever  from  fulcrum. 

7,0086  area  of  valve. 
.50  lbs. 


14i:{ 

79. 


7200 


1341.73 


353.4300  Total  )>ressure  on  valve. 
4"  Dist  .from  fulcrum. 

5  lbs.  weight  of  lever. 
12  e.g.  3  weightsof  valve. 
150         4  c.  g. 
_12  12 
72 

Length  of  lever  =  30)1341.72  (  44.7  pounds  weights  of  ball. 
120 
141 
120 
217 
210 


What  pressure  upon  a  safely  valve  will 
balance  a  weight  of  50  pounds,  30  inches 
from  the  fulcrum,  diameter  of  valve  3  inches, 
weight  3  pounds,  4  inches  from  the  fulcrum. 
Large  end  of  lever  measures  3  inches,  small 
end  2  inches,  and  weight  7  pounds. 

Rule. — Multiply  weight  of  ball  by  its  distance  from 
the  fulcrum,  multiply  weight  of  lever  by  its  center 
of  gravity;  multiply  weight  of  valve  and  stem  by 
its  center  of  gravity,  add  all  the  products  together, 
and  divide  by  the  area  of  valve,  nuiltiplied  by  its 
distance  from  the  fulcrum. 


2X2^-3. 
2+3= 
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1.4 
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Weiglit  of  ball 
Dist  for  fulcrum  30 

l.^iOO 
98 
12 

1610 


12.  TMA)  1610. 0000(138. 1  pounds 


14.0=Centcr  of  gravity  of  lever. 
Weight  of  lever  7     Weight  ol  valve  3 


125664 
353360 
251328 
1019320 
1005312 
140080 
125664 


pressure 
upon  the 
valve. 


c.  g. 


area  of  valve 


At  what  distance  from  the  fulcrum  must 
the  weight  be  placed  on  a  safety  valve  lever, 
so  that  the  valve  will  blow  oil  at  100  lbs.? 
Weight  of  ball  being  iOO  lbs.,  diameter  of 
valve,  3  ins.,  and  weight  4  lbs.;  center  of 
gravity  of  the  valve,  5  ins.  from  the  fulcrum; 
center  of  gravity  of  lever,  15  ins.  from  the 
fulcrum,  weiii'ht  10  lbs. 

5  -M  
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12  ft. 
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Rule. — Multiply  area  'of  valve  by  the  pressure, 
and  by  its  distance  from  the  fulcrum  multiply 
weight  of  lever  by  its  distance  from  the  fulcrum, 
multiply  weight  of  valve  and  stem  by  its  distance 
from  the  fulcrum,  add  the  two  last  products  together, 
and  substract  the  sum  from  the  first  product.  Divide 
the  remainder  by  the  weight  of  the  ball. 

Dia.  of  valve  3  Weight  of  lever  10  Weight  of  valve  4 

c.  g.  5 
20 


3 
9 

.7854 


15 


Area  of  valve 
Pressure 


100 


Total  press.  706.8600 
Dist.  from  fulcrum  5 

3534.3000 

170 
3364.3 


150 
20 
170 


108)3364.3(31.15  inches 


324 
124 
108 
163 
108 
550 
540 


Length  of  lever 
from  fulcrum. 


31.15 


26.15  ini  bes. 

Length  of  long 
arm  of  lever. 


What  must  be  the  diameter  of  a  safety 
valve,  the  weight  on  end  of  lever  being  GO 
lbs.,  and  its  distance  from  the  fulcrum  30 
in.,  weight  of  lever  7  lbs.,  and  its  center  of 
gravity  16  in,  from  the  fulcrum,  weight  of 
valve  3  lbs.,  and  its  center  of  gravity  3  in. 
from  the  fulcrum,  pressure  of  steam  70 lbs.? 

3   3.7  


60 
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Ride. — Multiply  weight  of  ball  by  its  distance  trom 
the  fulcrum, multiply  weight  of  lever  by  its  distance 
from  the  fulcrum,  multiply  weight  of  valve  by  its 
distance  from  the  fulcrum,  add  the  three  products 
together,  and  divide  the  sum  by  the  pressure  multi- 
plied by  the  distance  the  valve  is  from  the  fulcrum, 
and  by  the  decimal  .7844. 

Weight  of  ball  60  Weightof  valve  7  Weight  of  valve  3 

Dist.  from  fulcrum      30  e.g.       16  e.g.  3 

1800  112  9 

112  Pi'essure,  70 

9  Dist. from  fulcrum,  3 
210 
7854 
840 
1050 
1680 
1470 
164.9340 
164.9340)1921.0000(11.64 
1649340 


Sq.root  of 
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2716600 
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10(;726b0 
98S7040 
"  7845600 
6597360 
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EXIT  THE  SPEED  TRIAL. 

P>v  foreign  ad\  i(.es  we  learn  that  high- 
speed forced  (ii  auglit  trials  of  naval  vessels 
are  to  be  aboiislied  in  the  English  navy,  and 
a  more  rational  system  intioduced.  Wo 
liave  always  contended  that  the.se  tests  were 
not  only  useless  for  any  practical  benefit, 
but  that  they  set  up  strains  which  were  jjreju- 
dicial  to  the  life  of  the  machinery.  Under 
stress  a  cai't  hor.se  may  be  induced  to  a 
burst  of  speed,  but  his  natuial  ability  re- 
mains the  same  in  spite  of  his  spurt.  It  is 
tiie  same  with  a  vessel,  and  it  is  very  little 
satisfaction  when  at  sea  with  a  dirty  bottom, 
foul  boilers,  and  leaky  engines,  to  know  that 
the  same  ship  made  ten  miles  an  hour  more 
when  in  holiday  trim  and  apple  pie  order — 
whatever  this  last  may  be.  Our  contempo- 
rary says: 

"The  Admii  alty  author  ities  have  come  to 
the  conclusion  that  the  engines  of  ships  of 
war- have  an  undue  proportion  of  mishaps, and 
have  ordered  that  periodical  trials  be  made 
according  to  the  following  amended  reg-ula- 
tions:  High-speed  trials  are  to  be  made 
once  a  quarter,  each  trial  to  be  of  not  less 
than  twenty-four  hours'  duration  whenever 
circuiTLstances  will  permit,  with  the  engines 
working  at  from  one-half  to  two-tliiixls  of 
their  specified  nalui^al  draught.  The  engines 
and  boilers  are  not  to  be  pr-essed  beyond 
this,  except  in  cases  of  emergency.  iJuring 
each  trial  the  engines  are  to  be  run  for  a 
period  of  four  hours  at  their  highest  speed 
with  natural  druught,  but  the  liorse-power 
developed  is  not  to  exceed  the  specified  nat- 
ural draught  power.  The  I'ate  of  speed  at 
which  ordinary  passages  are  to  be  made  is 
left  to  the  discretion  of  the  commander  and 
senior  officer's." 

High  speed  at  half  to  two-thirds  natural 
draught  power,  would  seem  to  be  a  mis- 
nomer, and  is  going  too  far  in  the  other  di- 
rection. There  would  seem  to  be  no  objec- 
tion to  driving  engines  up  to  their  full  power. 
It  is  when  they  go  beyond  this  that  trouble 
ensues.  Any  regulation  that  will  abolish 
high-speed  trials,  as  they  are  now  carried 
out,  would  be  beneficial  to  the  ships. 

We  do  not  assume  that  boiler  insurance 
companies  are  infallible;  in  fact — judging 
from  some  results  of  their  work — a  few  of 
them  have  been  far  from  perfect;  but,  tak- 
ing in  view  the  wide  scope  of  their  business, 
and  the  general  difficulties  they  have  had  to 
contend  with — due  largely  to  indifference  and 
perversity  of  steam  users — we  consider  that 
the.y  have  done  the  public  excellent  service 
in  the  past,  and  are  at  present  capable  of 
doing  equally  good  service  in  the  future. 
There  is  one  danger,  and  that  is  unhealthy 
competition  in  procuring  business.  Com- 
petition there  will  always  be,  but  for  the 
credit  of  their  inspection  work,  and  with  the 
view  of  extending  public  confidence  in  steam 
engineer  ing,  we  hope  that  the  leading  boiler 
insurance  companies  will  arrange  that  com- 
petition for  new  l)usiness  shall  be  confined 
within  health}'  bounds.  Insufficient  pre- 
miums mean  bankruptcy  or  discredit. — hi- 
dustries. 


The  sensational  accouirts  of  record  break- 
ing- steamer-s  which  appear  irr  the  daily 
papers  are  merely  so  much  advertising  for 
the  line.  The  public  seek  the  swiftest  ships, 
abandoning  the  slow  as  unworthy  their 
patr-onage;  but  the  slower  ships  do  not  give 
in  without  a  fight,  and  get  up  little  i-aces 
among  themselves.  Then  the  swiftest  of 
the  slow  ships  sends  an  account  of  the  run 
to  the  daily  pi'ess,  always  ending  with  the 
announcement  that  the  tr  ip  just  made  was 
within  five  or  six  hour  s  of  the  fastest  ever 
made.    This  is  called  enterprise. 

Anyone  who  feels  like  despairing  be- 
cause the  world  has  not  gone  well  with  hiiu, 
should  tr-y  to  figure  out  to  what  extent  the 
world  is  to  blame  for  his  failure,  and  to  what 
extent  he  himself  is  to  blame.  If  he  has  not 
fitted  himself  for  success,  it  is  his  own  fault 
that  success  has  not  come. 
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BOOKS. 

A  CORRESPONDENT  writes  as  follows  : 
"Having  had  some  exjjerience  in  steam  engineer- 
ing, and  wishing  to  study  that  branch  to  a  certain 
extent,  I  make  bold  to  ask  your  opinion  in  regai-d  to 
the  best  book  or  books  on  that  subject." 

This  is  a  very  simple  question  to  answer, 
so  far  as  naming-  a  list  of  works  on  eng-ineer- 
ing-  is  concerned.  There  are  innumerable 
books  on  the  science  of  steam  engine(;ring, 
which,  if  carefully  studied,  will  advance 
young-  men  very  much.  One  of  these  works 
is  Bourne's  Catechism  of  the  Steam  En- 
gine. It  IS  a  very  old  work,  but  it  is  stand- 
ard of  its  kind,  and  who.soever  reads  it 
thoroughly  will  gain  much.  Another  mod- 
ern work  is  Hemenway's  Indicator  Prac- 
tice. Another  is  Sinclair's  Locotnotive 
Engine  Running  and  Management.  Ed 
wards'  Practical  Engineers'  Guide  is  a 
useful  work  ;  so  is  the  Cadet  Engineer  ;  so 
is  King's  Notes  — m  fact,  the  list  might  be 
so  extended  as  to  be  a  mere  catalogue  of 
books.  But  this  is  not  our  object  in  writing 
this  article.  We  have  it  in  mind  to  any 
something-  much  more  useful  to  our  corres- 
pondent, and  perhaps  others  may  profit  by 
it  also.  This  is,  that  books  are  as  much 
tools  of  an  eng-ineer  as  a  file  and  chi.se] ;  and, 
unless  he  uses  the  books  understandingiy,  or 
intelligently,  let  us  say,  he  wall  waste  time 
and  monej'  in  getting  them.  It  is  a  fact  that 
too  many  purchase  books  with  the  expecta- 
tion that  the  book  itself  will  in  some  waj' 
impart  its  information  without  mental  exer- 
tion of  the  reader.  They  take  up  a  work  on 
steam  eng-ineering,  turn  the  leaves  at  ran- 
dom, read  casually  here  and  there,  and  then 
throw  the  book  aside.  It  is  of  no  use  to 
waste  money  in  that  way.  When  a  young- 
man  runs  across  a  passage  or  a  statement 
that  he  does  not  understand,  he  should  not 
leave  it  until  he  does;  then  he  g-ains  some- 
thing-. But  if  he  becomes  discourag-ed  at  the 
start,  and  reads  no  more  because  his  first 
essay  puzzles  him,  he  will  never  rise  be3'ond 
mediocrity. 

Look  at  this  illustration — it  is  wholly  akin 
to  the  topic  discussed.  When  a  young-  man 
g-oes  to  the  shop,  for  the  first  few  weeks  he 
aches  in  every  joint  of  his  body  ;  he  cannot 
do  a  job  of  any  kind,  but  he  is  not  discour- 
ag'ed,  because  he  has  determined  to  learn  the 
trade ;  he  understands  that  after  a  while 
his  pains  will  disappear,  and  that  when  he  has 
had  time  to  learn  he  can  do  as  good  work  as 
anyone.  It  takes  time  to  learn  how  to  read 
books  so  as  to  profit  by  them,  as  Mi*.  Man- 
tallini  said  of  the  labor  I'equired  of  him  on  the 
mangle:  "  It  is  one  everlasting-  demnition 
g-rind,"  but  if  the  grinder  is  determined  to 
learn  he  will  not  mind  the  labor. 

All  books  are  alike  in  this:  there  is  noth- 
ing- new  to  be  told.  It  has  all  been  told 
many  times  before.  There  are  no  new  laws 
and  no  new  systems  in  engineering-;  all  is 
the  same  as  it  has  been  since  the  world  first 
swung  in  space  and  made  3G5  revolutions 
and  a  fraction  per  annum.  But  there  are 
new  wa3'S  of  telling-  old  stories,  and  some 
authors  are  happier  than  others  in  their  treat- 
ment. Men  who  think  clearly  write  clearly, 
and  it  is  easy  to  follow  their  explanations  of 
natural  la-v^-s.  Other  men  understand  their 
subjects  thoroughly  but  they  are  not  gifted 
in  expressing  them,  and  onl^^  weary  the 
reader  who  tries  to  follow  them. 

By  all  means  read  standard  works,  and 
study  them  attentively.  The  information 
the  reader  needs  is  betw-een  their  covers,  but 
it  will  not  diffuse  itself  or  become  impressed 
upon  him  because  his  eyes  see  it;  he  must 
"read,  mark,  and  inwardly  digest,"  if  he 
would  learn  from  books. 


Sir  Charles  Palmer  says  thirty  years 
ago  7.47  men  were  employed  in  British 
steamers  per  100  tons,  whereas  to-day  the 
ratio  is  '3.88  men  per  100  tons.  In  1850  the 
total  of  steam  tonnage  owned  in  Britain  was 
107, G98  tons,  and  last  year  4,717,730  tons. 

Even  the  laziest  of  men  usually  see  some 
work  that  some  other  fellow  ought  to  do, — 
Sotuerrille  Journal, 


A  POINT  FOR  INVENTORS. 

Pitting  an  invention  on  the  market  is 
a  matter  to  be  undertaken  with  much  cir- 
cumspection, when  it  comes  to  deciding-  who 
is  to  manufacture  it.  This  caution  relates 
more  particularly  to  inventions  let  out  upon 
a  royalty.  Suppose  John  Smith  has  invent- 
ed a  new  candle  mould!  Naturally  he  goes 
to  the  largest  makei  s  of  such  goods  and 
asks  them  to  put  it  out  lor  him.  They  look 
at  it,  say  it  is  good,  and  agree  to  make  it 
for  a  certain  percentage  on  the  sales,  a  very 
lilieral  one  too.  The  inventor  goes  home  and 
flatters  himself  that  he  has  done  a  good 
stroke  of  trade  for  himself.  Then  he  waits 
to  see  his  invention  on  sale.  He  waits  some 
time,  does  not  see  it,  hears  nothing  of  it 
through  regular  channels,  and  finally  goes 
to  the  manufacturers  to  know  the  cause  of 
the  delay.  These  gentlemen  are  verj'  polite. 
They  are  very  politic,  also.  They  explain 
things  to  John  Smith,  and  give  him  various 
plausible  reasons  for  not  putting  it  out  before. 
There  have  been  floods  in  China,  and  the 
health  of  the  German  emperor  is  very  bad; 
if  it  had  not  been  for  these  and  similar  un- 
avoidable circumstances,  the  candle  moulds 
would  have  been  out  some  time  ago,  but  now 
the  manufacturers  have  got  tired  of  waiting 
for  the  emperor  to  get  well  and  are  going 
ahead  whether  or  no.  .John  Smith  goes 
home  appeased,  and  takes  up  his  job  of  wait- 
ing where  he  left  it  off.  He  keeps  on  waiting 
again, and  keeps  on  hearing  nothing,  and  be- 
ing unsuspicious,  does  not  know  what  the 
trouble  is. 

Well,  we  will  tell  him.  The  candle  mould 
he  invented  will  conflict  with  a  line  of  trade 
that  the  manufacturers  have  already  estab- 
li.shed,  and  will  either  throw  it  out  entirely 
or  distract  buj-ers.  They  will  have  to  cany 
two  lines  of  the  same  kind  of  goods,  and  they 
are  in  no  haste  whatever  to  put  John  Smith's 
mould  into  the  market.  They  have,  in  fact, 
shut  him  out  of  it,  and  locked  up  his  inven- 
tion without  paying  a  cent  for  it.  Mean- 
while, the.y  are  secure  in  their  contract  with 
John  Smith,  for  the}'  have  not  set  any  time 
when  they  will  make  the  g-oods,and  he  cannot 
go  to  anyone  else,  because  he  cannot  prove 
that  they  are  not  acting-  in  good  faith  with- 
out tedious  litigation. 

When  contracts  are  made  to  manufacture 
upon  royalty  there  should  always  be  a  clause 
inserted  w'hereby  the  manufactui-ers  bind 
themselves  to  put  the  goods  on  sale  on  or 
before  a  certain  date,  or  forfeit  the  conti  act. 
This  will  prevent  any  dishonesty  of  the  kind 
alluded  to  above. 


In  the  new  Strong  Locomotive  Works, 
near  Cincinnati,  Ohio,  it  is  proposed  to  mill 
otf  surfaces  instead  of  planing  them,  and 
thus  save  a  great  deal  of  time.  The  idea  is 
old  as  Tubal  Cain,  and  is  invented  nearly 
every  time  an  unskilled  person  sees  a  plan- 
ing- machine  at  work.  Why  not  put  m  live 
or  six  tools  instead  of  one,  is  the  question  y 
and  it  is  not  easy  to  answer,  although  the 
answer  is  there  if  it  could  be  understood. 
In  the  first  place,  milled  work  is  not  true. 
To  remove  the  whole  surface  down  to  a  fin- 
ish at  one  time  springs  the  piece  ;  moreover, 
the  sti-ains  are  so  great  that  it  is  nearly  im- 
possible to  hold  woi-k  so  it  will  not  spring 
its  fastenings.  Multiple  planing  tools  set  in 
a  rotary  disk  is  an  old  idea  foi-  rough  woi-k, 
such  as  butting-  off  iron  girders  or  other 
framing,  also  for  roughing-  out  crank  slots. 
The  fact  is,  that  milling  processes  were  long 
ago  applied  as  far  as  they  are  expedient  and 
profitable,  as  the  Strong-  Co.  will  probabh* 
find  out  when  they  come  to  count  the  cost. 
One  essential  in  milling  operations  is  clean, 
homogeneous  material,  and  this,  especially 
in  steel,  cannot^be  expected. — Industry. 


The  new  supervising^. inspector  of  steam 
vessels  at  Norfolk,  Va.,  is  evidently  bent 
upon  letting  no  guilty  man  escape.  In  his 
first  decision  of  an  appeal  case  he  finds  both 
captains  in  the  collision  of  the  steamboats 
'  Virginia'  and  'Louise'  to  blame,  and  takes 
away  both  their  licenses. — JSlarine  Journal. 
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THE  FIRST  MONITOR. 

Thomas  K.  Rf)\viiANi),  a  well-known  eng-i- 
neer  uiul  .shipbuilder  of  this  city,  writes  to 
the  New  Yoric  Times  as  follows  : 

"In  Octobei",  18G1,  I  i-eccived  a  note  from 
Capt.  John  Ericsson  requesting-  me  to  call  on 
him.  1  went  to  the  captain's  house  as  re- 
quested. He  asked  me  if  I  had  seen  the 
morning-  papers.  I  said:  'Yes.  I  know 
you  have  a  contract  awarded  you  by  the 
Secretary  of  the  Navy.' 

"'Yes,  sir-,' he  said.  'Now,  Tom,  what 
will  you  charge  me  per  pound  to  build  my 
iron-clad  battery,  I  furnishing- you  with  all 
the  necessary  material?' 

'"■  I  said  :  'I  will  answer  that  (juestion  at 
10  o'clock  to-morrow  morning-.'  1  was  there 
on  time  the  next  day,  and  stated  the  pt-ice, 
7.J  cents  pei-  pound  on  all  the  iron  material 
used.  Contracts  for  the  wood  wor-k,  armor 
plating-,  ai-mor  backing,  etc.,  were  subse- 
(luently  made  at  stated  sums. 

"Capt.  Ericsson  said:  'Your  price  is 
enormous.  I  know  very  well  it  is  half  a 
cent  per  pound  too  much.' 

Yes,  captain,'  said  I,  'but  you  know 
I  am  to  make  exti-aordinary  exertions,  work- 
ing night  and  da.y  and  Sundays  if  3'ou  so 
order.  I  therefore  think  the  pi-ice  named  is 
e(iuitable.'  He  at  once  agreed  with  me,  and 
ordert!d  me  to  write  the  contract  and  insert 
that  price  I  am  particular  that  this  shall 
be  mentioned,  because  of  the  fact  that  stories 
have  been  going  the  rounds  that  Capt. 
Ericsson  tried  to  beat  me  down  on  m}'  price 
for  building  that  vessel.  I  subsequently 
built  four  other  iron-clad  monitors  under 
contract  with  Capt.  Ericsson,  and  in  no  one 
instance  did  he  ever  pay  me  or  ask  me  to  ac- 
cept less  than  the  sum  which  I  named  as  a 
fair  equivalent  of  the  work  to  be  executed 
according-  to  the  contract.  He  was,  in  fact, 
most  liberal  and  fair  in  his  treatment  of  the 
mechanic. 

"  I  soon  drew  the  contract  for  the  building 
of  the  iron  battery,  afterward  known  as  the 
'  Moaitor,^  making  ra^^self  the  party  of  the 
first  part,  and  tlie  parties  of  the  second  part 
were  Capt.  John  Ericsson,  John  A.  Gris- 
wold  of  Troy,  John  F.  Winslow  of  Troy,  and 
Cornelius  S.  Bushnell  of  New  Haven,  The 
contract  was  signed  by  all  of  these  gentle- 
men except  Mr.  Bushnell. 

"  Work  was  immediately  begun,  the  keel 
laid,  sides  erected,  and  all  parts  carried  on 
toward  completion.  Much  of  the  work  was 
done  at  night  and  some  on  Sundays.  While 
the  hull  was  building,  the  engines,  boilers, 
revolving  machinery  of  the  turret,  blowing- 
engines,  etc.,  were  being  constructed  by  C. 
H.  Delamater  of  this  cit3',  he  having  had  a 
contract  therefor  with  Capt.  Ericsson  and 
associates  as  mentioned. 

"On  the  31st  of  December,  ISCl,  the  en- 
gines and  boilers  having  been  erected  in  the 
vessel  while  on  the  stocks,  steam  was  ap- 
plied to  the  engines,  which  were  fully  tested 
in  motion.  At  8  o'clock  on  the  morning-  of 
Jan.  .'50,  180"2,  the  vessel  was  launched.  She 
was  of  such  peculiar  construction  that  many 
prophecies  had  been  made  as  to  what  she 
would  do  when  put  into  the  water.  It  was 
the  opinion  of  most  shipbuilders  that  she 
would  '  thi-ow  pitch  pole  ' — that  is  to  say, 
her  stern  would  go  immediately  down  into 
the  mud  at  the  bottom  of  the  river  and  she 
would  turn  a  somersault.  But  her  pecu- 
liarities I  had  provided  for  by  putting  air 
tanks  under  her  stern,  and  by  an  automatic 
device  allowing  the  air  to  escape  and  the 
water  to  run  into  those  tanks  just  in  pro- 
portion as  the  vessel  should  be  immersed  in 
the  water  while  leaving  the  ways.  She  was 
enabled  thereby  to  slide  into  the  water  as 
quietly  as  a  duck  going  into  a  pond  to  swim. 
Her  decks  were  scarcely  wet.  Capt.  Erics- 
son stood  at  the  extreme  stern  and  would 
certainly  have  been  drowned  iiad  the  fears 
of  those  ancient  shipbuilders  proved  correct. 

"One  of  t  hese,  an  old  man  who  had  built 
many  clipper  ships,  came  over  to  the  ^^ai'd 
to  see  her  a  few  days  before  the  launching, 
and  after  studying  her  fove  and  aft  said  to 
me:  'Young  man,  I  am  veiy  sorry  for  youl' 


"  '  Why?'  I  asked. 

"  '  Because  your  boat  will  'turn  turtle' 
and  go  to  tiie  bottom  of  tlie  river.' 

"'I  wisli  I  had  a  million,' I  answered, 
'  to  bet  you  that  sIh;  won't.' 

"  It  was  her  compaiatively  sliallow  hull 
and  long,  overhanging  deck — mucli  longer 
at  the  stern  than  at  the  bow,  as  you  can  see 
by  the  model — which  excited  the  fears  of  the 
shipbuilders  of  that  day,  an<i  but  for  the  air 
tanks  she  would  undoubtedly  have  realized 
their  fears.  But  I  had  made  my  calcula- 
tions, and  was  perfectly  certain  that  the 
device  would  operate  according-  to  my  ex- 
p(?ctations.  Besides  the  automatic  con- 
trivance; for  allowing  the  air  to  escape,  there 
was  a  str-ing  for  opening  the  valve  wider  if 
necessary,  and  a  man  stood  r-eady  to  pull  it, 
but  thet-e  was  no  necessity  to  touch  it.  The 
device  operated  exactly  as  I  had  calculated, 
and  Captain  Ericsson  told  me  afterward  it 
was  as  perfect  a  bit  of  scientific  provision  as 
he  had  ever  seen. 

"  The  vessel  was  immediately  brought  to 
the  dock  and  the  work  of  completing  the 
erection  of  her  turret  and  other  parts  con- 
tinued without  delay.  One  of  the  features  of 
the  design  of  this  vessel,  of  which  Captain 
Ericsson  was  exceedingly  proud,  was  the 
bare  appearance  tliereof  when  read.\'  for 
action.  Nothing  save  the  turret  with  pilot 
house  and  liagstaft"  was  to  appear  upon  the 
decks.  The  stanchions,  smokepipes,  and  all 
other  movable  appliances,  were  to  be  stowed 
below  before  going-  into  action.  The  day 
was  set  for  her  trial  trip.  This,  though  not 
in  my  contract,  Captain  Ericsson  ordered 
me  to  superintend.  I  had  the  smokepipes 
set  up  and  everything  in  readiness  to  cast 
off  lines  and  proceed  down  the  bay  at  one 
o'clock  of  a  certain  day,  at  which  time 
Captain  Ericsson  agreed  to  be  on  hand.  As 
he  stepped  from  the  pier  to  the  boat  he  said 
to  me: 

" '  What  are  those  smokepipes  up  for? 
Why  don't  you  take  them  down,  sir!' 

"I  replied:  'We  must  have  them  up  in 
order  to  carrj'  fiftj'  pounds  of  steam.' 

"'Take  them  down,  sir!'  he  returned, 
which  order  I  immediately  directed  to  be 
executed.  The  lines  were  cast  off,  and  we 
proceeded  down  the  East  River  at  the  rate 
of  about  six  knots  per  hour.  We  had  got 
below  Governor's  Island,  when  it  was  re- 
ported to  me  from  the  engine  room  that  we 
had  less  than  twenty  })ounds  of  .steam  and 
could  get  no  more.  I  addressed  Captain 
Ericsson  and  asked  him  who  was  responsi- 
ble for  the  safety  of  the  ^Monitor'  on  that 
particular  occasion.    He  replied: 

"  '  You  are,  sir!' 

"'Yevy  well,'  I  said,  'then  up  go  the 
smokepipes!'  But,  unfortunately,  he  had 
directed  that  they  be  left  on  the  pier  at  the 
Continental  Iron  Works.  I  had  taken  the 
precaution  to  have  a  tug  within  hailing  dis- 
tance of  us  on  the  trip.  Lieut.  Commander, 
now  Admiral  Worden,  being  with  us  and 
not  very  well,  I  hailed  the  tug,  ordered  the 
captain  to  set  him  ashore  at  Whitehall 
Street,  and  then  proceed  with  all  posible 
dispatch  to  the  Continental  Iron  Works,  get 
the  smokepipes,  and  bring  them  to  us.  Be- 
fore the  tug  returned  to  us  we  were  well 
down  the  Narrows,  and  it  was  dusk  when 
we  got  the  smokepipes  in  position  and  be- 
gan to  gain  steam.  We  tui-ned  her  head 
toward  tlie  navy  yard,  but  for  some  unac- 
countable reason,  the  old  pilot,  John 
McGinn,  pointed  her  through  the  Butter- 
milk Channel,  where  we  stuck  hard  and  fast 
on  the  shoal  bottom.  However,  ihe  tide 
being  flood, we  did  not  have  to  lie  there  long. 
We  steamed  to  the  navy  3-ard  and  dropped 
anchor  about  midnight  near  the  Cob  Dock, 
when  m^'  connection  will  the  vessel  ceased. 

"  She  was  taken  hold  of  by  the  navy  yard 
authorities,  fitted  with  stores,  ammunition, 
etc.,  and  made  ready  for  sea.  When  she 
left  the  navy  3'ard  she  was  to  proceed  to 
Washington,  there  to  be  inspected  by  a 
board  of  naval  officers  appointed  for  that 
purpose;  and  fortunate  it  was  she  was  de- 
layed by  the  way  to  fight  the  'Movrimac,'  for 


if  she  had  arrived  at  her  destination,  I 
doubt  not  she;  would  have  been  condemned 
becau.se  of  infeiior  workmanship,  coarse 
material,  etc.,  incid(!rit  to  the  fact  that  she 
had  been  built  in  .so  short  a  period  of  time, 

"At  the  time  the  work  was  commenced, 
Capt.  Ericsson  said  to  me:  'Tom,  you  can 
make  all  the  profit  oiitof  this  job;  I  want  all 
the  gloj-y.'  I  replied,  'That  is  the  kind  of 
man  I  like  to  work  for.'  Aftoi-  I  had  drawn 
the  contract  and  he  had  approved  it,  I  .said 
to  liim:  'Captain,  3'ou  liaven't  gotan3'  inore 
money  than  I  have.  W^ln.'re  is  the  mone^' 
to  come  from  for  this  job?" 

"  'I  will  furnisii  3  011  all  the  iron  3'ou  need, 
sir,'  lie  replied, 

"  'Yes,  but  the  iron  is  not  all,'  I  ventured; 
'tlie  men  will  have  to  be  paid  their  wages,' 

"  'Well,'  said  he,  'you  go  to  Troy  and  ask 
John  A.  Griswold  if  he  will  furnish  you  all 
the  money  I  tell  you  to  ask  for.' 

"I  did  not  know  who  John  A.  Griswold 
was,  and  I  thought  it  would  be  rather  a 
foolish  thing  to  do  to  go  all  the  way  to  Tro3' 
to  ask  him  such  a  question,  but  I  did  not  tell 
Capt.  Ericsson  so.  I  went  to  an  actjuaint- 
ance  in  the  iron  business  and  a.scertained 
that  John  A.  Griswold  was  President  of  the 
Ren.sselaer  Iron  Works  and  also  of  the  Tro3' 
Cit3'  Bank  I  asked  my  friend  if  he  would 
give  me  a  letter  pf  introduction  to  him,  but 
he  said  he  could  do  better,  ilr.  Griswold 
was  at  the  Fifth  Avenue  Hotel,  in  this  cit3', 
and  he  would  give  me  a  personal  introduc- 
tion that  ver3'  afternoon.  It  was  about 
5  o'clock  when  we  went  there,  and  Mr.  Gris- 
wold had  just  dressed  for  dinner.  I  said: 
'Mr.  Griswold,  will  3^ou  furnish  me  all  the 
money  Capt.  Ericsson  tells  me  to  ask  3'ou 
for?'  ■ 

"He  flushed  up  somewhat  and  said:  'Who 
are  3'ou,  an3'wa3'?  Oh,  are  3-ou  that  Green- 
point  man?    Yes,  certainh-  I  will.' 

"Mr.  Winslow,  who  is  still  alive,  was  also 
at  that  time  {in  the  iron  busine-ss  at  Tro3'. 
Mr.  Griswold  is  dead.  His  son,  Chester 
Griswold,  lives  in  this  cit3'  and  is  well 
known, 

"Capt.  Ericsson  wasa  ver3'  stern,  positive 
man,  but  he  was  easj'  enough  to  get  along 
with  if  3'OU  did  what  he  told  3'ou  to  do,  I 
always  did,  and  so  never  had  an3'  trouble 
with  him.  While  the  ^Monitor''  was  on  the 
stocks  he  was  at  m3'  3-ard  ever3'  da3',  and 
generalh-  all  da3-  long,  without  even  going 
awa3'  for  lunch.  He  used  to  come  over  in  a 
cab,  and  while  he  would  always  give  the 
cabman  money  to  go  and  get  lujich,  he  sel- 
dom went  himself.  He  said  he  was  going  to 
build  a  house  around  the  'Monitor,'  so  that 
she  could  not  be  seen,  and  he  did  build  it, 
but  the  vessel  was  half  done  before  he 
finished  it. 

"One  day  he  came  into  m3'  office  and  said: 
'Rowland,  that  foreman  of  A'ours  is  a  liar.' 

"  'What's  the  ui.itter  now?'  I  in([uired. 

"  'Wh3',  he  says  there  isn'ta  'winding'  or 
twist  of  2i  inches  in  the  deck  of  that  vessel.' 

"  'Yes,  if  he  says  so  he  is  a  liar,'  I  replied. 
'For,  if  3-ou  will  just  wait  a  minute  I  will 
take  the  instruments  out  and  show  you  that 
the  'winding'  is  4i  inches  instead  of '^L' 

"'Well,' he  resumed, 'just  give  him  my 
compliments  an3  wav  and  tell  him  he  is  a 
liar.'    Then  he  walked  out  of  the  office." 


It  will  soon  be  necessar3'  for  teachers  of 
penmanship  to  either  form  trusts  or  strike 
against  the  introduction  of  machines 
which  are  killing  hand  labor  in  their 
trade.  At  the  present  rate  of  progress 
machines  are  making,  it  will  soon  be  unnec- 
essarv  (almost)  to  know  how  to  write,  for 
the  machines  are  universal.  The  man  who 
can  make  dragons,  hippogriffs,  and  all  sorts 
of  fabulous  beasts  with  a  pen,  will  be  out  of 
a  job  permanent^v,  and,  for  our  part,  we 
never  could  see  much  use  or  beaut\'  in  his 
handiwork.  The  typewriter  comes  next  to 
the  sewing  machine  in  utilit\-,  and  it  has 
aided  business  in  no  small  degree.  Men 
will  not  stop  to  decipher  an  almost  illegible 
business  letter,  but  the  t3'pewritten  letter 
commands  attention  at  once. 


so 


THE  ENGINEER. 


Fofeign  and  Domestic  Tirade  Liter'atui'e. 


A  BROKEN  CRANK  SHAFT. 

On  the  Ss.  '  Osiris,'  June,  1884,  while 
steaming-  at  usual  speed  from  Algiers  to 
Malta,  the  crank  shaft  parted  in  the  middle 
without  warning,  and  in  such  a  manner  as 
to  form  a  long  scarf,  extending  from  the 
center  of  No.  bearing  to  the  edge  of  No.  3, 
cracking  both  eccenti-ics  in  several  places 
and  rendering  them  almost  useless. 

The  engines  were  compound,  with  cylinders 
of  34,5  in.  and  64  in.  in  diameter,  with  a 
stroke  of  43  in.,  h.p.  200,  diameter  crank 
shaft  llf  in.,  gross  register  of  ship  being 
1,879  tons.  We  made  a  temporary  repair  to 
carry  us  to  Malta. 

We  patched  up  the  head  eccentric  with  a 
wrought-iron  plate  on  the  sides,  the  astern 
one  being  too  bad  to  do  anything  with,  and 
secured  the  astern  l.p.  eccentric  rod  to  bed- 
plate, so  that  we  could  move  the  links  to 
center.  Having  robbed  the  deck  of  some 
strong  wrought-ii^on  bands  in  halves,  taken 
from  the  spars  or  derricks,  with  these  we 
made  some  fine-thread  back-end  boiler  stays 
and  nuts,  and  bound  the  fractured  part  of 
shaft  firmly  together  with  as  many  bands 
as  space  would  permit.  After  acquainting 
the  captain  we  were  unable  to  go  astern,  we 
proceeded,  as  no  other  damage  was  done. 
We  steamed  slow  with  about  60  lbs.  per 
square  inch,  gradually  increasing  the  speed 
until  we  were  running  nearl.v  half  speed, 
having  had  to  stop  several  times  to  tighten 
up  the  bands  and  lock  the  nuts,  which  were 
inclined  to  work  slack.  We  dul^'  arrived  at 
Malta  entirely  without  assistance. 

Having  no  spare  shaft  on  board  we  com- 
municated with  the  owners,  who  ordered  a 
spare  shaft  to  be  sent  out  to  us  by  the  next 
steamer. 

We  now  determined  to  work  the  l.p.  en- 
gine, and  proceeded  thus:  Lifted  out  the 
disabled  crank  shaft  one-half  at  a  time,  and 
sent  it  to  the  Government  dockyard,  where 
we  had  the  fractured  part  on  the  forward 
end  slotted  off  and  pinned  on  the  aft  end,  so 
as  to  form  a  solid  strong  enough  to  put  the 
shaft  in  the  lathe,  and  turn  it  down  to  8f  in. 
diameter  for  about  2  ft.  over  the  fractured 
part.  Over  this  was  shrunk  a  wrought-iron 
ferrule.bored  to  fit,  about  li  in.  thick.  This 
again  was  turned  to  fit  the  eccentric. 

This  ferrule,  as  we  will  term  it,was  secure- 
ly pinned  on  to  shaft  with  f  in.  screws,  and 
on  the  ferrule  we  were  enabled  to  key  the  ec- 
centric, substituting  one  of  the  h.p.  sheaves 
for  the  broken  astern  one  on  the  l.p.  engine, 
putting  them  both  a  little  further  back  from 
their  previous  position,  in  order  to  cut  off  a 
little  later  on  the  up  and  down  strokes,  low- 
ering the  l.p.  valve  at  the  same  time  to  suit 
the  required  lead.  During  the  time  the 
crank  shaft  was  ashore  we  removed  the  h.p. 
slide-valve,  together  with  its  spindle, 
plugged  the  hole,  and  rejointed  the  h  p. 
steam-chest;  also  lowered  h.p.  piston  to 
bottom  of  cylinder,  and  secured  the  connect- 
ing rod  in  a  vertical  position  in  the  center  of 
crank  race,  and  disconnected  the  auxiliary 
starting  gear  for  the  h  p.  engines.  Covers 
are  jointed,  steam  in  readiness  for  a  trial,  at 
first  with  30  lbs.  of  steam  in  the  boiler  and 
gradually  increasing  it.  As  all  the  pumps 
are  worked  from  the  l.p.  engine,  they  were 
all  shut  off,  as  well  as  the  main  injection 
valve,  until  we  found  she  was  under  way, 
when  it  would  be  opened,  using  the  donkey 
for  circulation  in  the  meantime. 

We  could  not  induce  hei-  to  turn  the  top 
center  going  ahead,  at  times  coming  pretty 
near  it,  but  not  quite  high  enough,  gradually 
raising  steam  till  we  reached  60  lbs.  per 
square  inch,  trying  her  all  the  time,  but  still 
unsatisfactory. 

We  now  lifted  out  1  p.  slide  valve,  and 
chipped  off  i\  in.  of  the  lap  on  both  top  and 
bottom  edges  of  the  valve  at  an  angle  of  45 
degrees,  fitting  new  feather  to  eccentrics 
and  setting  them  further  back,  lowei^ed  the 
valve  to  suit  proper  lead,  and  tried  again, 
but  with  vei-y  little  more  success.  Lifted 


out  valve  again,  and  chipped  away  |  in.  ex- 
haust lap,  in  order  to  enable  her  to  exhaust 
earlier,  replaced  valve,  and  tried  her  again, 
but  found  not  the  least  benelit,  having  de- 
termined not  to  carry  more  than  60  lbs.  per 
square  inch  on  the  l.p.  cylinder,  as  our  work- 
ing pressure  was  80  lbs.  We  again  lifted 
out  slide  valve  and  chipped  off  another  ,\  in. 
at  same  angle  on  top  [and  bottom  edge;  this 
made  her  |  in.  less  lap  on  top  and  bottom 
edges  of  slide  valve,  fitted  new  feathers,  put 
sheaves  further  back,  and  lowered  valves  to 
have  -/o  in.  lead  on  top  and  j in.  on  bottom, 
going  ahead;  at  the  same  time  having  had 
patterns  made  for  lead  weights  to  be  cast 
and  bolted  to  the  side  of  turning  wheel,  in 
order  to  accumulate  sufficient  inertia  on  the 
up  stroke  to  carry  the  crank  ovei'  the  top 
center  as  she  would  pass  the  bottom  center. 
Steam  ready  again  for  another  trial  at  ;U) 
lbs.  pressure  pei"  S(iuaie  inch,  trying  her 
continually  till  we  reached  the  limit,  60  lbs. 
She  would  now  turn  the  top  and  bottom 
centers  very  well,  both  ahead  and  astern, 
opening  the  main  injection  and  other  valves 
when  properly  away.  Having  gained  our 
point  we  abandoned  the  lead  weiglits  as 
proposed.  But  the  steam  pressure  quickly 
dropped,  as  our  steam  was  now  cut  ofi' 
rather  late  in  the  stroke,  both  top  and  bot- 
tom, but  being  able  to  go  ahead  and  astern 
when  required,  we  started  to  Alexandria, 
with  an  average  speed  of  7  knots  pei-  hour. 
In  consequence  of  this  result,  our  owners  de- 
cided not  to  send  out  our  new  shaft  as  in- 
tended, but  to  let  us  steam  home  with  the 
l.p.  engine  and  fit  new  shaft  on  arrival.  On 
our  homeward  passage  we  called  at  Gibi-al- 
tar  for  coal,  as  we  noticed  a  marked  differ- 
ence in  the  consumption,  for  the  power  and 
speed  developed  with  one  engine.  Originally 
burning  from  10  to  17  tons  of  coal  per  da}', 
developing  about  700  h.p.,  steaming  at  the 
rate  of  about  ten  knots  per  hour,  this  con- 
sumption gives  a  fraction  over  2  lbs.  of  coal 
per  h.p.  per  hour.  Now  with  the  l.p.  en- 
gine alone  developing,  say  342.7  h.p.,  we 
consumed  at  least  17  tons  per  day, or  4.0  lbs. 
per  h.p.  per  hour,  and  only  steaming  a  little 
over  6.8  knots  per  hour. 

This  is  simply  written  to  illustrate  the  su- 
perior economy  of  usingh.p.  steam  in  a  mod- 
ern triple-expansion  over  one  carrying  a  low 
pressure,  in  the  former  case  consuming 
about  1.3  to  1.5  lb.  per  h.p.  per  hour,  and  the 
latter  burning  about  double  or  more.  All 
we  coaxed  the  fires  we  could  not  raise  the 
steam  a  peg  beyond  25  lbs.,  very  frequently 
less.  Of  course,  this  is  easily  accounted  for. 
— Engineers'  Gazette. 

[This  is  in  no  sense  a  test  of  the  relative 
values  of  simple  vs.  compound  engines,  al- 
though tried  with  the  same  engine.  The 
pressures  were  only  40  lbs.  absolute,  as 
against  90  lbs.  absolute,  and  only  two  ex- 
pansions with  the  single  l.p.  cylinder  in  use, 
as  against  six  or  more  with  the  compound. 
What  is  remarkable,  however,  is  the  fact 
that  the  l.p.  engine  required  so  little  coal 
under  the  circumstances,  hasty  valve  set- 
ting, etc.  Four  pounds  of  coal  per  h.p  per 
hour  is  very  little  indeed  for  the  conditions 
given. — Eds.  Engineer.] 

We  wish  those  who  have  had  expei'ience 
with  them  would  tell  us  whether  there  is 
ever  any  trouble  with  spring  in  radial  drills, 
when  the  drill  is  used  at  the  extreme  end  of 
the  arm.  Suppose  we  had  to  drill  a  hole  1'' 
diameter  in  wrought-iron  ten  inches  deep, 
would  the  drill  bind  at  the  top  of  the  hole 
9"  down?  As  many  radial  drills  have  iron 
bed  plates  which  extend  some  distance  at 
the  bottom,  it  would  not  seem  difficult  to 
suppl.y  a  stay-bolt  from  the  end  of  the  arm 
to  the  bed-plate,  which  would  check  any 
tendency  to  lift  in  the  arm  and  would  not  be 
in  the  way  of  the  work. 


Recent  tests  of  ammonia  ice  nuichines 
showed  that  24  pounds  of  ice  were  made  for 
one  pound  of  coal,  and  this  could  be  increased 
under  certain  conditions  which  arc  too  tech- 
nical for  the  genural_reader. 


EDUCATION  OF  ENGINEERS. 

The  question  is  continually  debated 
whether  the  training  in  the  shops  should 
precede  or  follow  the  college  course.  If  we 
ask  the  opinion  of  a  works  manager,  he  says 
that  the  youths  he  gets  from  college  are 
fearful  prigs,  and  do  no  good  ;  they  imagine 
they  know  everything,  and  despi.se  all  the 
work  thej'  are  expected  to  do.  The  pro- 
fessor, on  the  contrary,  says  that  the  shop- 
trained  lad  is  conceited  beyond  endurance  ; 
he  regards  the  refinements  of  knowledge  as 
foolishness,  and  has  no  patience  for  delicate 
investigations  that  do  not  promise  some  im- 
mediate practical  result.  It  is  the  old  case 
of  Sandford  and  Merton  over  again.  The 
for-mer  youth,  surveying  a  part}'  of  finely- 
dressed  ladies,  wondered  what  they  would 
do  if  they  were  cast  on  a  desert  island. 
Similarly  the  practical  boy  contemptuously 
asks  what  kind  of  a  figure  the  professor  and 
his  class  would  cut  if  sent  out  as  a  break- 
down gang  on  a  railway.  Tommy  Merton 
declined  to  give  his  attention  to  mechanic 
arts,  and  in  like  manner  the  collegian  can- 
not imagine  that  he  can  learn  anything  by 
cleaning  out  a  boiler.  We  fear  those  diffi- 
culties are  irremediable,  and  will  always 
have  to  be  met.  But  we  are  strongly  of 
opinion  that  there  is  less  difficulty  if  the 
shop  training  comes  first.  As  we  have 
already  said,  it  gives  an  opportunity  of  de- 
ciding whether  there  should  be  any  college 
training  at  all.  That,  of  itself,  is  sufficient 
to  cast  the  balance  in  favor  of  this  plan. 
Then,  again,  it  enables  the  right  order  of 
study  to  be  followed;  first  school,  then  eve- 
ning instruction,  aided  by  second-rate  teach- 
ers, and  lastl}'^  training  by  eminent  profess- 
ors. If  the  college  follows  the  school,  the 
immature  mind  will  not  be  able  to  take  full 
advantage  of  it.  Then  during  the  after 
period  of  apprenticeship  the  youth  will  gen- 
erally be  too  advanced  for  the  teachers  of 
evening  classes  to  give  him  much  assistance, 
and  he  will  thus  be  left  entirely  to  his  own 
resources. 

A  still  more  cogent  argument  against 
college  preceding  the  shop  is  found  in  the 
contempt  for  manual  laboi-  which  comes  to 
the  student.  After  a  boy  has  been  en- 
gaged in  research,  and  has  learned  how  to 
make  fine  measurements,  and  how  to  work 
out  his  results  with  extreme  accuracy,  he 
thinks  he  has  nothing  to  learn  from  rough 
workshop  practice.  The  dirt  repels  him  : 
but  more  particularly  he  is  dissatisfied 
with  the  inconclusiveness  of  his  observa- 
tions. He  has  been  accustomed  to  arrive 
at  some  definite  result  with  a  small  margin 
for  experimental  errors.  But  in  the  shop 
he  cannot  codify  his  knowledge.  He  sees  a 
certain  phenomenon  to-day  of  a  kind  which 
cannot  be  expressed  in  figures,  scarcely  in 
words.  It  ma}'  be  months  before  he  finds 
another  example  with  which  to  make  a  com- 
parison, and  in  the  meantime  the  recollec- 
tion of  the  first  has  grown  so  dim  that 
much  of  its  value  is  wasted.  Again,  in  the 
laboratory  he  generally  knew  what  to  look 
foT",  and  could  reject  everything  else.  But 
now  most  that  happens  around  him  is  on 
the  same  level,  and  there  ,is  nothing  to 
focus  his  attention.  He  feels  that  he  is  not 
acquiring  anything.  Day  after  day  passes 
and  he  cannot  see  that  he  has  added  to  his 
store  of  knowledge;  he  has  only  progressed 
one  step  towards  becoming  more  like  a 
workman,  an  end  that  has  no  interest  for 
him.  He  does  not  realize  that  the  conditions 
of  daily  life  are  never  those  of  the  labora- 
tory; the  problems  set  him  have  not  hitherto 
had  any  factors  which  can  be  estimated 
only  by  judgment  and  experience,  and  he 
does  not  know  that  in  his  professional  ca- 
reer six-sevenths  of  his  work  must  be  done 
by  a  kind  of  unconscious  knowledge  which 
resembles  instinct.  He  is,  in  fact,  learning 
something  of  which  his  previous  training 
has  rendered  him  incapable  of  estimating 
the  value. 

We  fully  admit  that  the  shop-bred  boy 
has  also  difficulties  to  face  before  he  can 
bring  himself  to  appreciate  the  minutia:  of 
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the  laboratory.  But  if  he  has  carried  his 
scientific  education  as  far  as  he  ought  to 
have  done,  lie  has  learned  that  he  is  very 
ignorant  of  much  that  he  ought  to  know^,  if 
he  is  to  attain  a  higli  rank  in  the  profession. 
In  every  science  he  lias  studied  he  has  found 
himself  stopped  by  his  want  of  knowledge 
in  some  other  science.  He  has  asked  ques- 
tions in  the  works  which  nobody  there  could 
answei-,  and  has  longed  to  make  experi- 
ments for  which  he  had  no  apparatus.  Con- 
sequently the  laboratory  opens  up  to  him 
fresh  opportunities,  and  whatever  contempt 
he  may,  in  his  juvenile  conceit,  feel  for  some 
of  its  methods,  he  must  know  that  there  is 
a  great  deal  to  be  learned  in  it.  *  *  *  * 
Given  an  engineer  of  strong  intellect  and 
self-reliant  disposition,  a  thorough  technical 
training  is  the  r-ichest  possession  he  can  ac- 
quire. Then  ball  is  then  at  his  feet ;  he  can 
watch  the  turn  of  events,  and  take  advan- 
tage of  every  opening.  Science  is  to  him  a 
wand  by  which  he  can  command  the  great 
powers  of  nature  and  bend  them  to  his  use. 
Further,  it  is  a  means  of  education  which 
strengthens  his  brain,  just  as  exercise  in- 
vigorates his  body.  It  renders  every  sense 
alert,  quickens  his  perception,  and  furnishes 
him  with  a  hundred  clues  by  which  he  can 
advance  when  he  has  reached  the  end  of  the 
trodden  paths  of  knowledge.  Without  it  he 
is  in  a  more  or  less  dependent  position  ;  he 
may  command  the  knowledge  of  others,  but 
this  is  a  very  different  thing  from  having  it 
himself.  He  has  not  only  the  consciousness 
that  he  gains  an  amount  of  credit  which  is 
not  his  just  due,  but  his  power  of  initiation 
is  shackled.  He  has  to  proceed  by  faith  to  a 
certain  extent,  and  possibly  his  faith  may  be 
misplaced.  It  by  no  means  follows  that  he 
cannot  attain  a  high  position — a  vigorous 
intellect  will  insure  him  that — but  he  cannot 
reach  the  top  rung  of  the  ladder.  A  man 
of  equal  natural  parts,  but  better  trained, 
will  surpass  him. — Engineering. 

DANGERS    OF   ELECTRIC    LIGHTS  ON 
ENGLISH  STEAMERS. 

The  fact  that  the  'Etruria'  on  a  recent 
passage  was  on  two  occasions  threatened 
with  fire  has  excited  comment.  That  those 
tires  originated  in  the  improper  insulation 
of  the  electric  light  wires  has  given  rise  to 
in([uiry  as  to  the  probability  of  their 
recurrence. 

The  'Etruria'  is  one  of  a  large  number  of 
transatlantic  steamers  whose  wires  are 
strung  on  the  English  plan.  This  plan  con- 
sists of  a  single  wire  from  the  dynamo  to 
the  lamp,  the  current  being  returned  by  the 
the  hull  of  the  ship.  The  frame,  which  is  of 
steel,  serves  the  purpose  of  a  return  circuit. 
This  plan  is  the  cheapest  that  has  been  de- 
vised, for  it  requires  a  short  length  of  wire, 
a  very  low  weight  of  copper,  and,  owing  to 
the  great  size  of  the  hull,  affords  practically 
no  resistance  in  the  return  circuit. 

Following  out  a  theory  of  economy  that 
one  would  hardly  expect  to  find  on  the  finest 
steamships  in  the  world,  this  system  is  pro- 
vided with  very  few  safety  plugs.  The 
function  of  a  safety  plug  in  an  electric  cur- 
rent is  the  same  as  that  of  a  safety  valve  on 
a  steam  boiler.  When,  through  any  cause, 
the  circuit  becomes  disorganized,  this  fuse 
burns  out  under  the  influence  of  the  stronger 
current.  Thus  the  circuit  is  interrupted  and 
the  danger  avoided. 

Instead  of  having  a  safety  fuse  for  eveiy 
lamp,  as  is  the  case  in  the  American  system, 
the  English  provide  but  one  fuse  for  ten, 
and  sometimes  fifteen  lamps.  Thus,  when 
through  any  cause  the  insulation  becomes 
imperfect,  instead  of  a  pi-ompt  cutting  oil'  of 
the  current,  the  leak  increases,  there  is  no 
return  circuit  wire  to  afford  additional  pre- 
caution, the  wires  and  their  adjoining  sur- 
faces become  heated,  and  a  fire  results. 
This  is  precisely  what  happened  on  the 
'Ktruria.'  It  is  understood  that  the  plant 
had  not  been  refitted  in  several  years. 
Doubtless  the  insulation  had  been  rendered 
imperfect  by  mechanical  abrasion  of  some 
sort.   The  current  naturally  leaked  across 


to  its  powerful  return  circuit,  the  hull,  and 
by  means  of  the  exposed  current  thus  estab- 
lished, the  inflammable  adjoining  surfaces 
caught  fire. 

That  this  might  easily  have  been  avoided, 
and  that  tlie  risks  to  which  ocean  steamers 
of  the  '  Etrurid's'  class  are  subjected  might 
easily  be  overcome,  is  seen  in  a  comparison 
of  the  Englisli  with  the  American  method 
of  stringing  wires  on  shipboard.  At  best 
the  operation  is  a  delicate  one;  far  more  so, 
in  fact,  than  shore  work,  for  the  vapors 
arising  from  the  salt-laden  atmosphere,  and 
the  racking  to  which  the  framework  of  the 
ship  is  subjected,  are  causes  which  militat<; 
against  the  most  excellent  system  of  wiring 
and  the  highest  class  of  insulation. 

The  American  system  of  wiring  on  ship- 
board is  a  complete  metallic  circuit,  the  re- 
turn conductor  being  of  wire  precisely  like 
the  original  wire.  These  two  wires  are  so 
carefully  insulated  and  so  plentifully  pro- 
tected by  fuses,  that  the  abrasions  and  leaks 
causing  the  'Etruria's'  trouble  are  hardly 
possible.  The  copper  wires  are  first  covered 
by  an  insulating  material.  They  are  then 
inclosed  within  a  lead  tube,  and  finally  they 
are  put  in  the  grooves  of  a  heavy  wooden 
molding,  with  a  cap  screwed  on  over  all. 
Thus  they  are  protected  in  three  ways:  first, 
bj' the  insulating  material;  second,  by  the 
lead,  which  prevents  corrosive  action;  and 
third,  by  the  wooden  casing,  which  protects 
them  from  mechanical  abrasions.  Where- 
ever  a  branch  connection  is  taken  off  there 
is  always  a  fuse,  so  that  each  lamp  is  pro- 
tected by  a  separate  "safety  valve." 

Every  tendency  toward  an  excessive  cur- 
rent thus  acts  directl}'  on  the  fuse,  which, 
by  burning  out,  cuts  oft"  the  current.  The 
junction  boxes  and  cut-out  boxes  used  in  the 
American  s^^stem  of  marine  work  present 
manj^  points  of  superiority  over  the  English 
s^'stem.  The^'^  are  waterproof  and  almost 
hermetically  sealed.  The^'  ai^e  fitted  with 
stuffing  tubes,  whicn  perform  the  functions 
of  the  stuffing  boxes  on  an  engine,  and  their 
covers  are  supplied  with  rubber  washers 
that  cause  them  to  shut  water-tight. 

It  is  onlj'^  a  matter  of  time,  and  probably 
a  very  short  time,  until  the  English  system 
gives  way  to  the  American.  The  latter  has 
already  found  its  wa,y  into  Government 
favor,  Edison  plants  of  the  system  that  has 
been  described  being  fitted  to  the  United 
States  ships  'Baltimore,'  ^Philadelphia,' 
'Yorktown,'  'Concord,'  and  'Bennington,' 
where  in  all  cases  they  give  perfect  satisfac- 
tion, burning  as  many  as  479  sixteen-candle- 
power  lamps  in  the  large  ships.  The  same 
system  is  also  found  on  the  'Orizaba'  and 
'Yurmiri'  of  the  Ward  Line,  and  the 
'Caracas'  and  'Venezuela'  of  the  Red  D 
Line,  each  ship  burning  200  lights  of  sixteen- 
candle  power.  The  crowning  success  of  the 
American  sj^stem,  however,  is  seen  on  the 
Old  Colony  Line,  where  it  is  emplo^^ed  to 
light  1,800,  1,250,  and  1,200  lights  respec- 
tive, on  the  'Puritan,'  'Pilgrim'  and  'Ply- 
mouth.' Nobody  ever  heard  of  an  accident 
on  the  'Puritan'  or  'Pilgrim'  similar  to 
that  on  the  'Etruria.' — Neiv  York  Times. 


OCEAN  RACING. 

*  *  *  *  To  save  three  or  four  hours 
on  a  week's  run  can  hardly  be  so  great  a 
matter  to  the  majority  of  travelers,  and  yet 
it  is,  as  torpedo  boat  practice  has  so  well 
taught  us,  the  last  bit  that  costs  so  much  to 
get ;  and  when  the  question  becomes  one  of 
minutes,  any  such  trivial  advantage  that 
may  be  gained  at  even  a  small  risk  to  the 
passengers,  is  not  only  senseless  but  abso- 
lutely criminal.  To  go  from  14  to  18  knots 
is  a  comparativelj-  easy  matter  in  a  ship  of 
the  length  of  the  Atlantic  liners,  but  to  in- 
crease the  speed  from  20  to  21  knots  retiuires 
almost  superhuman  efforts.  The  vital  (|ues- 
tion  for  the  passenger  is  one  of  risk  ;  what 
danger  is  incurred  by  driving  the  ship  at  its 
utmost  ?  It  is  a  factor  which  is  oft^'u  over- 
estimated. The  greatest  danger  to  which  a 
good  steamship  is  subjected  in  crossing  the 
Atlantic  is  that  from  collision  ;  and  when 


running  through  fog  the  risk  is  increased 
tenfold.  But  the  risk  of  .steaming through  a 
fog  at  top  speed  is  in  some  respects  less  than 
that  incurred  at  a  slower  speed.  It  must  be 
remembered  that  it  is  a  question  of  cliances, 
the  chance  whether  another  vessel  luippens 
to  be  on  the  same  track  at  a  time  when  the 
ship  is  passing  over  it.  If  we  have  a  zone  of 
fog  covering  a  distance,  say,  of  100  miles,  it 
stands  to  reason  we  shall  only  run  half  the 
chances  of  meeting  in  that  area,  a  vessel 
running  in  the  opposit<!  direction,  if  the  ships 
each  cover  it  in  live  hours,  than  if  they  take 
ten  hours  to  do  the  distance.  But,  it  may 
be  said,  if  we  slow  down  we  should  have  time 
to  get  out  of  the  way.  That  as  a  matUir  of 
fact  is  a  fallacy.  The  faster-  a  ship  steams 
th(;  more  fully  she  is  under  command  of  her 
helm, and  this  is  especially  tr-ue  in  the  pi'esent 
day  of  steam  steer  inggear,  when  the  quai'ter- 
master  has  unlimited  power  at  his  command 
to  put  the  helm  over-  quickly.  Ocean  liners 
will  never  go  slowly  enough  to  enable  them 
to  stop  and  go  astern  in  the  event  of  meeting 
in  a  fog.  Captains  will  always  depend  on 
the  manii'uvering  pr  oper  ties  of  their  ships, 
and  the  faster  they  go  the  mor-e  (luickly  will 
the  rudder  act  ;  so  that  speed,  which  from 
one  point  of  view  is  an  element  of  danger-, 
has  its  counterbalancing  advantages.  The 
opinion  of  our  best  skippers,  we  believe,  in- 
clines towards  the  gr-eater  safety  for  their 
ships  being  obtained  at  high  speeds,  in  the 
matter  of  danger  fr-om  colli.sion  in  case  of 
meeting  other  steamer-s  in  a  fog. 

So  much  for  the  exter^nal  danger  of  col- 
lision— the  same  remarks  do  not  hold  good 
in  approaching  land  in  foggy  weather — and 
the  internal  danger  from  breakdown  of  ma- 
chinery remains  to  be  considered.  Here  we 
are  on  mor-e  doubtful  ground.  The  boiler 
question  can  be  put  aside  and  we  may  con- 
fine our  attention  to  the  engines.  There  is 
no  doubt  that  running  at  the  high  piston- 
speeds  necessary  for  fast  steamirrg  sets  up 
stresses  in  the  moving  parts  which  ar-e  not 
brought  to  the  same  extent  into  play  with 
more  ordinary  and  moderate  pr  actice.  The 
answer  to  this  is  that  the  engines  are  de- 
signed expressly  to  bear  these  stresses,  and 
the  machinery  is  so  well  designed  that  it 
does  bear  them.  The  mo.st  notable  break- 
down of  engines  that  ever  occurred  to  an 
Atlantic  liner,  that  of  the  '  City  of  Paris, 'was 
not  caused  by  fast  steaming,  although  the 
fact  that  this  vessel  held  the  championship 
of  speed  has  led  to  a  popular  opinion  to  the 
contrary  having  been  formed  :  and  the  rec- 
ords of  engine  mishaps  do  not  support  the 
theory  that  high  speeds  in  properly  designed 
machinery  are  pi'oductive  of  disaster.  The 
machinery  of  an  Atlantic  r-acer  is  more  likely 
to  be  better  kept  up  and  better  looked  after 
than  that  of  a  vessel  of  the  more  ordinary 
description;  and  after  all  it  is  over-sight  and 
carelessness  that  is  productive  of  the  greater 
number-  of  accidents. 

It  is  in  the  minor  aspects  of  the  problem 
that  ocean  r-acing  is  to  be  judged.  For  the 
owners  It  is  chieffy  a  matter  of  expense, 
higher  coal  bills,  more  costly  ships  with 
finer  lines,  and  less  carrying  capacity.  For 
the  passenger-s  the  question  of  vibration  is 
perhaps  the  most  important.  In  one  of  our 
most  noted  racers  the  vibration  is  so  great 
that  probably  thei-e  ar-e  few  passengei-s  who 
would  not  beg  the  captain  to  take  an  extr*a 
day  on  the  voyage  in  or  der  that  they  might 
get  a  little  relief  fr*om  the  constant  jar  of  the 
machinery,  and  the  bodily  wear  and  tear 
fi-om  shaking  and  unrest.  Xo  doubt 
mechanical  science,  in  the  matter  of  counter- 
balancing moving  parts  or  otherwise,  will 
meet  this  difficulty. 

In  the  meantime  douiitless  faster  and 
faster  steamer-s  will  be  built.  The  most 
efTective  ad ver-tisement  a  steamship  com- 
pany can  get  is  to  "  break  the  recor-d  and 
so  long  as  hunran  natur  e  r  emains  what  it  is 
thei-e  will  i)e  those  who  will  ftock  to  the 
champion  Hyer,  whilst  there  will  be  other's 
who  will  think  only  of  gr-eater  comfort  and 
secur-ity. — Engineering. 

There  is  another  aspect  of  thrs  matter 
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which  our  contempoi^ary  does  not  refer  to,and 
this  is  the  monopolization  of  the  seas  by  fast 
ships.  The  ocean  is  for  all  peoples,  but  there 
can  be  no  doubt  but  that  the  advent  of  a  few 
hi^;-h-speed  ships  adds  greatly  to  thedang-ers 
of  slow  ships  These  last  have  some  part  in 
avoiding-  a  collision,  and  a  very  slight  mis 
calculation  on  the  part  of  their  skippers  can 
render  nug-atory  the  skill  of  the  captain  of 
the  fast  ship.  Two  vessels,  one  of  20  miles 
per  hour,  and  another  of  14  miles  per  hour 
come  tog-ether  at  the  rate  of  34  miles  per 
hour,  at  which  speed  there  is  no  time  to  do 
much,  if  danger  is  imminent.  If  high  speed 
on  sea  continues  these  vessels  will  have  to  be 
confined  to  certain  routes  in  which  slow 
vessels  venture  at  their  peril. 


LINK  MOTION  vs.  AUTOMATIC  CUT-OFF. 

At  the  last  meeting-  of  the  American  As- 
sociation for  the  Advancement  of  Science, 
Mr.  H  P.  Jones,  of  Portsmouth,  N.  H.,  read 
a  paper  on  the  subject  named,  which  is  full 
of  interest. 

The  author  constructed  curves  having  for 
their  abscissa  percentages  of  stroke  and  for 
their  ordinates  percentag-es  of  the  total  area 
of  valve  opening,  belonging-  respectivel.y  to 
the  standard  type  of  locomotive  link  motion 
and  to  the  automatic  eng-ine  at  various  cut- 
offs. These  curves  enable  tables  to  be  pre- 
pared from  which  it  appears  that  the  auto- 
matic engine  renders  a  larger  proportion  of 
the  port  area  available  than  does  the  loco- 
motive. For  example,  the  automatic  cut-off 
eng-ine  at  30  per  cent,  cut-off  permits  43  per 
cent,  of  its  total  port  area  to  be  used,  where- 
as only  27  per  cent,  is  available  in  the  case 
of  the  link  motion. 

It  is  a  natural  inference  that  such  differ- 
ence of  valve  opening-  would  cause  consider- 
able difference  in  the  amount  of  wire-drawing 
or  distortion,  as  shown  by  indicator  cards. 

Examination  of  indicator  cards  from  the 
two  t3'pes  of  engines,  show,  however,  that 
for  equal  piston  spfeeds,  and  proportion  of 
port  area  to  piston  area,  the  locomotive 
g-ear  gives  indicator  cards  quite  as  perfect 
as  the  automatic  g-ear,  and  that  the 
well-known  distortion  or  inclination  of  the 
locomotive  cards  during-  admission  only  ap- 
pears at  piston  speeds  which  require  a  mean 
velocit3^  of  flow  of  the  entering-  steam  above 
250  feet  per  second,  which,  while  frequently 
demanded  in  a  locomotive,  rarely  exists  in 
stationar}^  engines  which  present  more  per- 
fect indicator  cards. 

It  was  further  shown  by  discussion  of  in- 
dicator cards  presented,  that  while  the  most 
perfect  cards  were  afforded  by  "trip  motion," 
cut-off  g-ears  like  the  Corliss,  the  following- 
conclusion  practically  apply  to  all  good  valve 
g-ears,  including  the  locomotive  link  motion, 
the  automatic  cut-off  or  hig-h-speed  engine, 
the  Meyer  cut-olf  and  the  Corliss  cut-off'. 

1.  To  avoid  more  than  about  one  pound 
loss  of  pressure  between  the  steam  chest 
pressure  and  during-  admission  to  the  cylin- 
der, the  mean  velocity  of  the  flow  of  steam 
through  'the  ports  during-  admission  must 
not  exceed  40  feet  per  second. 

2.  The  admission  line  remains  parallel  to 
the  atmospheric  line  up  to  a  mean  velocit^^  of 
flow  of  about  250  feet  per  second,  notwith- 
standing that  the  loss  of  pressure  between 
steam  chest  and  cj^linder  may  be  upwards 
of  25  pounds  per  square  inch. 

3.  Distortion  or  inclination  of  the  admis- 
sion line  occurs  above  250  feet  velocitj^  of 
flow,  and  in  locomotives  at  55  miles  per 
hour  the  velocity  of  flow  is  upwards  of  400 
feet  per  second.  Hence  the  loss  of  pressui-e 
between  the  beginning-  and  end  of  the  ad- 
mission line  is  upwai'ds  of  25  pounds  in  this 
type  of  engme. 

The  boilers  of  locomotives  on  English  rail- 
ways are  seldom  provided  with  g-auge- cocks. 
Two  water  glasses  are  used  to  show  the 
water  in  the  boiler,  one  being  placed  upon 
each  side.  Automatic  C3^]inder  oilers  are  not 
in  general  use,  and,  instead,  the  well-known 
"tallow  cup"  is  mounted  upon  each  side  of 
the  cab. 


EDUCATION  vs.  ILLITERACY. 

Illiteracy  in  its  lowest  form  is  inability-  to 
r-ead  or  write.  To  learn  the  alphabet  would 
be  an  upward  movement,and  there  are  thous- 
ands who, when  t.he,ycan  scrawl  their  names 
and  read  imperfectly,  concern  themselves 
very  little  about  further  progress.  If  such 
advancement  is  not  stimulative  of  ambition 
to  know  more,  it  is  doubtful  if  their  acquire- 
ment is  of  any  value  whatever.  On  the 
other  hand,  if  learning  to  read  and  write 
awakens  ambition  to  know  more,  there  is 
scarcel,y  anything-  within  the  rang-e  of  u.seful 
knowledge  that  a  young-  man  may  notsecure. 

The  American  idea  is  to  educate  the 
masses,  because  it  is  held  that  should  illiter- 
acy prevail  the  institutions  of  the  country 
would  be  imperiled.  It  is  not  believed  that 
an  educated  people  can  be  enslaved,  but  it 
must  be  undei-stood  that  in  no  proper  sense 
is  the  mere  abilit}-  to  r-ead  and  write  to  be 
regai-ded  as  education. 

When  education,  however  limited,  inspires 
ambition  to  know  more,  it  may  be  said,  like 
the  seed  in  the  parable,  falling-  upon  g-ood 
g-round,  that  it  will  bring-  forth  an  abundant 
harvest.  The  statement  is  often  made  that 
an  American  woi'kingman,  in  the  same  num- 
ber of  hours,  produces  more  than  an  Euro- 
pean workingman,  and  the  reason  assigned 
is,  that  the  American  is  more  intelligent, 
that  is  to  sa3',  his  head  as  well  as  his  hands 
have  been  educated;  mind  and  muscle  are  in 
alliance,  and  when  that  is  the  case,  not  only 
more  product,  but  a  better  product,  may  be 
expected. 

It  need  not  be  said  that  education  is  ele- 
vating and  that  illiteracy  is  debasing. 
Such  propositions  have  long-  since  been  dis- 
missed from  debate,  but  it  raa^'  be  said  that 
thousands  of  workingmen  do  not  appreciate 
in  any  proper  measure  the  lifting  and  ad- 
vancing power  of  education.  Starting  in  life 
with  a  limited  education,  they  seem  con- 
tent to  remain  unimproved  intellectually, 
except  in  so  far  as  improvement  comes  from 
absorption.  The^'  catch  here  and  there  an 
idea,  an  expl.ination,  a  suggestion,  and  are 
satisfied.  Tiiey  spend  their  money  in  ways 
that  contribute  nothing  to  the  development 
of  their  intellects,  their  mind  forces;  they  do 
not  purchase  valuable  books,  but  squander 
their  leisui-e  in  idleness  rather  than  stud3^ 

As  we  have  said  there  is  work  for  such 
men,  but  it  is  not  the  most  remunerative, 
and  it  is  needless  to  sa.y,  that  in  every  branch 
of  work  the  time  has  arrived  when  illiteracj^ 
has  become  a  bar  to  advancement.  The 
man  who  is  ignorant  and  who  is  content 
with  his  condition,  may  make  up  his  mind 
to  remain  where  he  is — at  the  tail  end  of  the 
procession.  There  is  absolutely  no  promotion 
for  him,  while  for  the  man  who  comprehends 
the  value  of  educatipn,  of  knowledge,  and 
determines  to  master  problems  in  the  line  of 
his  calling,  will  be  wanted  for  responsible 
and  remunerative  jiositions. 

Fortunatel3^,  if  a  man  at  twenty  3'ears  of 
age  finds  himself  illiterate,  he  can,  if  ambi- 
bitious  to  secure  a  useful  education,  stand 
high  among  men  of  knowledge  when  he  is 
forty  3^ears  of  age,  and  at  iovty  he  is  in  the 
ver3'  prime  of  his  manhood.  He  will  under- 
stand the  English  language  so  thoroughl\' 
that  he  will  be  able  to  speak  and  write  it 
correctl3'.  The  libi-ar\',  and  not  the  saloon, 
will  be  where  he  will  spend  his  lesuire  if  un- 
married, and  at  home,  if  married. 

The  time  has  come  when  ignorance  will  be 
tolerated  only  at  the  bottom  round  of  the 
ladder,  or  ver3'  near  it.  Ignorance  can't 
climb.  ]t  is  stationar3'.  In  decides  the  fate 
of  its  victims.  To  escape  the  degradation 
it  inflicts  a  man  must  stud3',  and  if  oppor- 
tunities are  limited  he  must  be  the  more  de- 
termined— the  more  resolute  He  must  not 
be  ashamed  of  the  rudiments.  Books  are 
cheap.  The  schoolmaster  is  abroad.  Two 
hours  a  daj'  devoted  to  stud3^  is  equal  to  730 
hours  a  3'ear,  or  73  da3's  of  10  hours  each. 
If,  for  five  3'ears,  two  hours  a  day  are  de- 
voted to  stud3',  a  man  has  secured  one  3'ear, 
365  da3'S  of  10  hours  each,  and  in  twenty 
years,  four  j-^ears  of  student  life.    And  as 


we  have  said,  at  that  time  he  will  be  ac- 
cepted as  an  educated  man  thoroughlj'^ 
equipped  for  responsible  positions. 

It  ma3'  be  said  that  we  have  discussed  the 
subject  from  the  standpoint  of  wages.  That 
is  true.  The  educated  workingman  in  the 
long  run  will  receive  the  higher  wages,  be- 
cause he  will  be  wanted,  while  the  ignorant 
man  will  not,  as  a  general  propo.sition, 
advance. — Locomotive  Firemen's  Maga- 
zine. 

  •  •   

PLEA  FOR  A  UNIVERSAL  LICENSE  LAW. 

In  his  recent  address  to  the  National  As- 
sociation of  Steam  Engineers,  John  Fehren- 
bach,  late  president  of  that  bod3',  said: 

Ever3-  State  in  the  Union,  as  well  as  the 
Federal  Government,  has  provided  for  the 
better  protection  of  propertj^,  human  rights, 
human  libert}',  as  well  as  human  life,  by 
prohibiting  the  practice  of  law  hy  all  persons 
except  such  as  has  passed  a  thorough  and 
rigid  examination  before  a  legall3'  consti- 
tuted board  of  examiners,  and  received  a 
diploma,  or  license,  as  evidence  of  their 
qualifications  to  practice  law.  If  it  were  not 
for  that, the  propertx'  of  the  citizen, his  rights, 
his  liberty,  and  in  many  instances  even  his 
life,  would  be  placed  in  Jeopard3\  The  citi- 
zen whose  title  to  propert3'  is  to  be  deter- 
mined before  a  legal  tribunal, or  who.se  rights 
are,or  whose  libert3'  is,  at  stake,  or  who  is  on 
trial  for  his  life,  is  entitled  to  competent  legal 
services.  The  statutes,  therefoi^e,  justl3'  pro- 
vide that  persons  ignorant  of  the  law,  espe- 
cially that  pertaining  to  property,  human 
rights,  human  libert3%  and  human  life,  shall 
be  excluded  from  the  practice  of  it. 

If  it  is  important,  therefoi-e,  that  the  com- 
munit3'  should  be  pi-otected  against  the  pi'ac- 
tice  of  medicine  or  law  b3'  incompetent  per- 
sons, how  much  more  important  is  it  then 
that  the  communit3-  should  be  protected 
against  the  ignorant,  careless,  reckless,  or 
incompetent  engineer. 

Owing  to  the  absence  of  anj'  law,  with  a 
few  isolated  exceptions,  permitting  none  but 
those  thoroughl3'  qualified  to  be  entrusted 
with  the  important  position  of  steam  engi- 
neer, thousands  of  human  lives  ai^edaih-  and 
constantl3^  placed  in  the  most  imminent 
danger,  to  say  nothing  of  theman3' annuallv' 
sent  to  untimel3'  graves,  or  of  the  millions  of 
dollars  worth  of  propert  v  sold.     *    *  * 

To  accomplish  this  desirable  result,  and  to 
afford  better  pi  otection  to  life  and  property 
in  connection  with  steam  engineering,  it  is 
indispensabl\"  necessar3^  that  our  association 
should  devote  its  entire  energy  to  the  educa- 
tion of  steam  engineers  and  to  securing  the 
passage  of  stringent  and  effective  license 
laws  in  eveiy  State  in  the  I''nion.  To  hasten 
the  accomplishment  of  this  laudable  purpose, 
the  united  efforts  of  this  great  convention 
must  be  exerted  in  devising  plans  for  carry- 
ing- on  the  work  in  the  most  effective  and 
speediest   possible    manner.     *     *  * 

In  order  to  accomplish  this  great  work  in 
the  best  and  speediest,  as  well  as  the  most 
efficient  manner, this  convention  should  estab- 
lish a  uniform  rule  of  action  for  the  guidance 
of  local  associations,  the  want  of  which  has 
hindered  ver3'  greatly  the  work  of  securing 
the  much-needed  legislation  in  manj-  of  the 
States  of  the  Union.  In  some  parts  of  tlie 
counti\v  efforts  are  being  made  to  secure  the 
enactment  of  steam  boiler  inspection  laws, 
while  in  nianv  places  the  demand  is  made 
for  engineei's'  license  laws,  pure  and  simple. 
Tiie  latter,  in  ni.v  judgment,  is  most  likel3-  to 
be  secured.  It  is  the  least  objectionable  to 
those  who  would  otherwise  oppose  our  efforts 
or  attempt  to  thwai  t  our  aims  Therefore,  if 
this  convention  will  declare  in  favoi-  of  the 
enactment  of  license  laws,  without  the  steam 
boiler  inspection  feature,  it  will  do  much 
toward  removing-  a  most  formidable  opposi- 
tion and  turn  it  into  one  of  co-operation  and 
heai't3'  support.  You,  theref6"re,  have  it  in 
your  power  to  hasten  or  dela3-the  daA-  when 
everv  steam  engine  fi-om  the  Atlantic  to  the 
Paciiic,  and  from  the  lakes  to  the  gulf,  will 
be  in  chai-ge  of  a  competent  and  reliable 
engineer. 
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EFFICIENCY. 

The  term  "elliciency"  in  mechanical 
science  has  become  technical,  and  restricted 
to  a  definite  mathematical  expression  in  the 
form  of  a  ratio.  When  thus  used  its  mean- 
ing' is  well  understood,  but  its  importance  is 
increased  by  g-iving-  to  it  a  br-oader  definition 
and  a  wider  range  of  applications. 

Efficiency  is  a  result  compared  with  the 
effort  expended  in  producing  that  result. 

This  implies  a  division,  and  therefoi-e  may 
be  expressed  as  a  fraction,  and,  if  it  be  ab- 
stract, a  common  unit  must  exist  between 
the  effort  expended  and  the  result  .obtained. 
If  one  be  in  the  thermal  units,  the  other 
should  be;  if  one  be  in  pounds,  or  dollars,  or 
feet,  or  time,  or  tiny  particular  quality  or 
quantity,  the  other  should  be  respectively 
the  same  We  will  illustrate  these  princi- 
ples by  a  few  examples.  Beginning  with  the 
familiar  one  of  the  st,eam  engine,  we  may 
have  the  following  elUciencies:  If  10  per 
cent,  of  the  energy  of  the  steam  admitted 
into  an  engine  be  transmuted  into  work,  then 
will  the  efficiency  of  steam,  compared  with 
the  energy  in  it  when  admitted  to  the  en- 
gine, be  one-tenth,  or  10  per  cent.  If  5  per 
cent,  of  the  energy  of  the  steam  in  the  boiler 
be  lost  by  radiation,  leaks,  friction,  etc.,  in 
passing  from  the  boiler  to  the  cylinder  of 
the  engine,  then  will  the  efficiency  of  the 
steam,  compared  with  its  energy  in  the 
boiler,  be  0.19 X0.95=0.095,  or  9i  per  cent. 
If  the  efficiency'  of  the  boiler  be  0.70,  that  is, 
if  the  boiler  utilizes  70  per  cent,  of  the  the- 
oretical heat  of  the  fuel,  then  will  the  effi- 
ciency of  the  system  referred  to  fuel  be 
0.95X0.70  =  0.0705,  or  more  7  per  cent.  If 
the  fuel  be  coal,  and  the  heat  in  it  be  one- 
fourth  that  in  the  plants  from  which  it  was 
produced,  then  would  the  efficiency  of  the 
system,  compared  with  the  heat  in  the  plants 
from  which  coal  was  produced,  be  0.017625. 
If  the  heat  energ^y  in  the  plants  be  1  per 
cent,  of  the  energy  received  from  the  sun 
(and  this  is  probably  a  very  high  allowance), 
then  would  the  energy  of  the  system  referred 
to  the  original  source  of  energy- — that  of  the 
sun — be  0.0017G25,  or  less  than  one-fifth  of 
one  per  cent.  We  have  referred  to  the  sun 
as  the  original  source,  for  we  are  ignorant 
as  to  its  source  of  energy.  Speculation  is 
not  agreed  in  regard  to  it;  it  may  be  the  re- 
sult of  combination,  or  of  a  shrinkage  of 
volume,  or  the  impact  of  external  masses,  or 
it  may  be  an  expenditure  of  original  energy, 
and  in  these  speculations  it  is  generally  as- 
sumed that  the  entire  mechanical  energy  ex- 
pended is  entirely  transmuted  into  heat,  in 
which  case  the  efficiency^  of  such  heat  opera- 
tion would  be  unity. 

The  efficiencies  here  given  are  less  than 
unity,  and  it  is  always  less  than  unity  when 
the  result  is  obtained  from  the  source  with- 
out an  intermediate  agency,  deriving  more 
or  less  power  from  another  source.  When 
the  latter  condition  is  involved  the  efficiency 
may  exceed  unity.  For  instance,  if  money 
be  carried,  or  deposited  with  another  with- 
out being  used,  its  efficiency  could  not  ex- 
ceed unity,  and,  although  practically  the 
efficiency  may  be  unity,  yet  considering 
friction, wear  and  tear,and  accidental  losses, 
it  is  liable  to  be  less  than  unity.  If,  how- 
ever, the  money  be  loaned, and  the  borrower 
uses  it  in  trade,  commerce  or  agriculture,  he 
may  be  able  to  pay  for  the  use  of  it,  and  if 
he  pay  6  per  cent,  periodically,  the  efficiency 
of  the  lender  will  be  lOG  percent.  If  the 
borrower  expended  the  money  in  raising  a 
crop  of  wheat,  and  received  five  times  as 
much  money  for  it  as  he  expended,  the  effi- 
ciency would  be  5,  or  500  per  cent.  In  this 
case  the  soil  and  other  elements  of  nature 
constituted  an  intermediate  agency  which 
conti'ibuted  to  the  result  independently  of 
the  money  expended  in  labor,  seed,  etc.  If, 
however,  the  crop  be  referi*ed  to  the  wheat- 
producing  capacity  of  the  soil — that  is,  if 
the  chemical  elements  of  the  wheat  be  com- 
pared with  the  corresponding  chemical  ele- 
ments in  the  soil — the  efficiency  would  be 
less  than  imity,  and  might  be  only  a  very 
small  fraction. 


The  eflBciency  of  a  refrigerating  plant  is 
by  some  referred  to  the  thei-mal  units  of 
work  done  on  the  fluid  by  the  compres.sor, 
in  whicii  case  the  efliciency  exceeds  unity; 
for  the  compressor  in  practice  adds  only  a 
small  part  of  the  heat  that  is  removed  by 
the  refrigerator",  the  other-  part  beirrg  ab- 
sorbed by  the  circulating  fluid  from  sub- 
stances not  affected  by  the  compr-essor,  and 
the  latter-  measured  by  the  wor-k  of  the 
former.  Even  irr  this  case  the  efficiency 
may  fall  below  unity  when  the  result  is  com- 
pared with  the  energy  expended  in  operating 
the  compr-essor-. 

Negative  efliciencies  are  ideal,  and  are  not 
r-eported  in  pr-actical  operations.  Since  all 
efforts,  all  w-ork,  all  energy,  are  positive 
when  considered  by  themselves,  negative 
efficiencies  exist  only  in  the  sense  in  which 
one  elfor-t  is  considered  in  reference  to  an- 
other. Thus,  steam  in  an  engine  does  work, 
but  air  admitted  to  compr-essor  does  not 
work,  but  work  is  done  upon  it.  In  the 
sense  of  its  doing  work  when  driven  it  is 
negative.  Again,  if  a  man  promises  to  pay 
five  bushels  of  wheat  for  the  use  of  a  wheat 
field,  and  the  cr-op  wer-e  an  entire  failure, 
the  efficiency  is  strictly  zero,  and  if  he  deliv- 
ered the  five  bushels  according  to  agreement, 
he  would  necessarily  secure  it  from  some 
other  source,  and  the  efficiency  of  the  tran- 
saction would  be  negative. 

As  for  an  imaginary  elliciency,  it  has  often 
proved  a  reality  to  visiorrai-y  dealers. 

It  is  unrrecessary  to  illusti'ate  further,  and 
we  simply  mention  a  few  other  subjects  to 
which  it  is,  or  may  be  applied.  The  effi- 
ciency of  a  beam  is  the  ratio  of  the  load  it 
carries  to  that  required  to  break  it,  and  is 
the  same  as  the  factor  of  safety.  We  have 
the  efficiency  of  riveting,  of  belt  transmis- 
sion, of  the  flow  of  fluids  through  orifices 
and  pipes,  of  a  bank,  of  an  instructor,  of  a 
student,  of  an  institution  of  learning,  of  a 
journal,  of  an  official,  etc.  Many  of  the  lat- 
ter cannot  be  expressed  mathematically,  for 
the  quantities  do  not  admit  of  exact  meas- 
urement. While  it  may  be  said  that  one 
man  is  more  efficient  than  another,  yet  if  it 
be  said  he  is  twice  as  efficient  it  will  be  con- 
sidered as  a  matter  of  judgment,  and  not 
the  result  of  measured  quantities. — Profes- 
sor De  Volson  Wood. 


"I  AM  constantly  meeting  with  men  who  in- 
form me  in  all  earnestness  of  some  wondei'- 
ful  invention  which  is  going  to  revolutionize 
everything.  A  few  days  ago  this  took  the 
form  of  a  means  of  so  applying  the  force  of 
water  to  a  contrivance  down  a  well  as  to 
force  a  lot  of  water  to  the  surface,  besides 
retur-ning  the  working  stream  also.  It  is 
rude  to  contradict,  so  I  listen  and  say  noth- 
ing, long  ago  convinced  of  the  inutility  of 
trying  to  explain  things  to  the  uninitiated, 
who,  after  all,  won't  believe  you,  but  set  you 
down  as  'another  self-opinionated  engineer,' 
who  is  'so  blinded  by  old-fashioned  ways 
that  he  won't  believe  anything  new.'  There 
are  probably  never  less  than  a  dozen  men  in 
existence  at  any  one  time  who  ai-e  trying  to 
get  behind  some  natural  law  with  a  spring 
device  or  a  system  of  weights  and  levers,  or 
elliptic  gear-ing.  Few  of  them  contrive  ma- 
chines to  run  so  long  as  Keeley's  motor,  or  to 
be  so  profitable  (to  the  inventor).  Mechani- 
cal engineei-s  may  rest  and  be  thankful  for  a 
time,  however." — W.  H.  Booth,  in  AmeH- 
can  Machinist. 


An  eminent  Polish  physician,  Jaworski, 
has  been  experimenting  to  determine  the 
effects  of  acids  and  alkalies  upon  the  stomach. 
He  finds  that  acids  precipitate  mucus,  cause 
bile  to  flow  into  the  stomach,  inci-ease  the 
amount  of  pepsin  in  the  gastric  juice,  but  not 
its  acidity,  diminish  the  flow  of  gastric  juice, 
and  in  excess,  pr-oduce  disturbances  of  diges- 
tion. Alkalies,  on  the  other-  hand,  dissolve 
nuicus  and  decompose  pepsin.  These  facts 
explain  the  evil  r-esnlts  ar-ising  froin  a  con- 
tinued use  of  vinegar,  baking  powder,  sal- 
eratus,  soda,  and  similar  substances  com- 
monly used  in  cookery. 


A  SYSTEM  for  lathe  and  planer  tools  akin 
to  that  u.sed  in  milling  and  moulding  machine 
cutters  and  gear-  cutter-s  has  been  introduced 
irr  England. 

The  device  consisLs  of  a  holder,  which  will 
lit  any  of  a  rurrnber-  of  differ-ent  tools,  and  a 
set  of  disks,  the  pei  ipher-y  of  which  is  of  the 
pr-ojM!!-  for  nr  for  the  work  the  tool  is  to  do. 
This  disk  has  a  stalk,  by  means  of  which  it 
is  gripped  in  its  holder,  and  a  cuttiirg  edge 
is  given  by  gr  inding  its  periphery  radially 
from  its  circumference.  The  tool  is  giverr 
its  proper  shape  once  for  all,  and  thereafter- 
is  maintained  irr  working  condition  by  ^'rind- 
ing.  Probably  the  most  strikirrg  (jf  the 
dilfererrt  forrirs  is  a  chasing  tool, irr  which  the 
thr  ead  is  car-ried  right  r  ound  the  edge  of  a 
disk  some  4  irr.  or-  so  in  diarnet<;r.  Chasiirg 
tools  are  always  somewhat  expensive  to 
make  and  are  gr'ound  away  coinpar-atively 
(|uickly,  as  therx*  is  gener-ally  considerably 
less  than  a  single  inch  of  screw  on  them  to 
star  t  with.  In  the  new  tool  there  is  a  length 
of  about  10  in.,  which  can  be  ground  away 
before  the  tool  is  finished  with.  Another 
adaptation  of  the  principle  is  to  a  compact 
bor-ing  tool.  The  holder-  in  this  ca.se  is  hol- 
low, and  the  disk  is  held  against  one  end  of 
it  by  a  bolt  passing  through  the  holder-  and 
secur-ed  by  a  nut  at  the  other  end. 

 •  •  

We  recently  came  across  a  neat  little  de- 
vice for  draughtsnren  which  was  extr-emely 
simple.  It  consisted  of  a  piece  of  tracing 
cloth  4x7  in.  pasted  on  a  card  of  the  same 
dimensions,  with  the  corners  rounded  off. 
On  the  cloth  a  number  of  cir-cles  of  differ-ent 
diameters,  ranging  from  3-64  in.  to  1  in.,  wei-e 
drawn  in  ink.  A  bove  each  circle  was  marked 
its  actual  diameter,  while  below  it  was  the 
size  it  represented  on  a  scale  of  1+  in.  to  the 
foot.  After  the  figur-es  were  on  the  cloth 
was  shellaced.  Its  use  is  obvious,  and  be- 
sides saving  con.siderable  time,  it  does  away 
with  the  necessity  of  .sticking  the  poins  of  a 
compass  into  a  scale,  to  the  detr  iment  of  the 
latter-.  Of  cour-se  any  draughtsman  can 
make  one  for  himself  to  suit  the  scale  he 
most  fr'equently  uses.  He  should  be  sure, 
however,  to  dr-aw  the  cir-cles  after  the  cloth 
has  been  pasted  on  the  carxl,  otherwise  the 
shrinkage  will  seriously  inter  fei'e  with  their 
accur-acy.  We  understand  that  !Mr.  J.  W. 
Beach,  late  of  the  Erie  road,  got  up  the  fir-st 
of  these  handy  little  labor  saver-s. — Master 
Mechanic. 

There  is  no  need  of  any  scale  when  draw- 
ings are  marked  in  plain  ligur-es,  as  they 
should  be. 

HiKAM  Maxim,  the  inventor-,  says  that 
he  has  decided  to  expend  $10,000  in  try- 
ing to  discover  a  means  of  propelling  an  air- 
ship. I  hir-ed  a  lar-ge  mansiorr  near-  Lorr- 
don  about  a  year  ago,"  he  said,  "  and  eiiuip- 
ped  it  with  American  machiner-y,  and  engag- 
ed a  number  of  American  workmen,  for  I 
consider  Americans  the  best  mechanics  in 
the  wor-ld.  With  this  outfit  the  experiments 
were  begun.  The  work  so  far-  has  lar-gely 
been  confined  to  determining  the  coefficient 
of  screws  running  in  the  atmosphere,  and 
the  lifting  power-  of  planes  pi'opelled  at  great 
velocities  The  r'esults  have  been  satisfac- 
tor-y.  I  have  built  a  double  engine  and  gen- 
erator which  weighs  only  1,100  pounds,  and 
can  develop  500  hor-se-power.  This  is  said 
to  be  the  lightest  and  str-orrgest  engine  ever- 
built,  with  a  large  factor  of  safety  in  every 
part.  It  will  be  some  time  befor-e  the  world 
will  know  whetiiei-  mv  proposed  rrracbine 
will  fly." 

The  Fieiich  Post-ollice  author-ities  have 
lately  been  making  e.xperiments  with  a  new 
wir-e,  composed  of  steel  with  a  surface  of 
copper-.  It  has  been  adopted  to  replace  the 
wir-es  in  the  telegraph  ser-vice,  and  will  also 
be  used  uporr  the  telephone  systems. 
—      *  -♦-  •   

Pruritus,  or  itching  of  the  skin,  is  ver  y 
common,  and  nothing  is  found  to  besoeflfec- 
tual  as  a  mixtur-e  of  ei^ual  parts  of  lime 
water  and  glycerine,  applied  as  often  as 
necessary. 


THE  ENGINEER. 


TBADE  NOTES. 

William  Loweky,  one  of  the  oldest  engineers 
and  niaclunists  in  tliis  city,  died  recently  at  his 
home  in  WiUiamsburgat  the  age  of  eighty-one  yearn. 
Mr.  Lowery  was  for  manj'  years  at  the  old  Novelty 
Works,  and  was  an  engineer  in  the  Collins  Line. 

*  * 

The  new  depot  of  tlie  Pennsylvania  Railroad  at 
Jersey  Cily  will,  when  completed,  be  the  largest 
passenger  depot  in  the  world.  Its  length  will  be  356 
feet,  which  is  seventeen  feet  longer  tlian  the  St. 
Pancras  Station,  London,  England.  The  arched 
roof  will  be  ninety  feet  high  in  the  center. 

An  application  has  been  made  to  the  Board  of 
Ivstimate  and  Appointment  for  an  appropi'iation  of 
!||!10,000  to  erect  a  monument  to  John  Ericsson.  If 
this  sum  should  not  be  .sufficient,  as  it  probably 
would  not,  the  promoters  of  the  scheme  promise  to 
make  up  what  is  necessary  by  public  subscriptions. 
The  committee  consists  of  William  C.  Church,  W. 
W.  Webb,  Ashley  W.  Cole.  V.  F.  Lassoe,  George 
Inniss,  Jr.,  S.  W.  Taylor,  Thomas  F.  Rowland,  and 
John  D.  Criminins. 

*  * 

The  •Petrel,'  U.  S.  N.,  lately  lost  one  of  her  $600 
whaleboats,  apparently  through  the  carelessness  of 
her  commanding  officer.  The  whaleboat  had  been 
swung  on  its  davits  over  the  side  of  the  ship.  A  cer- 
tain direction  of  firing  vi^as  given,  which,  if  carried 
out,  would  destroy  the  boat.  The  master  gunner 
reported  the  exposed  position  of  the  whaleboat,  and 
added  tliat  the  tiring  of  the  gun  would  knock  the 
bottom  out  of  the  boat.  The  commander  retorted: 
"Oh!  it  will,  will  it?    Well,  lire  the  gun!"    The  gun 

was  fired  and  the  boat  was  knocked  into  splinters. 

*  * 
* 

At  a  recent  trial  of  armor  plates  in  the  Washing- 
ton Navy  Yard,  the  French  plates  proved  superior 
to  the  English.  Wh<^n  the  firing  ceased  the  two 
Schneider  plates  were  practically  as  good  as  ever 
for  protection,  and  none  of  the  shots  would  have 
done  much  damage  to  anything  behind  the  plates  ; 
in  the  case  of  the  Cammell  plate  it  was  practically 
destroyed,  and  any  of  the  shots  fired  at  it  would 
have  done  considerable  damage  to  a  ship  if  it  had 
received  the  shots  under  the  same  conditions.  Rep- 
resentatives of  the  Cammell  Company  expressed 
satisfaction  at  the  fairness  of  the  test,  and  were 
surprised  at  the  result  so  far  as  the  Cammell  plate 
was  concerned. 

*  * 
* 

The  new  revenue  cutter  building  by  Reeder  & 
Son,  Baltimore,  will  be  the  largest  in  the  service  of 
the  United  States.  She  is  designed  for  not  less  than 
15  knots  an  hour.  The  power  is  supplied  by  twin 
screws  operated  by  compound  engines,  with  cylin- 
ders 15}^  and  27  inches,  stroke  2  feet.  Steam  will 
be  generated  by  two  fore  and  aft  boilers,  about  OJ^ 
feet  in  diameter  and  11  feet  in  length.  There  will 
be  but  one  fireroom,  midway  between  the  boilers. 
The  boilers  will  carry  ICO  pounds  pressure. 

Coal  will  be  carried  in  four  bunkers.     The  new 

vessel  will  have  two  ^funnels  and  steel  masts,  the 

lower  and  top  masts  jointed.    In  length  she  will 

measure  200  feet,  with  a  draught  of  10  feet. 

»  * 
* 

The  Cataract  Company,  who  are  to  develop  120,000 
h.p.  at  Niagara  Falls,  have  determined  to  invite 
a  commission  of  scientific  men,  consisting  of  Sir 
William  Thompson,  Prof.  Unwin,  Prof.  Mascart, 
Colonel  Turrettini,  and  Prof.  Coleman  Sellers,  to 
consider  plans.  We  will  suggest  that  the  disinter- 
ested criticism  of  these  eminent  men  would  have 
come  much  cheaper  and  been  of  more  value  without 
their  being  appointed.  The  problems  to  be  dealt 
with  are  not  those  of  the  laboratory,  and,  so  far  as 
we  know,  none  of  the  proposed  commission,  except 
Colonel  Turrettini,  has  had  anything  to  do,  practi- 
cally, with  water  power  plants.  Engineer.s  like  Emer- 
son, Leavitt,  and  Emery,  would  come  nearer  under- 
standing the  requirements. — The  Journal,  Industry. 

*  * 
* 

The  '  Cily  of  Seattle,' fis.,  built  by  Messrs.  Neafie 
&  Levy,  for  the  Puget  Sound  and  Alaska  Steamsliip 
Company,  will  leave  for  her  destination  in  a  few 
days.  She  is  a  three  deck  ship,  260  feet  long,  40 
feet  beam,  and  17  feet  depth  of  hold,  and  of  1,410 
tons  register.  She  has  accommodations  for  250  pas- 
sengers. The  engines  are  compound,  having  cylin- 
ders 32  and  60  inches  diameter  by  36  inches  stroke. 
Steam  is  supplied  by  two  steel  boilers,  each  13  feet 
in  diameter  by  14  feet  long,  carrying  145  pounds. 
The  propeller  is  11  feet  in  diameter,  with  18-1  feet 
pitch.  On  a  trial  trip  a  few  days  ago  she  developed 
a  speed  of  163^  knots.  The  '  City  of  Seattle'  is  in- 
tended principally  for  fast  passenger  service,  and, 
during  the  summer  months,  will  run  between 
Seattle  and  Alaska,  and  in  w.nLer  to  Port  Townsend, 
Victoria  and  Tacoma. 

* 

The  Globe  Iron  Works  Conipany,  Cleveland,  O., 
have  ordered  two  more  Worthington  independent 
condensers,  so  that  the  whole  Heet  will  be  equipped 
with  this  necessary,  making  eight  independent  con- 
densers that  the  Globe  Companj'  have  ordered  with- 
in six  months.  This  is  certain  proof  of  their  advan- 
tage, as  is  the  improved  speed  shown  by  these  two 
liners.  The  'Emily  P.  Weed'  also  has  one  of  these 
condensers.  The  Lehigh  Line  and  probably  two 
other  lines  will  ha'-e  attached  air  pumps  removed 
this  winter,  and  hai'e  the  indei)endent  condensers 
put  in.    One  reason  for  this  is  the  record  of  attached 


pumps  breaking  down,  one  boat  having  lost  four 
days  recently  through  an  accident  of  that  kind.  The 
wooden  steamship  recently  contracted  for  by  John 
Mitchell,  to  be  built  at  Wheeler's  yard,  will  also 
have  an  independent  condenser. — Marine  Review. 

*  » 
* 

Platinum  is  in  danger  of  becoming  a  thing  of  the 
I)ast.  For  the  last  six  months  the  price  of  the 
precious  metal  has  been  rapidly  advancing,  until 
now  it  has  made  an  advance  of  over  sixty  per  cent, 
of  the  original  ])rice.  The  demand  is  greater  than 
the  supply.  The  ad  vance  is  attributed  to  the  large 
number  of  electrical  works  in  operation  throughout 
the  United  States.  The  amount  of  platinum  used 
in  the  manufacture  of  electrical  api)aratus  is  enor- 
mous. Each  electric  light  contains  about  six  inches 
of  platinum  wire,  and  if  the  metal  is  not  pure  it  will 
not  stand  the  great  heat.  As  the  electric  light 
grows  more  in  favor  the  demand  for  platinum  is 
greater,  and,  unless  some  substitute  can  be  procur- 
ed, the  chances  are  that  platinum  will  be  indeed  a 
precious  metal.  Platinum  at  present  is  worth  $14 
an  ounce,  gold  $20.70,  and  silver  $1.18. 

*  * 

* 

"Everywhere  I  see,  in  iron-working  establish- 
ments, the  cai-eless,  the  indolent,  -the  incompetent 
workman,"'  remarks  a  writer  in  Iron  Industry  Ga- 
zette. "Who  is  responsible?  Plainly,  the  owners 
and  superintendents,  because  they  permit  careless 
men  to  break  tools,  smash  machinery,  and  the  in- 
dolent men  to  go  on  wasting  "time  and  getting  pay 
as  though  they  performed  the  proper  amount  of 
labor.  If  the  owner  refused  to  hire  such  men,  or  if 
he  charged  them  for  the  breakage  caused  by  their 
carelessjiess.  and  paid  them  only  for  the  time  they 
work,  they  would  disappear  from  shops." 

[This  is  too  sweeping.  We  do  not  see  bad  work- 
men everywhere,  but  there  is  no  question  that  there 
are  too  many  of  them.  The  cause  of  it  is  a  mistaken 
policy  on  the  part  of  man;)gers,  who  think  that  two 
$3  men  are  better  than  one  $4  man.] 

*  * 
* 

Professor  McGee,  of  the  United  States  Geologi- 
cal Survey,  expres.ses  the  opinion  that  Professor  Or- 
ton's  theory  regarding  the  exhaustion  of  the  supply 
of  natural  gas  is  correct.  He  says  :  "It  will  fail;  it 
may  be  a  long  time  yet.  butit  will  surely  fail."  There 
is  little  reason  for  doubt  that  this  is  true.  All  wells 
that  have  been  heavily  drawn  upon  for  a  period  of 
three  or  four  years  have  gradually  diminished  in 
jjressure.  Some  have  become  useless;  othei-s  have 
been  almost  wholly  exhausted,  but  after  being  se- 
curely closed  they  have  become  stronger  than  they 
were  at  any  time  before.  The  supply  can  be  so  hus- 
banded that  exhaustion  becomes  improbable.  The 
fact  that  wells  can  be  so  managed  is  inference  that 
there  is  continuous  generation,  and  that  the  produc- 
tion is  sufficient  to  supply  moderate  demands  indef- 
initely. Exhaustion  becomes  imminent  only  when 
there  is  wasteful  or  too  rapid  use  of  the  supply. 

*  * 
* 

The  California  Mill,  atVii-ginia,  Nev.,  has  been 
running  for  nearly  three  years  with  Pelton  wheels 
in  one  of  the  deep  shafts,  and  a'long  wire  rope  trans- 
mission for  a  distance  of  3,500  feet,  of  which  1,500 
feet  is  vertical.  There  are  four  Pelton  wheels,  the 
first,  at  the  surface,  is  10  feet  in  diameter  under  a 
head  of  460  feet.  Tlie  water  from  this  wheel  is  con- 
ducted to  the  shaft  and  passes  down  in  faUs  of  500 
feet  each  to  three  more  wheels.  So  the  total  fall  is 
1,960  feet,  divided  into  four  sections.  The  wire 
rope  transmission  causes  no  trouble.  This  is  prob- 
abl}'  the  only  case  in  the  world  where  power  has 
been  transmitted  vertically  1,500  feet  out  of  a  min- 
ing shaft  and  then  transmitted  3,000  feet  over  the 
ground  to  a  mill.  This  system  has  been  in  operation 
for  nearly  three  years  and  has  been  veiy  satisfac- 
tory.— The  Journal,  Industry. 

*  * 

The  project  of  ship  railway  to  connect  Lake  Huron 
with  Lake  Ontario  is  being  agitated,  in  lieu  of  the 
proposed  ship  canal.  The  distance  between  these 
two  great  lakes  is  only  67  miles,  by  the  proposed 
route  from  Georgian  Bay  to  the  mouth  of  the  Hum- 
bar  River,  west  of  Toronto,  and  it  has  been  figured 
that  a  railway,  with  three  tracks  of  the  standard 
gauge,  but  iwith  rails  weighing  from  100  to  110 
pounds  per  yard,  could  be  built  for  $13  000,000,  or 
about  half  the  co.st  of  a  ship  canal  of  the  same 
capacity.  The  land  along  the  i-oute  reaches  a  height 
of  664  feet  above  Lake  Huron,  so  that  there  would 
be  some  very  heavy  grades  or  else  some  tremen- 
dously expensive  work  necessary.  The  {proposed 
route,  it  is  said,  would  save  438  miles  of  lake  navi- 
gation, and  38  miles  of  canal  between  Chicago  and 
Montreal,  and  would  enable  a  propeller  to  reach 
Montreal  from  (Quebec  in  less  time  than  it  can  reacli 
Buffalo.  The  expected  saving  of  three  days  in  the 
time  be*  ween  Chicago  and  the  seaboard  is  certainly 
a  consideration  which  would  warrant  a  large  expen- 
diture if  the  project  is  feasible  from  an  engineering 
standpoint. 

*  * 

The  Central  New  York  Telephone  and  Telegraph 
Company,  of  this  city,  has  devised  a  plan  by  which 
the  induction  to  its  lines  by  the  electric  current  on 
the  wires  of  the  Belt  Line  street  railroad  is  in  a 
measure  overcome.  When  the  electric  cars  were 
first  operated,  and  at  times  since,  patrons  of  the 
telephone  company  have  complained  of  a  buzzing 
sound  in  the  instrument  when  the  receiver  was 
placed  to  the  ear,  making  it  difficult  to  understand 


the  person  at  the  other  end  of  the  line.  Trouble  was 
also  occasioned  in  the  exchange  b}'  the  frequent  fall- 
ing of  the  annunciator  when  no  one  had  sent  in  a 
call.  Investigation  by  the  company's  electricians 
revealed  the  fact  that  the  trouble  was  occasioned  by 
the  electric  cars.  The  current  from  the  undeground 
wires  of  the  railroad  spread  out  and  interfered  with 
the  return  circuit  of  the  telephone  company.  The 
difficulty  can  never  be  entirely  obviated,  but  a  plan 
has  been  hit  upon  by  which  the  service  is  greatly 
improved.  A  large  copper  wire  has  been  run  from 
the  central  office  between  the  line  wires  on  which 
the  'phones  are  connected,  and  thence  into  the 
ground,  thus  establishing  a  balance  between  the  two 
currents. 

 •   

Thi.s  is  one  of  the  commonest  communica- 
tions to  a  technical  paper  : 

"  My  attention  has  just  been  called  to  an  article  in 
a  Texas  paper,  entitled  '  High  Rate  of  Speed,'  in 
which  it  is  stated  that  a  correspondent  asserted  that 
a  speed  of  100  miles  an  hour  by  steam  locomotives 
was  among  the  possibilities,  or,  to  use  his  exact 
words,  '  was  entirely  practicable  and  tliought  it 
would  be  attained.'  I  wish  Lo  say  that  there  is  a 
party  here  who  has  invented  a  device  which,  /  be- 
lieve, will  accomplish  such  a  result,  and  that  too 
with  less  danger  than  at  the  rate  now  run  by  railway 
trains,  etc." 

"I  believe."  Does  the  correspondent 
think  people  will  advance  monej'  upon  the 
basis  of  belief  in  a  man  who  has  no  i-ig-ht  to 
express  an  opinion  ?  simply  because  lie, 
knowing-  nothing-  about  the  subject,  is  not 
competent  to  judge. 

One  of  the  commonest  occurrences  in  a 
machine  shop  is  to  put  a  finger  into  a 
threaded  hole  when  the  same  is  in  motion, 
in  order  to  clear  it  out.  A  writer  in  the 
American  Machinist  relates  a  case  of  this 
kind.  A  boy  had  a  job  in  a  chuck,  and  stuck 
his  little  finger  into  it  to  clear  the  hole  out 
when  it  was  running;  his  finger  caught  on 
the  thread  and  ran  in,  but,  luckily  he 
stopped  the  lathe  before  the  finger  was 
twisted  off.  The  job  had  to  be  taken  out  of 
the  lathe  and  destro^'ed  before  the  finger 
could  be  released. 


CLUB  RATES,  1890-91. 

We  invite  the  attention  of  those  who  wish 
to  get  up  clubs  to  the  reduction  in  rates 
where  a  number  subscribe  at  once.  There 
are  twenty-six  issues  yearly,  and  the.  rate 
for  ten  names,  $1.50  each,  is  25  per  cent, 
lower  than  a  monthly  paper  at  $1.00  for 
twelve  issues. 

Two  names,  one  of  them  new.  .$1.80  each. 

Five  names  1.70  each. 

Ten  names  1.50  each. 

This  is  the  lowest  rate  we  can  make  for  The 
Engineer  for  any  number  of  names.  We  add 
also  that  all  names  comprising  a  club  must 
be  handed  in  at  one  time;  Ave  cannot  extend 
the  privilege  of  joining  a  club  at  any  time 
during  the  year  to  one  or  two  persons. 

Those  who  are  willing  to  aid  our  enterprise 
to  the  extent  of  soliciting  their  friends  to 
come  in,  can  write  the  names  on  a  separate 
sheet  and  send  them  with  the  monej'.  Send 
an  express  company's  receipt  or  postal  notes 
in  preference  to  postal  orders.  Be  particular 
and  have  all  names  and  addresses  correct. 
 •  •  

RATES  AT  WHICH  WE  FURNISH  OTHER 
PAPERS  WITH  THE  ENGINEER. 

Subjoined  will  be  found  our  clubbing  rates 
with  other  papers,  the  proprietors  of  which 
make  a  reduction  in  their  rates  in  connection 
with  us. 

All  complaints  of  irregularity  in  receiving 
other  papers  should  be  made  directly'  to  the 
publishers  of  them,  not  to  us. 

Publication  With 

Price  per  year.  The  Engineer. 

Scientific  American                3.00  4.50 

American  Miller                      1.00  2.75 

Manufacturer  and  Builder. ..  1.50  3.00 

American  Machinist                3.00  4.70 

London  Engineer  10.00  11.00 

ENGINEERS'GAZETTE.London  1.50  3.50 

National  Car  Builder   1.00  2.75 

Cotton,  Wool  and  Iron   3.00  4.25 

These  rates  are  for  new  subscribers  to  the 
journals  named,  and  those  who  send  money 
through  us  will  please  state  whether  their 
subscriptions  are  new  or  a  renewal. 

Any  periodicals  not  on  this  list  will  be  fur- 
nished at  a  discount  from  regular  rates. 

John  B,  Jackson,  Printer,  48  Centre  St.  Naw  York. 
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ALI.   BOOKS   ADVERTISED    IN   THESE    PAGES   SOI.O    BY  LS. 


THE  ROBERTS  SAFETY  WATER 
TUBE  MARINE  BOILER. 

From  10  to  1,600  horse  power.  Ovev 
two  hundred  and  thirty  in  use,  in  vessels 
ranging  from  steam  launches  to  ocean  go- 
ing steamers. 

Two  liundred  lbs.  of  steam  guaranteed. 
Light  weight,  easily  repaired,  very  econom- 
ical in  fuel.  The  first  boiler  lias  lasied 
ten  years  witliout  repaiis  and  is  in  good 
condition  yet. 

SEND  FOR  HANDSOME  ILI.USTH ATEl)  CnK  ULARS. 
E.  K.  KOItKKXS, 

18  Cortlandt  St.,  New  York. 
Works,  Bed  Bmk,  N.  J.  

OCEAN     MARINE  ENGINEERS' 
BENEFICIAL  ASSOCIATION, 
No.  69,  N.  Y. 
HALL,  180  BOWEKV, 
inectM  every  WediieMday   Gveiiiiig  at 
7.30.    Visitiug'  BrotiierH  with  Oreden- 
tlalM  cordially  invited. 
GEO.  UHLER,  Sec'y.  J.  GEO.  HERMES,  Prest. 


HORACE  SEE, 

Engineer  and  Naval  Architect, 

(CONSULTINO,  CONSTRUCTINO,  AND  ExPBRT) 

Number  I  Broadway,  New  York. 


KATZENSTEIN'S 

Self-Acting  Metal  Packing, 


Van  .Saxtvookd  &  Hauff, 

SOLICITORS  OF  PATENTS 

AMERICAN  AND  FOltKIGN 

Advocates   in  Patent  Causes, 
Ai  PARK  ROW, 

Times  Building,   Rooms  191,  192,  New  York  City. 
J  Van  Santvoord.  W.  Hauff. 


RICHARD  DUDGEON, 

No.  24  Columbia  Street,  New  York, 

Maker  and  I'alentee  of 

Improved  Hydraulic  Jacks 

Puuohes,  Roller  Tuhe  Kxpanders,  un<l  Direct  Acting 
Steam  Hanmicrs.  .lacks  for  Pressing  on  Car  Wlieel.s 
or  (Jrauk  Fins,  made  to  order.  ConiniunlcationH  by 
letter  will  receive  prompt  attention. 


WORTHINCTON 

STEAM  PUMPS 
PUMPING  ENCIIMES 
IIMDEPEIMDEIMT^CONDENSERS 

S£NI>  FOR   C;i:NERAI,  CATAI.«C;iK 

HENRY  R.  WORTHINGTON 


Boston.    Philadelphia.    Chicar;.    St.  Louis.    3:.  Paul. 


'  rancisco. 


For  Piston  Rode,  Valy* 

Stems,  etc. 
Of  every  description. 
For  Steam  Engines,  !«• 
comotives.  Pumps,  &c. 

Adopted  and  in  naa 
by  the  principal  Iroa 
Works  and  Steamship 
Companies  within  ths 
last  10  years  in  this  and 
Foreign  Countries.  For 
full  particulars  and  re- 
ferences, address, 

L.  XATZEH8TSIH  *  00. 

35?  West  St., 

IVew  Iforic 


Screw  Propellers 

MANt'FACTUREU  BY 

3EZ.  23.  rt.ocllx.c5r , 

22  Cortland  street.  New  York. 

Sup't  of  the  late  Delamatku  Ikon  Wokks 
of  same  patterns  and  dosifj ns  as  before,  aaapted  to 
each  vessel.  Consulting  Kxpert  and  Constructing 
Engineer.  Estimates  on  machinery,  damages,  etc. 
AIK  IVK  ITIACHINES. 


STEAM  YACHTS  AND  LAUNCHES.— Steam 
Yachts  and  Launches,  thnir  Machinery  and 
Manafjement,  a  Review  of  the  Steam  Engine  as 
applied  to  Yachts.  Lavs's  governing  Y'achts  in 
American  Waters,  Rules  for  Racing,  Rules  for 
Building,  Pilot  Regulations,  Specific  types  of 
Machinery,  Design  of  Hulls,  etc.,  etc.,  by  C.  P. 
Kunhardt,  8vo,  cloth,  $3.00 


THE  PRATT  &  WHITNEY  CO., 

MANUFACTURERS  OF  MACHINE  TOOLS 

For  Railway  and  General  Machine  Shops. 

COMPRISING 

Lathes;  Planers;  Corrugating  Machine*  for  Grooving  Chilled  Grinding  Soils  for  Flouring  Mills: 
Drilling  Machines  (Horizcnlat  and  Vertical);  Screw  Machines;  Milling  Machines; 
Cfutter  and  Twist-Drill  Grinding  Machuies,  ThttTeC  Head  Chiicking, 
Bolt-  Gutting,  Forging  and  Finishing  Machinery;  Nut- 
Tapping  and  Cutting  Off  Machines;  Boring-Mills. 

And  Plants  Complete  for  Gun  and  Sewing  Machine  Manufacture. 
Special  Machinery  for  Metal  Working. 

mactaineH  Completely  Equipped  with  Tool»t,  Fixtures  and  Gaiiffea 
for  JUanufactitrine  ITIetal  Goods  Generally. 

tJ.  S.  Standard  Taps  and  Dies  fob  both  Hand  and  Machinb-Work  ;  Pipe  Taps  and  Rkamkrb. 

llMter  Car-Bnilders'  Standard  Limit  Gauges   for   ROUND  BAR  IRON.     U.  S.  Standard 

Thread  Gauges.    Standard  Cylindrical  Size-Gauges.   Drop-Forged,  Steel  Caliper  Gauges. 
Standard  Hand,  Shell,  and  Chucking  Reamers.    Taper  Reamers  for  every 
purpose.  Hardened  and  Ground  Steel  Mandrils,  and  every  appliance 
in  TOOLS,  FI.KTURES,  or  SPECIAL  GAUGES,  necessary 
for  STANDARD  INTERCHANGEABLE  WORK. 

Combination  Catbe-Cliiicks;  Renshaw  Ratcbet  Drills.  Etc. 

  l^'Send  for  Illustrated  Catalogue  and  Price-List. 


A.  J.  WEED  &  CO., 

I.ilMi-l)  M.,  ><  w  Voik. 
INVENTIONS     PERFECTED,  DETAIL 
DRAWINGS,  PATTERNS,  CASTINGS, 
MOULDS,  MODELS,  SPECIAL  TOOLS,  DIES, 
JIGS,  NOVELTY  AND  DUPLICATE  WORK. 

Complete  oiitdts  of  special  looN  for  invcnt'irs 
wishiut,'  to  Mjaiiiiracluie  their  oun  i,-ocj(ls.  Cir- 
cular senl. 

Corrugated  Metal  Gaskets. 

(Patentko.) 

Are  the  most  reliable  for  flange 
connections;  made  plain,  oval, 
square  and  irregular  for  pipk8, 

CYUNDEUa,  VALVEa  AND  CHESTS. 

Is  not  affected  by  water,  steam, 
gas,  oil,  vapors  or  acid  solutions 


JOSEPH  DE  RYCKE, 


ST., 


04  LIBERTY 

Rooms  9  and  10  New  Yorl 

iJrawiiigs  plariH  ami  >>()<:i  ili(atii»ii>,  lu 
marine  engines  and  lioiierH,  hteani  ves-<.-l- 
va<;lit8  and  tugs,  and  iron  Htructur<-h  i 
general. 

I*KKS(»NAI.   "-I  I'KIH  l-.H»N  );|VEN. 


U.  8.  MINERAL  WOOL  CO., 
2  Cortlandt  Street, 

NEW  YORK. 


Bourne  A;  Kiiowles  M'l 

VV  l  :sTKll.\ 


BOOKS  for  ENGINEERS 

lit*  page  Catalogue  (rec  on  application. 
TREATISK  on  the  Richards  Steam  Engine  Ind,<N 

tor,  by  C.  T.  Porter.    Illuhtrated,  8»o  8-J  ' 

IRON  and  Steel  Founding,   by  Claude  W  . 

Second  edition,  revli,ed  and  enlarged,  8vo.  ' 
ALGEBK.\  Self  taught,  by  W.  P.  HiggB.    An  ca^ 

and  simple  explanation,  8vo  |1  ( 

THE  FIRE.MEN  S  Guide.     A  Handbook  on  ib 

Care  of  Boilers.    Fourth  edition,  8to  %()  '.  ; 

USEFUL  HINTS  to  Sea  going  Engineer*,  aol 

how  to  repair  and  avoid  '•  breakdowns."  8»«| 

E.  6l.  F.  N.  SPON, 


a  Co.,  i'\v\ eluKil.o.. 

iKNTS. 


12  Cortlandt  Street, 


NEW  YORK 


Second-Hand  Machinery 

Also,  all  kinds  of  Second-'Tand  Machinery  fur- 
nished. New  Machinery  furnished,  and  Second- 
Hand  taken  in  exchange  or  purchased.  Send  for 
Monthly  List ;  too  long  for  publication. 

NEW  YORK  MACHINERY  DEPOT, 

BRIDGE  STORE,  No.  16, 

On  Frankfort  St.,   Mew  York< 

A  TREATISE  ON  THE  USE  OF  BELTING  FOR 
THE  TRANSMISSION  OF  POWER,  with  numer- 
ous illustrations  of  actual  methods  of  arranging 
main  driving  and  quarter  twist  belts,  and  of  belt 
fastenings.  Examples  and  rules  in  great  number 
for  exhibiting  and  calculating  the  size  and  driv 
ing  power  of  belts.  Bv  John  H.  Cooper,  M.E.8.3.50 

PRACTICAL  ELECTRICITY.— A  laboratory  and 
lecture  course  for  first  year  students  of 
electrical  engineering,  ba.sed  on  practical  defl-  I 
nitions  of  the  electrical  units.  By  W.  E. 
Ayrton,  F.  R.  S.,  Asso.  Mem.  Inst.  C.  E. 
Illustrated.    New  York  $'iM 


STEAM  ENGINE.— A  Pocket-It<x^k  of  I'ractic; 
Rule.>*  for  the  Proportions  of  M<jdern  Kngim 
and  Boilers  for  I..and  and  Marine  purp<jMei>,  t 
N.  P.  Burgh.  Details  of  High-Preiwure  Eiigin 
Beam  Engine,  Conden-sing,  Marine  Screw  E 
gines.  Oscillating  Engines,  Valves,  etc.,  Lai 
and  Marine  Boilers,  Proportions  of  Engine*  pr 
duced  by  the  rules,  Proportions  of  Boilers,  et 
32mo,  roan  $1 


WANT 


or 


BOILEI 


j  IF 

ENGINE 

Write  us.  We  can  ■  Bame  very  low  prici 
ROCHESTER  NIT'G  CO., 


254  Mill  Street, 


Roolu'sttM- 


N»Mv  York 


J.  M.  ALLEN,  -  -  -  President. 
Wm.  B.  FRANKLIN,  -  Vice-President. 
F.  B.  ALLEN,  -  Second  Vice-President. 
J.  B.  PIERCE,  Secretary  and  Treasui-er. 

Issues  Policies  of  Insurance  after  a 
careful  Inspection  of  the  Boilers, 

covering  all  loss  or  DAMAGE  TO 

BOILERS, 

BUILDINGS  AND  MACHINERY, 

ALSO 

Covering  Loss  of  Life  and  Personal  Injury 

arising  from 

STEAM  BOILER  EXPLOSIONS^ 

The  Business  of  the  Company  includes  all  Kinds  of  Steam  Boilers. 

Full  information  concerning  the  plan  of  the  Company  can  be  obtained  at  the 

COMPANY'S    OFFICE,    HARTFORD.  CONN., 

OR  AT  ANY  AGENCY. 


THIi  MARINE  GERMICIDE  PAINT  FOR  VESSELS'  BOTTOMS 

An  Anti-Fouling  Anti-Corrosive  Compound  for 

IRON,  STEEL,  COPPER  OR  WOOD 


Pattern  Letters  for  Molders 

Brand  Letters,  &c.   Vaiiderbur«'li,  Wells  & 

Co.,  No.  8  Spruce,  near  Nassau  St.,  New  York. 

GARY  &  MOEN  COMPANY, 

234  West  29ti»  St.,  New  York. 

Spiral  Springs  for  All  Purposes, 

8t«el  Wire  Rods  Straigrbtened  and  Cut  to  Leniftha. 


HYDRAULICS.— Practical  ydraulics;  a  series  ot 
Rules  and  Tables  for  the  use  of  Engineers,  etc., 
etc.,  by  Thomas  Box.  Sixth  edition,  numerous 
plates,  post  8vo,  cloth  $2  00 

THE  PRACTICAL  STEAM  ENGINEERS'  GUIDE 
in  the  design,  constructiou,  and  management  of 
American  stationary,  portable,  and  steam  lire 
engines,  steam  pumps,  boilers,  injector.*.,  govern- 
ors, indicators,  pistons,  and  rings,  siifety  valves 
and  steam  gauges,  for  the  use  of  engineers,  fire- 
men, and  steam  users,  by  Emory  Edwards.  lUus 
trated  by  119  engravings,  crown  8vo,  cloth. $2.50 


Warranted  to  Excel  any  Iron  Paint  Yet  in 

SEND   FOR  CIRCULAR  AND  COPIES  OF  TESTIMONIALS. 

SAMUELS  &  >()l{TON,  Ajr»'nts, 


132  Nassau  Street,  New  Yorl' 


ENGINEERS'  POCKET-BOOK.— The  Pocket-I!... ,k 
of  Pocket-Books,  being  Molesworth  and  Hurst's 
Pocket-Books,  printed  on  India  paper  and  bound  I 
together  in  one  volume,  royal  32mo,  russia,  gill 
edges  ",  5.0( 


ENGlNKhU.-^'  H.VNi'-l;i  " 'K.— Kcfd^.  Engmee 
Haod-Bo\>k  to  the  L>cal  B'<ard  Exammatioi 
revised  by  W.  H.  Thorn.  11th  edition,  revie 
and  enlarged,  with  2ili  d  iagranu,  and  36  lar 
plates.   Crown.  Svo,  cloth  $4 


TEXTH  YEAR  OF  PUBLICATION. 


ii 


'rilE  ENGINEEli. 


SOUTH  BROOKLYN  STEAM  ENGINE  WORKS, 

Successors  to  WilliJiin  A.  I>ii^litliiill. 
VAN  BRUNT  &  SUMMIT  STS.,  BROOKLYN,  N.  Y. 

!\«  \%  Voi  k  Oflli  o,  «J!>  Wall  Mi<  «  l. 

iron  and  Brass  Foundry  and  Machine  Works, 

BUILDERS  OF 

LIGHTHALL  SURFACE  CONDENSERS. 

I>.  K.  <:OKK'.S  PATKNT  I ITIFICO  V  K  tl  RNTS. 

"\7S7- -A-TUrt   XIIE AT JiinS ,   oto.,  otc, 

Pat.  Combined  Surface  Conden  er  and  Feed  Water  Heater. 

Cast  Iron  and  Brass  Tube  Heads,  I'atent  Brass  Screw  Glands,  Patent  Paper, 
Washer,  Vulcanized  Fibre  an<l  Wood  Packings. 

LIGHT  WEIGHT  BRASS  CONDENSERS  A  SPECIALTY. 

CONUKNSEK  REPAIRS  PK<>iMPTI-V  ATTKIMDED  TO. 


93  LIBERTY  STREET, 

NEW  YORK. 

PUOl'UIETORS  AND  MANUFACTURERS  OF 

WHEELER'S 

ImprovedPatentSarfaceCondensers 

SEND  FOR  CIRCCJLAR. 

ALSO  THE 

WHEELER  '  ADMIRALTY  '  CONDENSER 
WITH  PATENT  SCREW  GLANDS, 

AND  THE  WHEELER-LIGHTHALL  CONDENSER,  with  Patent  Waterproof  Paper  Packings. 

Light  Weig^ht  Surface  and  Jet  Condensers  for  Steam  Yachts,  etc.,  a  Specialtj! 


SHORT  LECTURES  TO  ELECTRICAL  ARTI- 
SANS. Being- a  course  of  experimental  lectures 
delivered  to  a  practical  audience.  By  J.  A. 
Fleming-,  M.A.,  D.Sc,  (London).  Crown  octavo, 
cloth.  Price  $1..50.  208  pages  with  73  illustra- 
tions. 

INVENTOR'S  MANUAL  —How  to  make  a  patent 
pay,  by  an  experieficed  and  successful  inventor. 
Thousands  of  useful  inventions  are  every  year 
patented,  but  on  which  the  inventor  does  not  re- 
alize anything,  simply  for  wano  of  information 
how  best  to  proceed  to  introduce  or  dispose  of 
his  invention. 


THE  COMPLETE  PRACTICAL  MACHINIST,  em 
bracing  Lathe  Work,  Vice  Work,  Drills  and  Drill- 
ing, Taps  and  Dies,  Hardening  and  Tempering, 
the  Making  and  Use  of  Tools,  etc.,  etc.,  by  Joshua 
Rose.  Illustrated  by  130  engravings,  crown  8vo, 
cloth   82.50 

BOILER  MAKING  FOR  BOILER  MAKERS.— A 
Practical  Treatise  on  work  in  the  Shop,  show- 
ing the  best  Methods  of  Riveting.  Bracing  and 
Staying.  Punching,  Drilling,  etc.,  and  the  most 
economical  manner  of  obtaining  the  best  qual- 
ity of  output  at  the  least  expense.  By  W.  H. 
Ford.  M.  E.    18mo.  cloth  $1.00 


DORETHT   &    WADS  WORTH, 

36T  West  St.,  New  York. 
BOILER  TUBE  STOPPERS. 


]  s     Patented  Apr.  10,  1877.  No.  189,429.  e 

•^Ship  and  Smith  Work> 


Naval 
Constructors 
Architects. 
Builders. 
Mechanics. 
Assayers. 
Chemists. 
Scientists. 
Students. 


Size  irxjxli 
in.  Complete 
pocket  book. 

All  practi- 
cal problems 
solved  at 
sight. 

Mailed  on  re- 
ceipt of  75  cts. 


E.  C.  SMITH,  No.  1  Broadway,  N.Y. 


WARMING  AND  VENTILATING.— A  practica 
treatise  on  warming  buildings  by  Hot  Water 
Steam  and  Hot  Air,  on  ventilation,  and  the 
various  methods  of  distributing  artificial  heat, 
and  their  effects  on  animal  and  vegetable 
Physiology.  To  which  are  added  an  inquiry  in- 
to the  laws  of  radiant  and  conducted  Heat,  the 
chemical  constitution  of  Coal,  and  the  combus- 
tion of  smoke.  By  Charles  Hood.  8vo,  cloth, 
 $5.00. 


BARNARD'S  SEPARATOR. 


For  Separating  and  Removing  Entrained  Water 
from  Live  Steam  ;  Condense  Water  and  Oil, 
Dirt,  etc.,  from  Exhaust  Steam.  Special  Device 
for  Surface  Condensers.  Send  for  Circular  and 
Prices. 

GEORGE  A.  BARNARD, 

15  Cortlandt  Street,   NEW  YORK. 


"  Useful  Hints  on  Steam." 

By  E.  £.  ROBERTS. 

Second  Edition.   A  Book  of  96  pages.  Illustrated. 
Full  of  information.   Mailed  upon  receipt  of 

20  CENTS. 

NO  POSTAGE  STAMPS  RECEIVED. 
AddreoB,  W.  BLITZ, 
Teleplioiie  Uld^.,  18  Corllaiidt  St.,  N.Y. 


INLtT 


Ti' CURTIS 


Baliieid 

STEAM 
TRAP 


MANUFACTURED  BY 


THE  CURTIS  KEGUL.ATOK  CO., 
Beverly  St.,  Boston,  Mass. 

Has  balanced  Valve,  therefore  works  equally  well  under 
HIGH  or  LOW  pressure  ;  discharges  full  area  of  pipe  ; 
has  hard  composition  float,  vented  to  the  atmosphere, 
and  is  warranted  not  to  collapse  or  fill. 

GENERAL  AGENCIES: 

Ne-%v  York,  109  Liberty  St. 

Pliiladelpliia,  2,035  North  Front  St. 

rtliiineapolis,  210  South  Third  St. 
Cliicago,  218  Lake  St. 


The  Original  UnYuicanlzcd  Packing 

CALLED  THE  STANDARD A^ich^alUither afe'compari'S 

Accept  no  packing  as  JENKINS'  PACKING  uuless 
stamped  with  our  "  Trade  Mark." 

71  John  Street,  N.  Y. 
105  Milk  Street, Boston. 
21  North  Fifth  St.,  Phila. 
54  Dearborn  St.,  Chicago 


JENKINS  BROS. 


•VALLEY  PUMP#CO.,  Easthampton.  Mass. 


DUPLEX  STEAM  PUMP. 

FOR  ALL  DUTIES. 

Simple,  Durable  and  EfTicient. 

Send  lor  18tlU  C'ulal<i<j;u<'. 

HALL  STEAM  PUMP  CO.,  91  Liberty  St., 

CHICAGO,  PITTSBURGH  AND  ST.  LOUIS. 


93  Liberty  St.  A  1 13  Federal  St., 
HEW  YORK.  I  BOSTON. 


MPROVED 
PUMPING 


For  Every 

Class 
of  Work. 


Send  for  New 
Illnstrated 


The  new  Handy  Binder  makes  a  per- 
fect book  of  one  or  twenty-six  issues  of  The 
Engineer  Papers  bound  without  mutila- 
tion. Pages  open  flat.  In  flexible  board 
sides.  50c. 

EGBERT  P.  WATSON  dc  SON, 

150  Nassau  Street,  N.  T. 


SIX  Ce^N'lij  will  buy  a  Itack  Sa»v  tslMde 
which  will  cut  iron  all  day  without  sharpen- 
ing, and  on  many  kinds  of  work  will  do  as  much 
as  $1  worth  of  files.  Twelve  cents  will  buv  a  butch- 
er's  saw  blade  which  will  cut  bone  four  weeks 
without  filing-.  Both  kinds  are  tempered  by  a  se- 
cret process  which  enables  ihem  to  do  five"  times 
as  much  work  as  any  others  in  use.  All  saws 
rrarked  with  a  star  and  bearing-  our  name  are 
fully  warranted  wherever  bought.  For  sale  by 
all  hardware  and  supply  dealers  in  this  country 
and  Europe. 

MILLERS  FALLS  COMPANY. 

93  Reade  St.,  Xew  York. 


R 


ELIANCE  HYDRAULIC  JACKS, 
SOLID  DRAWN  WELDLESS  STEEL  TUBES. 
ORIGINAL  DEAD-STROKE  POWER  HAMMERS, 

No.  14  North  Fifth  Street, 

PHILADELPHIA,  PA. 


STEVENS   PATE.Vr  |  STKVENS  PATENT 

WINC  FIRM  JOINT  CALIPERS  NEW  EXACT  SURFACE  CAUCE. 


With  Wing  and  Set  Screw. 
iN.-iiDE.  No.  56  D. 
Price,  by  mail,  postpaid. 
8  inch....$l.UO  |  HI  inch... $1.75 
10  "   ....  1.10 1 18  "    ...  2.10 
12   '•    ....  1.3.5  120  "    ...  2.50 
14   •'    ....  I..j0| 

All  hiKhly  polished. 


TOOLS. 


Superior  to  all  others  in  quick,  tine 
adjusting  powers,  especially  m  urasp 
of  pointer.  Also  adapted  to  a  depth 
gauge  and  various  purposes. 
Price,  each. 

Small  size.  S  inch  ^2.00 

Large  "  12  "   2.T5 


Ideal  and  Leader  Spring  Dividers  and  Calipers.  Depth  Gauges,  and  Fine  Machinists'  Tools 

U^"  llhiftrntrri  catiilogue  h(f  to  oil. 
J.  STEVENS  ARMS  &  TOOL  CO..  P.O.Box  33SChicopee  Falls.  .Mass. 


ii 


m  O'CONNELL  LUBRICATOR 


THE  GREASER. 


ECONOMY  of  lubi  icaut, 

SIMPLICITY  of  construction, 
DURABILITY,  and,  above  all, 
RELIABILITY  in  action,  and 
its  characteristic  i)oiut.s. 

NOTHING  AUTOMATIC  ABOUT  IT. 

The  hand  on  cup  prac- 
ticallv  "feels"  the  pin. 

Castor  or  lard  oil,  grease  or  tallow 
plain,  or  a  mixture  of  any  or  all  can 
be  nsed  while  under  fnll  steam. 

O'CONNELL  &  CAHILL, 

PATENTEES, 

Manistee,  Mich. 


TENTH    YEAR   OF  PUBLICATION* 


r  TT  i:  E  N  (1 1  .\  ±:  E  Ji . 
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WM.    BKKK-lSt^  JKl^WS    FOSSIJU   MJEAI^  COMPOSITION. 


Kacli  Dag  marked  wlthtra(l«  marlc,  thiisfflr- 

Ukwahk  ok  Iiiri  ATioNS.  Ordci-  (iircrt  v 'T^de  fMa/-/. 
from  the  Bolt?  propi  ii'lot  s  ill  lli<r  i^' 

THE  FOSSIL  MEAL  COMPANY. 
August  Giese,       -       Proprietor,  W. 
2  CoJar  St. ,    New  York. 

Or  from  our  autborizcct  a''eiitH. 


DIXON  S  BELT  DRESSING 

AND  LEATHER  PRESERVATIVE. 

Abs«liit(^ly  pievfiiis  si  Dtli  Iroiii  Mipiiiii;;  ami  luoroimlily  iH'csorviss  tli<! 
leather.  Jt  is  not  a  now  and  uiitri(Ml  article,  IhiI  Iuis  llie  strongest,  ree<»ni- 
mendations.  It  will  pay  V<>"  to  send  tor  circular,  tor  it  will  save  yoii  money. 

JOS.  DIXON,  CRUCIBLE  CO.,  Jersey  City,  N.  J. 


LE  COUNT'S  NEW  EXPANDING  MANDREL. 

d'ateiited  December  25,1877.)  ^ 

If  You  will  Try  this  Tool  You  will  not 
Reg:ret  the  Expense. 


AMATEUR'S  SIZE. 

Taking:  anything  from  %  to  1  inch  inclusive,  price  


.S5  00 


MACHINIST'S  SIZE. 

No.  1   to  1    in.,  price  $10  00 

No.  2   1  "  to  1^  in.,  price   14  00 

No.  3  to  2    in.,  price   18  00 

No.  4  (with  screws)  2    to  3    in.,  price   ,32  00 

No.  5    "         "   3    to  4    in.,  price   44  00 


0.  W.  LE  COUNT,  South  Norwalk,  Conn. 


INDICATOR  PRACTICE  AND  STEAM  ENGINE 
ECONOMY,  with  plain  directions  for  attaching 
the  indicator,  talcini^  diagrams  computing  horse 
power,  drawing  tlie  theoretical  curve,  calculat- 
mg  steam  consumption,  determining  economy, 
locating  derangements,  etc.,  also  tables  required 
in    making   the   computations,    by  Frank  F. 

.  Hemenway.   Price  $2.00  | 


SLIDE  VALVE.— The  Slide  V^alve  practically  con 
sidered,  by  N.  P.  Burgli,  Engineer,  conlaininf. 
illustrations,  and  121  pages  of  letterpress.  Crowi 
3vo,  cloth  82.01 

MECHANICAL  DRAWING.— Prepared  for  the  usf 
of  the  Students  of  the  Massachusetts  Instituti 
of  Technology,  by  Prof.  Linus  Faunce  ■ 


Just 
Issued, 

FOR  1890, 

THE  RAILROAD,  TELEGRAPH  &  STEAMSHIP  BUILDERS'  DIRECTORY. 

A  United  States  Business  Directory  containing  the  names  of  manufacturers  and  dealers 
covering  all  articles,  devices  and  materials  used  in  the  construction  and  operation  of 
Railroad,  Telegraph,  Steamship,  Heat  and  Power,  Electric  Light 
^fl^B^-f^  '"''-■^'"1^"-./^-^'^'-'^!^^  Lumber,  Iron  and  Steel.  Locomotive  and 
car  Builders,  Railroad,  Bridge  and  other  Contractors :  Electric  Light 
Telegraph  and  Telephone  Co.'s;  Ship  Builders  and  Materials. 

Including  a  list  of  every  Railroad  in  the  United  States,  Canada  and  M.-xico  givine 
length  m  miles.  Rolling  Stock  and  Officials  in  charge  of  ordering  and  Purchasina 

Supplies;  together  with  valuable  tables  useful  in  Railroad  Construction. 

I*rlce,  $2.50, 


nvfll^&ioxi    rteca.xi.oing;  Volvos. 

Our  Steam  Regulating  Devices 

Are  the  standard  used  by  all  the 
Sugar  Refineries,  Car-IIeating  Companies,  Factories, 
Electric  Stations  and  Railroads. 
If  you  would  economize  fuel  write  the 
MASON    REGULATOR    CO.,  BOSTON. 


Bobertion'B  Oil  Extractor 


WM.  B.  BROOK   <Sc  CO., 


MANUFACTUPT.P.S'  AOENTS  FOE 


LEATHf R  BELTING, 

Sole  Ajjents  lor  Pluen  \  tinm  Core  and  lli  inii  I'ackintrx, 
Sole  Manufacturers  of  ACME  PISTON  PACKING. 

No.  4<)  John  Street,  -    -    New  York  City. 

'  COMPAiSTV 

WRITE  FOR  CATALOGUE 


Telephone  Murray  153. 


(y(Io|)S(lia 


TritA'^^UFACTURES  AND  PRODUCTS  • 
or  THE  UNITED  5TATE5.  J 

comprises  Every  Article  made  in  tliis  • 
Country -Indexed  and  Classified -and  • 
under  each  article  the  names  and  addresses  « 

THE  BEST  MANUFACTURERS.  \ 

(piTiplete  inOneRoyal  OctavoVol.ofoverl30Qpp  • 
Price 'in  (lolh  *6  Ini  Morocco  *8-innai[ileLeallier*IO.  • 

INDISPENSABLE  • 

to  Buyers  of  Articles  in  all  lines  and  • 
Invaluable  as  a  Staristical  worK^  • 

Orders  received  at  office  of  this  Paper  •  • 


.  With 
•  riptive 
'.\  ;ilt.T 


.  and 
Ilear- 


WORKSHOP  RECEIPTS,  for  the  use  of  Manu- 
facturers, Mechanics  and  Scientific  Amateurs. 
First,  second,  third  and  fourth  series,  each  con- 
taining about  450  pages,  with  illustrations, 
crown  octavo,  cloth.    Price,  $2.00  each. 


K.N(il.M:i-.KS"    .skKT(J)l-Ui  (;K-<>f     r,..    i  ,t..,al 
MovcmenlB,  iJevn  t--,  Appliain')-!..  '  .  m 

and  Oelailh,  i:ni|jli»vcd  in  tbe  D< 
slruction   of    Ma<  liii 'tv  f'.r 
riahsilied  and  ar'  i  i: 
use  of  Engmeci  u, 
Manat'ers,  Mechai  •  , 

and  all  engaged  in  u.i'  .M'-'  i 
nearly  twi>  thousand  illuht! 
Notes  and   Meinoraixla.  Jv 
liarber.   Engineer.     C'ontem-..—  . 
Adjusting  devices.  Anchoring, 
bearings.  Apiiaratusfordrawing  < 
matic  cut-otT.     Balance    weik'ht.s.  1: 
socket  joints.   P>eam-engine  diagramH. 
logs.    Bed   plates,  foundations.    Beit  gearing, 
licit  Pulleys.  iiig  ami  exhau.sting.  JVnleni, 

Types  of.    K<jlts,  etc.     Boring,  drilling,  etc. 
Brakes  and  retarding  ar-tili  i  i  ■<•'•.    fVin.-,  Tur^ 
pets  and  wi|)ers.   Carr  • 
Centrifugal  force. appi 
and  couplings.  Chi/pji 
Chucks,  grips  and  Uolciti  .->.  L.ri 
piocating    motion.     Clutchi»».  i 
and    balance  weights,    f.  r  '-r  i r 
Concentrating  and  Sep..  .r  : 

cooling.    Connecting  I 

ing  and  expanding.    (  .  .  ' 

Conveying  mocion  ton-oi  pcyri.-,.  C'^in  l  ^.ors. 
Cotters,  etc.  Couolings.  Couplings  for  bLaft- 
ing.  Covers,  doors,  etc.  Cy.v..--^.  t  of 
Cranks  and  eccentrics.   Ci  .  d 

disintegrating.   Curves,  ap; 
Cushioning.   Cutting  tools.    ,  ■  u 

Disintegrating.  Doors,  cover.r.  luaiji.ij.c.-i.  Lr-iw. 
ing  and  rolling  metals,  etc.  Drawing  curves 
etc.,  Apparatus  for.  Drilling,  boring,  etc. 
Eccentrics.  Elastic  wheels.  Elliptical  motion 
Engines  and  boilers  combined,  types  of.  Eugiaes, 
types  of.  Exiiau&ting  and  blowing.  Expand- 
ing and  contracting  devices.  FasleDing 
wheels  SS.OD 


SUBSCRIPTION  BLANK. 

Messrs.  EGBERT  V.  WATSON  &  SON,  150  Nassau  St.,  N.  V. 

Enclosed -please  fi.-nAi%'2,M.  Please  send  to  my  address  Teh  Enoxsi^ZR  for  one  year 
from. 


Sign  Name  and  Address  very  plainly  and  always  give  your  house  nuviber  where 
I  os»ibh,   


ENGINEER'S  LOG  BOOK 

m-  TO  GO  IN  BREAST  POCKET.-%a 

Beiiig^  a  record  of  daily  riiiiM  ior  one 
year,  ruled  for  all  leiuperat ii rem,  i>rew»- 
ures,  revolutions,  pihtoii  Hperd,  tor- 
iiiiiiai^,  liot  well  teniperatiireM,  I'uel 
burned,  allies  and  waciteti,  oil  umed, 
deTet't^i,  repairs,  and  reuiarkH. 

Price,  One  Dollar  by  Mail. 

E&BERT  P.  WATSON  &  SON,  N.  Y. 


THE  .MILLWRIGHT  AND  ENGINEER'S  COM- 
PANION, comprising  decimal  arithmetic,  tables 
of  square  and  cube  root.s  practical  geometry, 
mensuration,  strength  of  malerial.s,  mecbaoic 
powers,  water-wheels,  pumps  and  pumping-CD. 
gines,  steam-engines,  tables  of  specific  gravity, 
etc.,  by  William  Tempieton.  Sevealeeotb  edi- 
tion, corrected  by  Samuel  Mayuard.  Plates, 
12mo.  cloth  S2.iO 

FIVE  HUNDRED  AND  SEVEN  MECHANICAL 
MOVEME.NTS.    Embru.     _       •:  — 
most  important  in  dyii. 
statics,  pneumatics,  > 
other  gearing,  presses, 
neous  machinery;  aim 
nients  never  before  pi. 
which  have  only  recci.L...  ^ 
Henry  T.  Brown   .'  


FOCflRTY'S  PATENT 

BALANCED  STEAM  TRAP. 


The  important  feature  of  this  trap  is  that  it  has  bal- 
anced valves,  so  that  they  will  operate  with  any  pressure, 
no  matter  how  heavy  or  light.  These  valves  give  a  full, 
clear  opening,  and  can  be  made  of  any  size  desired,  pas- 
sing a  large  or  small  amount  of  water.  Another  feature 
of  this  trap  is  that  it  is  not  intermittent  in  its  action;  the 
How  of  condensed  steam  (water)  is  constant,  no  matter 
what  the  quantity  maybe.  But  little  power  is  required 
to  open  and  close  the  valves,  as  they  are  balanced.  The 
trap  is  practically  self-adjusting  and  automatic.  The 
valves  and  valve-seat«  areof  brass,  as  also  the  float,  which 
is  a  solid  drawn  brass  tube  very  carefully  made  and  tested. 
These  traps  are  largely  used  fordraining  coils  and  heating 
surface  in  sugar  evaporators,  for  kettles  in  breweries,  con- 
densed milk  factories,  for  steam  heating  apparatus  of  all 
kinds— in  fact,  all  places  where  it  is  necessary  to  carry  off 
condensed  water. 

For  further  particulars,  price  list,  etc.,  address 

JAMES  H.  FOGARTY,  97  Liberty  St.,  IT.Y. 


j\U)Ul  KN  PRACTICE  of  American  .'ilachiiiists  and  , 
Engineers.    By  Egbert   P.   Watson.    This  is  a 
work  which  gives  full  illustration  of  all  the  drills 
and  cutting  tools  generally  used  in  machine 
shops,  together  with  shop  practice  in  various 
cities,  shop  economies,  etc.,  etc.,  together  with  1 
brief  treatises  and  hints  for  the  inanaj;ement  ol  i 
stoain  boilers.  Its  title  is  somewhat  misleading; 
it  was  modern  when  written  in  Ibtiti,  but  it  still  > 
lias  a  wide  sale,  and  is  regarded  as  a  standarc* 
w.irk   S2.ro 

SHIPBUII.DINn.— Modern  Shipbuilding,  and  th. 
Men  engaged  in  it  ;  a  review  of  recent  l*rogres5 
in  Steamship  Design  and  Construction,  togethei 
with  descriptions  of  notable  shipyards  and  sla- 
tistics  of  work  done  in  the  principal  building 
districts.  By  David  Pollock,  Naval  .\rchitev-t. 
with  Portraits  and  Biographical  Notes  of  Emi- 
nent Shipowners,  shipbuilders.  Engineers,  and 
Naval  .Vrchitects,  al.so  views  of  notat^le  Ships 
Demy  Svo.  handsomely  bound  in  cloth  $y.fn 

MACCORD  S  KI.NEMATICS  ;  OR  PRACTICAL 
MECH.-VNISJI.— A  '  reatise  on  the  Transmission 
and  iM«  dilication  of  Motion  and  the  Construc- 
tion of  Mechanical  Movements.  For  the  use  of 
Draughtsmen,  Machinists,  and  Students  of  Me- 
chanical Engineering,  in  which  the  laws  govern- 
ing the  motions  ami  various  parts  of  Mechanics, 
as  elTected  by  their  forms  and  modes  of  con- 
nection, are  deduced  bv  simple  geometriial 
reasoning,  and  their  application  is  illustrated 
by  accurately  constructetl  diagrams  of  the 
different  mechanical  combinations  dis- 
cussed %o.00 


MECHANICS.-Th.'  i 
cal  .Mecbanics,  bu 
designed  for  Kii- 
Byrne,  forin.  ' 
lege  for  Civ.: 
hy  nur/i. 

cloth  

Contents.— Chap  1.  How  wi  : 
unit,  both  with  and  wiili.nit 
of  time.  Chap.  I 
intluem  e  of  lri<  i 
mo.-.l  bcauiiiiil  1. 1 
principles  t  ^ 
chapters  ai- 
Chap.  -1.    1 1. 

machines.   Ci..i^.  ■>.    l -t". 

STEAJI  ENGINE.— The  Cadet  i 
for  the  Stud.  I  - .       J  :  >• 
ncer,  U.S.  > 
gineer,  U.  ."^ 
Coulenl*.—  ! 
of  various  s 
tages,  ajid 
Boilers;  api 
l  addl*  \Vh>' 
of  CiKil,  En- 


Boners  in  Port,  etc. 


THIS  PAPER   CIRCULATES   ALL  OVER  THE   UNITED  STATES 


"flTE  ENGINEER. 


Fompoond  and  Triple 
Expansion  Engines, 

For  Steam  Yachts  and  Launches. 
Estimates  furnished  on  application. 

RILEY  COWLEY, 

MACHINISTS  AND  ENGINEERS 

Richard  Sl  Bowne  Sts-, 

Brooklyn,  N.  T. 
Telephone— 347. 


14  YEARS. 


IDSO 


1873 -1887. 


JARVIS  B.  EDSON 

iNo.  145 

I  Broadway 


Recording 

STEAM 
GAUGE. 


NDiXPEf^lMENT 


86  LibertySt 
N.Y. 

"RECORDS 
THE^RESSURE 
DA^NICHT 

'onourmaTns 
^and^onour 


STEAM  USING.— Steam  Using,  or  Steam  Engine 
Practice,  byChas.  A.  Smith,  C.  E.,  8vo,  cloth. 

  $3.00 

Contents. — On  the  Nature  of  Heat  and  tlie  Prop- 
erties of  Steam  ;  Valve  Gear  ;  The  Quantity  of 
Steam  which  might  be  used  and  which  is  used  ; 
The  Indicator  and  Indicator  Diagram  ;  The  ex- 
periments of  Hirn  and  Hallauer  ;  Steam  Heat- 

A  MANUAL  OF  STEAM  BOILERS.— Their  design, 
construction  and  operation;  for  technical 
schools  and  engineers.  Illustrated.  693  pp. 
By  R.  H.  Thurston,  M.  A.  Doc.  Eng.,  etc.,  etc. 
New  York    $6.00 


PUMP  MAKING.— A  Practical  Hand  Book  on 
Pump  Construction,  by  Philip  R.  Bjorling, i);ates, 

crown  8vo,  cloth   $1.50 

Contents. — Principle  of  the  Action  of  a  Pump  ; 
Classification  of  Pumps  ;  Description  of  various 
classes  of  Pumps ;  Remarks  on  Designing 
Pumps  ;  Materials  Pumps  should  be  made  of  for 
diflerent  kinds  of  Liquids;  Description  of  vari; 
ous  classes  of  Pump- valves  ;  Materials  Pump- 
valves  should  be  made  of  for  different  kinds  of 
Liquids  ;  Various  Classes  of  Pump-buckets  ; 
On  designing  Pump-buckets  ;  Various  classes  of 
Pump-pistons  ;  Cup-leathers  ;  Air-vessels;  Rules 
and  Formulas,  etc.,  etc. 


THE  CONTINENTAL  IRON  WORKS. 


BnooisLijYKr,  OM.  -sr. 

SOLE  MANUFACTURERS  OP 

CORRUGATED  BOILER  FLUES 

Under  their  own  patents  and  those  of  SAMSON  FOX,  of  Leeds,  England. 
mADE  IN  SIZES  FROITI28  ins.  TO  60  ins.  DIAIVETER, 
wftli  Flanged  or  Plain  Ends. 

^"Take  Ferry  from  10th  or  23d  Sts.,  N.  Y.,  to  Greenpoint.-«8 
Thos.  F.  Rowland,  Pres.,  Warren  E.  Hill,    I  -yj- 

Thos.  F.  Rowland,  Jr.,  Treas.  Chas.  H.  Corbbtt,  I 


THE  LANE  &  BODLET  CO., 

illcCnt- 


From  heavy  patterns  and  of  unexcelled 
workmanship. 

Steel  Boilers,  Feed  Water  Heaters, 
Shafting,  Pulleys  and  Gearing. 

THE  LANE  S  BODLEY  CO., 

267  to  215  Water  St., 
CINCINNATI.  O. 


AUTOMATIC  ENGINES, 

Return  Flue, 
Portable  &  Upright  Boilers 
1 ,  3  and  6  h.  p. 

Send  for  photo  and  price  list, 
F.  J.  CURTIS, 

Spencerport,  N.Y. 


SHIPBUILDING.— The  Power  and  Speed  of  Steam 
Vessels  calculated  by  Rules  adapted  for  Vessels 
of  all  types.  By  William  Bury,  M.I.M.E.,  Con- 
sulting Marine  Engineer,  with  diagrams,  sma,\\ 
4to.  sewn   $1.40 


Key-Seating  Machines 
and  20  in.  Drills 

A  SPECIAI.TY. 
SEND    FOR   I.IST  OF 

New  and  Second-Hand 

Iiathes,  Planers,  Drills, 

or  anything  in  Machinists 
Tools  or  Supplies. 

W.  p.  DAVIS, 

Rocbester,  N.  Y. 

Works  at  North  Bloonifield. 


NEffPORT  NEWS  SHIP  BOILDINC  &  DRY  DOCK  CO, 

(ON  HAMPTON  ROADS.) 

Equipped  witb  a  Simpson's  Basin  Dry  Dock,  capable  of  dockine  a  reasel  600 
feet  long,  drawing  25  feet  of  water,  at  any  stage  of  the  tide. 
Repairs  made  promptly  and  at  reasonable  rates. 

SHIP  AND    ENGINE  BUILDERS. 

For  estimates  and  further  particulars,  address 
C.  B.  ORCUTT,  Pres't,  No.  l  Broadway,  New  York. 


TOBIN  BRONZE. 

Tensile  strength  upwards  of  79,000  lbs.  per  sq.  in.  Torsional  Strength  equal  to  the  best 
Machinery  Steel.    An'i  Frictional  and  Non-Corrosive.    Can  be  Forged  Hot. 

Rods  for  pumps  and  bolts.   Yacht  shafting.   Rolled  slieets  and  plates  for  pump  lining  and  conden- 
ser tube  sheets,  etc.   Spring  wire. 

ANSONIA   BRASS  &  COPPER  CO.. 


3HICACO. 


Sole  manufacturers. 
Send   for  Circular. 


NEW  YORK. 


AMERICAN  POP  SAFETY-VALVE. 

The  only  Automatic,  Adjusting,  Safety  Yalve  erer  produced. 

FOR  LOCOMOTIVES,  STATIONARY,  MARINE  AND 
PORTABLE  BOILERS. 

It  docs  not  infringe  on  tbe  patents  of  any  valre  made. 

We  guarantee  all  parties  buying  or  using  them  protection 
aga,inst  all  suits. 

Accepted  for  application  to  all  marine  boilers  by  the  Board  of  Super- 
vising Inspectors  of  Steam  Vessels,  and  approved  by  the  Secretary  of 
the  Treasury  at  Washington,  D.  C,  January,  1885. 

Approved,  and  its  adoption  recommended  on  U.  S.  Naval  Steam< 
ships,  April  1,  1885,  by  U.  S.  Naval  Board  of  Examiners. 

AMERICAN  STEAM  GAUGE  CO., 

36  Cbardou  Street,  Boston,  Mass. 

Send  for  Price  List. 


B.  H.  CRAMP  &  CO., 

-^v  u/ed  exclusively 


if  ©r 


Fl3.llAclelX3la.iA.,  DE»a. 

SOLE  M.^XCFACTURERS  OF 

AMERICAN 

MANGANESE  BRONZE, 


TKADE  MARK 


MANGANESE  BRONZE  PKOPELLER  WHEELS 
 A  Specialty.  

TO  OWNERS  OF  STEAM  YACHTS. 

We  particularly  call  vour  attention  to  advantages 
derived  from  the  use  of  these  Wheels  for  Steam  Yachts, 
and  would  recommend  as  a  means  of  obtaining  "maxi- 
mum speed  at  minimum  expense  "  that  you  adopt  a 
Mansauese  Wheel. 

COKRESPONDENCK  S01.ICITED. 


THIS   PAPER  CIRCULATES   ALL    OVER  THE    UNITED  STATES. 


New  Series,  1883, 1888.    Vol.  XX.    No.  8. 

Tenth  Year  op  Publication. 

steam  engineering,  applied 


October  18,  1890. 

$2.00  per  Annum.  -  Sin(jle  Hovikh,  8  Cents 
mechanics,  and  the  allied  arts. 


THE  'GUSHING,'  U.  S.  N.,  TORPEDO  BOAT. 

Wr  present  herewith  an  erif^raving-  of  the 
'  Cushing,'  the  lirst  high-speed  torpedo 
boat  the  Government  has  ever  built.  The 
exact  speed  of  this  vessel  is  not  known,  but 
has  been  variously  stated  at  22.5  knots,  and 
as  hig-h  as  24  5  knots,  whicli  last  we  believe 
is  not  a  matter  of  record. 

The  •  Cashimf  '  has  been  constructed  for 
the  purpose  of  discharging-  automobile  tor- 
pedoes, (those  carrying  their  own  propelling 
power)  while  she  is  running  at  a  high  rate 
of  speed.  She  is  138  feet  long,  15  feet  wide, 
10  feet  deep,  and  draws  4  feet  4  inches.  Her 
displacement  is  about  100  tons.  The  '  Gush- 
ing '  was  required  by  contract  to  make  twen 
t3'-two  knots  an  hour.  For  every  fourth  of 
a  mile  above  twenty-three  knots  per  hour 
there  was  a  bonus  of  $1,500,  and  for  every 


inches,  and  low-pressure  22  inches.  The 
stroke  is  15  inches.  Tlie  main  shafts  51 
inches  in  diameter,  and  01  feet  long,  are  of 
forged  steel,  and  the  twin  propellers  are  of 
manganese  bronze  4  feet  2  inches  in  diam- 
eter, with  8  feet  pitch.  A  reducing  valve 
allows  the  use  of  direct  steam  at  starting. 

The  conning  towers  ar-e  of  (juarter  inch 
steel,  with  double  sliding  doors,  arranged  so 
that  one  (if  injured  in  action)  can  be  substi- 
tuted for  another-.  Tiiey  are  lighted  by 
buU's-ej'es,  and  their  domed  tops  can  be  ele- 
vated by  screws  so  that  four  inch  clear  space 
can  be  had.  Hoth  towers  are  fitted  with 
steering  apparatus,  engine  i-oom  ti-legraph, 
and  with  speaking  tubes  connecting  them. 
The  forward  tower  has  a  steam  steerer  that 
will  throw  the  helm  from  hard  a  port  to 
hard-a-starboard  in  threeand  a  half  seconds. 


It  is  an  old  story  that  doctors  disagree, 
but  it  is  not  very  satisfactor-y  to  the  student 
when  he  llnds  an  elaborate  experiment  cai-- 
ried  out  with  all  the  parai)hernalia,  and 
with  all  the  means  at  hand  for  success  to 
know  that  they  disagree.  It  seems  in  engi- 
neering that  we  realize  fully  "  thus  far  shalt 
thou  go  and  no  further,"  for  beyond  certain 
well  traveled  paths  we  are  confronted  with 
the  "  assumption."  In  plain  words,  this  is 
guessing  at  what  is  obscure,  and  it  depends 
entirely  upon  our  faith  in  the  gue.sser's 
sagacity,  or  ability  to  guess  correctly,  as  to 
the  faith  we  put  in  his  assumption.  Some 
elaborate  trials  upon  triple-expansion  en- 
gines were  recently  made  in  an  English  col- 
lege, and  no  ellorts  were  left  untried  to  get 
facts.  The  observers  were  capable  and  well 
trained,  yet  their  results  are  challenged  and 


quarter  of  a  knot  above  twenty-four  knots 
an  hour  a  bonus  of  $2,000. 

The  hull  is  divided  into  eleven  water-tight 
compartments,  and  she  will  carry  35  tons  of 
coal,  and  with  a  coal  endurance  at  maximum 
speed  of  3,000  knots.  The  hull  is  built 
throughout  of  steel  plates. 

Above  the  water  line  the  '  Cushing '  shows 
two  conning  towers  and  two  smokestacks. 
A  whaleback  runs  from  the  forward  conning 
tower  to  the  bow.  The  whole  deck  is  of 
steel,  curved  to  deflect  shot. 

She  has  two  Thornycroft  water-tube  boil- 
ers built  \)y  the  Continental  Iron  Works  of 
Brooklyn,  N.  Y.,  the  first  of  the  kind  con- 
structed in  this  countr3\  Each  boiler  has 
thirty-four  feet  of  grate  surface,  1,800  feet 
of  heating  surface,  and  two  miles  of  steel 
tubes.  The  fire  rooms  are  on  the  closed 
stoke  hold  principle.  They  will  be  closed 
nearly  air  tight,  and  a  fan-blower  will  draw 
air  from  an  opening  in  the  deck. 

The  main  engines  are  two  sets  of  5-cylin- 
der  expansion  engines  of  800  h.p.  each,  and 
thei'e  are  a  total  of  twent^'-eight  steam  C3'l- 
inders  on  board.  The  high-pressure  c^iin- 
ders  are  11^  inches  in  diameter ;  the  first  in- 
termediate 16  inches,  second  intermediate  32 


or  before  the  vessel  can  travel  her  length  at 
full  speed. 

The  automobile  torpedoes  can  be  fired  at 
a  speed  of  40  feet  per  second,  while  the 
'  Cushing  '  is  traveling  ;)8  feet  in  the  same 
time.  They  will  be  discharged  by  an  explo- 
sive compound.  The  two  bow  torpedoe 
tubes  are  placed  under  the  whaleback  at  an 
angle  of  three  degrees  with  the  horizon. 
They  are  14  feet  long  and  14  inches  in  diam- 
eter. The  '  Cushijig  '  will  also  carry 
other  torpedo  tubes  and  rapid-fire  guns  on 
deck. 


It  should  be  noted  that  the  engines  of  the 
'Norinannia'  made  95  revolutions  per  min- 
ute on  her  trial  trip.  This  is  a  piston  speed 
of  1045  feetper  minute, which  isquiteashigh 
as  locomotives  make  in  general  service  and 
is  certainly  astounding.  It  serves  to  show 
the  perfection  of  the  workmanship  on  modern 
mai-ine  engines,  when  they  can  be  driven  at 
such  speeds  without  disaster.  Comparing 
them  with  the  ancient  side  lever  engine  speed 
of  ten  and  twelve  x-e volutions  per  minute  and 
240  feetper  minute  piston  speed,  we  need  no 
longer  wonder  at  the  high  power  developed 
in  modern  steamers. 


not  accepted  by  other  capable  and  well 
trained  observers.  The  arguments,  propo- 
sitions and  foundations,  even,  of  the  experi- 
ments were  demolished,  and  shown  to  be 
erroneous,  or  at  any  i-ate  impossible  of  proof, 
and  the  objectors  proceeded  to  erect  other 
tables  and  derive  other  results  from  the  data 
collected  by  the  original  observers.  This  is 
all  very  unsatisfactory  to  positive  people, 
who  like  to  see  a  pound  weigh  sixteen  ounces 
or  a  foot  measure  twelve  inches,  and  derive 
all  their  knowledge  in  the  profession  from 
those  facts.  It  is  also  a  lesson  of  another 
kind,  for  it  teaches  that  men  are  not  neces- 
sarily false  prophets  or  disseminators  of 
error  because  their  conclusions  do  not  agree. 
Who  is  right  and  who  is  wrong  ?  The  pro- 
gress of  the  time  shows  us  that  we  are  capa- 
ble of  judging  only  so  far  as  our  candle 
throws  its  hght. 


Quite  the  newest  idea  in  railway  spikes  is 
to  bend  them,  and  patent  the  bend.  A 
crooked  spike  would  seem  a  bad  thing  to 
drive,  but  the  engraving  of  it  shows  that  it 
goes  straight,  while  the  straight  spike  (in 
comparison  with  it)  smashes  the  tie  badly. 
There  is  great  virtue  in  engravingsl 


THE   ENGINE  tilt 


A  NEW   METHOD  OF   MAKING  FUSED 
WIRE  JOINTS. 

It  is  well  known  that  a  joint  of  any  kind 
in  an  electrical  conductor  offers  more  or  less 
resistance,  no  matter  how  well  it  may  be 
made.  The  soldered  joint,  when  carefully 
made,  is  the  most  practical  and  best  method 
of  joining  conductors  yet  brought  into  use. 
But  a  poorl^^-made  soldered  joint  is  even 
worse  than  a  simple  twisted  joint;  for  chem- 
ical action  and  electrolytic  action  are  sure  to 
take  place  if  there  is  the  least  moisture 
present.  But,  even  in  the  absence  of  moist- 
ure, the  resistance  of  the  joint  will  cause 
heat,  and  heat  increases  the  resistance. 
These  effects  are  quite  well  known,  and  it  is 
understood  the  heating  at  a  joint  increases 
as  the  square  of  the  increase  in  the  cairent 
strength.  There  is  another  effect,  not  so 
well  known,  that  occurs  in  an  electric  cir- 
cuit wherever  two  different  metals  form  a 
contact,  as  in  the  case  of  a  soldered  joint. 
This  is  known  as  the  Peltier  effect,  and  con- 
sists of  a  heating  or  cooling  of  the  junction, 
according  to  the  direction  of  the  current 
through  the  joint.  This  effect  does  not  in- 
crease in  the  same  ratio  as  the  heating  ef- 
fect, on  account  of  the  resistance  ;  for,  while 
the  latter  increases  as  the  square  of  the  in- 
crease of  the  current,  the  Peltier  effect  in- 
creases directly  as  the  increase  of  the 
current.  This  effect  might  be  utilized,  un- 
der certain  conditions,  to  partially  overcome 
the  heating  effect  due  to  the  resistance.  In 
the  case  of  a  soldered  joint  where  the  solder 
completely  covers  the  copper,  as  it  will  do 
if  the  soldering  has  been  well  done,  the  cur- 
rent passes  from  copper  to  solder,  and  from 
the  solder  to  copper  again,  and  the  Peltier 
effect  is  neutralized  ;  but,  if  the  joint  is 
poorly  made,  the  heating  effect  is  greatly  in- 
creased. In  order  to  avoid  these  difficulties, 
or  at  least  to  overcome  them  as  much  as 
possible,  Frederick  J.  Smith,  an  English 
electrician,  has  made  use  of  fused  joints,  and 
claims  that  his  experiments,  extending  over 
a  number  of  months,  prove  that  fused  joints 
wholly  prevent  the  occurrence  of  these  ef- 
fects. The  method  of  making  the  joints 
consists  in  the  use  of  an  oxyhydrogen  blow- 
pipe flame  for  fusing  the  wires  together.  A 
V-shaped  groove  is  cut  in  a  piece  of  fire- 
brick, or  a  piece  of  hard  quicklime;  the  ends 
of  the  wires  are  placed  side  by  side  in  the 
groove,  and  the  flame  of  the  blow-pipe  is 
directed  upon  them  until  the  ends  fuse  to- 
gether, which  they  will  do  in  about  the  time 
required  to  solder  a  similar  joint  by  the 
usual  methods  emploj^ed.  Care  must  be 
taken  not  to  prolong  the  heating  after  fusion 
is  complete;  for,  if  the  heating  is  continued 
much  after  fusion,  the  copper  is  suddenly 
converted  into  minute  globules,  which  scat- 
ter about  and  leave  a  thin  place  where  the 
joint  should  be.  By  this  method  joints  can 
be  made  in  large  wires.  No  flux  is  required 
nor  is  it  necessary  to  clean  the  wires  before 
the  heat  is  applied. — Practical  Electricity. 
■  »  •  «  

A  CORRESPONDENT  of  Indian  Engineer- 
ing suggests  an  original  scheme  for  smoke 
abatement  by  asking  whether  it  has  ever 
been  proposed  to  have  a  smoke  duct  running 
through  a  town  connected  with  the  different 
furnaces.  He  suggests  that  such  a  duct 
might  be  carried  outside  of  the  city  to  a 
condensing  station,  an  exhaust  machine 
being  employed  to  force  the  draught.  At 
the  condensing  station  the  soot-laden  air 
might  be  made  to  pass  through  water  and 
thus  deposit  the  solid  matter,  the  air  passing 
away  comparatively  pure,  while  the  soot 
thus  deposited  might  easily  be  collected, 
caked  and  sold  as  fuel.  The  size  of  the  duct 
would  have  to  vary,  as  in  water  and  other 
mains,  according  to  the  work  to  be  per- 
formed. 


If  in  vulgar  parlance  we  "stick  a  man," 
we  cannot  expect  his  trade  in  future.  It 
takes  many  years  to  build  up  a  reputation 
by  fair  dealing,  but,  when  obtained,  it  is  both 
a'  pleasure  and  a  profit. —  Wade,  Fibre  and 
Fabric. 


THE  "STAND"   RADIAL  DRILLING 
MACHINE. 

The  illustration  represents  a  new  type  of 
radial  drilling  machine  made  in  England. 
The  distinctive  feature  of  it  is  that,  while 
having  the  advantages  of  a  box  bed,  it  dis- 
penses with  its  use.  The  machine  is  mounted 
on  a  cast-iion  stand,  upon  which  a  table  is 
placed,  with  T-grooves  on  the  top  and  sides. 
This  construction  permits  of  the  table  being 
raised  or  lowered  to  accommodate  the  arti- 
cles being  drilled,  but  m  order  to  allow  it  to 
take  in  large  work,  the  base-plate  is  T- 
grooved,  so  that  the  work  can  be  fastened  in 
position.  The  machine,  as  shown,  can  drill 
within  a  radius  of  4  ft.  6  in.,  and  has  a 
spindle  2  in.  diameter.  A  variable  self-act- 
ing traverse  can  be  given  to  the  spindle  for 


a  depth  of  14  in.,  and  between  the  spindle 
and  base-plate  jobs  4  ft.  high  can  be  fixed. 
The  distance  between  the  side  table  and 
spindle  is  IG  in.  and  32  in.,  when  the  former  is 
in  its  highest  and  lowest  position  respect- 
\wQ\y.  The  spindle  is  of  steel,  and  is  driven 
by  a  long  tube  with  gun-metal  bearings 
above  and  below.  It  is  fed  by  a  screw  fitted 
with  an  adjustable  nut  for  taking  up  any 
end  play,  so  as  to  permit  facing  work  being 
done.  In  order  to  fit  the  machine  for  a  great 
variety  of  work,  single  and  treble  gear  is 
provided,  the  former  being  used  when  drill- 
ing and  the  latter  when  boring.  The  car- 
riage can  be  adjusted  from  the  end  of  the 
arm  or  by  means  of  the  hand-wheel  shown 
on  the  carriage  itself  when  fine  adjustments 
are  required.  It  will  be  seen  that  the  ma- 
chine is  capable  of  performing  a  great  va- 
riety of  work,  and  is  well  adapted  for  gen- 
eral shop  use. — Industries. 


NEW  FLANGE  JOINT. 

A  NEW  form  of  flange  has  been  devised  in 
England,  which  is  adapted  to  high  pressures. 
It  is  shown  in  the  engraving  herewith  so 


clearly  that  nothing  further  is  needed  in  ex- 
planation. The  grooves  are  turned  in  the 
face  of  the  flange  and  fit  closely  without  a 
joint  between  them. 

Friends  will  observe  our  club  rate  list, 
that  we  make  a  reduction  of  50  cents  on 
each  name  where  ten  subscribe  at  one  time, 
and  give  one  copy  free  one  year  to  the  per- 
son sending  the  club.  It  is  a  good  time  to 
begin  now  to  get  ten  names. 


THE  RISKS  THEY  TAKE. 

A  STEAMER  of  10,000  tons,  going  at  the 
rate  of  20  knots  per  hour,  would  strike 
with  an  energy  of  about  40,000,000,000  foot- 
pounds, and  there  would  not  be  enough  of 
lier  left  to  make  a  horseshoe  nail. 

At  present  the  great  desire  to  lower  the 
time  of  passage  between  Europe  and  Ameri- 
ca— to  "break  the  record" — has  a  charm 
which  few  of  the  citizens  of  either  hemisphere 
can  resist. 

Regardless  of  the  danger  to  be  encoun- 
tered, and  actuated  b;>'  the  desire  to  render  a 
certain  line, or  even  a  particular  ship, famous, 
masters  will  drive  these  splendid  steamers 
through  dense  fog-banks,  day  and  night,  at 
a  speed  of  20  or  21  knots  (24  or  25  miles)per 
hour,  along  a  track  known  to  be  beset  with 
thousands  of  dangers. 

The  great  mass  of  travelers  are  ignorant 
of  the  fearful  risks  which  surround  them 
under  such  circumstances,  and  rest  content- 
ed in  the  assurance  that  the  greatest  care 
will  be  taken.  The  vessel  rushes  madly 
along;  well-trained  eyes  are  continually 
strained  to  detect  the  first  sign  of  danger, 
and  all  that  can  add  to  the  security  of  the 
ship,  so  far  as  intelligence  and  watchfulness, 
on  that  course  is  being  exercised;  but  that 
she  does  not  collide  with  some  of  the  ice- 
bergs, derelicts  or  other  vessels  along  the 
route  is,  in  manj'  cases,  to  be  ascribed  to 
good  luck  rather  than  carefulness.  ]^t  is  im- 
possible to  'exercise  care  at  such  a  rate  of 
speed  in  thick  weather.  Choosing  the 
shortest  line  between  the  two  ports,  she  ad- 
heres as  strictl}'  as  possible  to  this  course, 
just  as  though  she  were  the  only  vessel  upon 
the  ocean,  regardless  of  the  fact  that  this  is 
also  the  shortest  line  for  all  other  vessels. 

The  result  is  that  she  possibly'  "breaks  the 
record,"  and  arrives  off  Sandy  Hook  in  six 
minutes  less  time  than  some  other  vessel 
has  previously  done  the  distance,  or — per- 
haps she  strikes  an  iceberg  or  derelict,  in 
which  case  nothing  is  left  of  vessel,  passen- 
gers,or  freight,  except  bills  of  lading,  freight 
receipts,  and  insurance  policies, — Lieut.  H. 
H.  Barroll,  U.  S.  N. 

 •  •  

It  has  been  computed  as  an  illustration  of 
the  great  cheapening  of  ocean  freight  which 
has  Ijaken  place  in  recent  years,  that  half  a 
sheet  of  note  paper  will  develop  sufficient 
power,  when  burned  in  connection  with  the 
triple  expansion  engine,  to  cany  a  ton  a 
mile  in  an  Atlantic  steamer. — Marine 
Record. 

This  is  a  fair  example  of  the  mauling  a 
technical  illustration  gets  at  the  hands  of  the 
non-techjiical  press.  It  was  shown,  some 
five  years  ago,  in  this  paper,  that  half  an 
ounce  of  coal  would  ca,rvy  a  ton  of  freight 
one  mile  when  triple  expansion  engines  were 
used,  and  as  a  letter  must  weigh  under  half 
an  ounce  to  go  at  single  postage,  it  was 
stated  that  an  average  sheet  of  letter  paper 
would  do  the  work.  Now  our  friends  have 
got  the  amount  down  to  half  a  sheet  of  note 
paper.  Keep  on,  and  we  shall  get  some- 
thing for  nothing ! 


"The  cylinder  castings  have  been  very 
successful.  Careful  scrutiny  fails  to  dis- 
close the  slightest  flaw  in  the  work.  It  must 
be  borne  in  mind  that  this  is  the  fii^t  set  of 
cj'linders  cast  at  the  Brooklyn  3'ard,  and  for 
that  reason  the  result  is  especially  gratif}-- 
ing.  The  credit  belongs  wholly  to  Chief 
Engineer  Dungan  and  the  engineer  officers 
of  the  navy  acting  under  his  instructions." 
— Daily  Paper. 

[Didn't  the  men  that  moulded  the  cyfin- 
ders  have  anything  to  do  with  it?  Credit 
where  credit  is  due.] 


In  former  years  foreign  papers  have  con- 
tained long  reports  of  the  English  naval 
mana^uvers.  This  j^ear  not  a  report  ap- 
peaj-ed.  A  few  articles  were  published  cit- 
ing very  damaging  facts  as  to  the  efficiencj^ 
of  the  vaunted  armor  bearers,  but  there  are 
no  long  reports.  Doubtless  the  facts  were 
so  bad  that  the  authorities  suppressed  them. 


Till:  J:ngiNeek.  8? 
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AMERICAN  SHIPS  THE  BEST. 

Mr.  a.  U.  Sheldon,  who  has  been  associ- 
ated for  several  years  with  the  large  ship- 
building- establishment  of  John  Elder  &  Co., 
and  more  recently  with  the  Vulcan  Con- 
struction Works  at  Stettin,  Germany,  has 
been  passing-  a  few  weeks  in  this  country,  to 
see  how  far  we  have  advanced  in  modei-n 
sliipbuilding". 

"I  had  observed,"  he  says,  "in  European 
industrial  circles  the  opinion  prevails  that 
shipbuilding  in  iron  and  steel  in  the  United 
States  does  not  keep  pace  with  the  times, 
and  was,  on  arriving  in  this  country,  agree- 
ably surprised  to  find  such  opinion  altogether 
erroneous,  and  that  America  does  not  only 
produce  merchant  vessels  of  the  highest 
order,  but  also  has  within  a  few^'cars  created 
a  really  efficient  fleet  of  modern  war  ships. 

"Such  a  naval  display  as  was  lately  seen 
in  New  York  harbor  on  the  occasion  of  trans- 
ferring the  body  of  the  late  John  Ericsson  to 
the  cruiser  'Baltimore^  cannot  fail  to  impress 
any  one  interested  in  these  matters,  and  to 
give  an  idea  of  the  vast  resources  of  a  coun- 
try capable  of  producing  in  such  a  compara- 
tively short  time  such  astonishing  results. 

"There  is  no  doubt  that  American  mer- 
chant ships  are,  as  a  rule,  of  better  px'opor- 
tions  than  European  ones,  especially  as  re- 
gards beam,  and  I  trust  that  the  danger- 
ously narrow  and  shallow  steamers  which 
have  for  several  years  been  built,  chiefly  on 
the  east  coast  of  England,  may  speedily  give 
way  to  a  more  wholesome  and  satisfactory 
model. 


The  Mount  Carmel  ^ronautic  Manufac- 
turing Company  was  recently  chartered  with 
a  capital  of  $20,000,000.  Within  sixty  days 
the  first  air  ship  is  to  arrive  in  Chicago. 
The  company  is  backed  by  a  powerful  Eng- 
lish syndicate  and  by  Eastern  capitalists. 
The  incorporators,  however,  are  the  inven- 
tors, E.  J.  Pennington  and  Richard  Butler, 
of  the  Mount  Carmel  Machine  and  Pulley 
Works,  at  Mount  Carmel,  111.;  W.  C. 
Dewey,  of  the  Grand  Rapids  Furniture 
Manufacturing  Company,  of  Grand  Rapids, 
Mich.;  E.  L.  Chamberlain,  and  James  A. 
Pugh. 

The  proposed  air  ship,  models  of  which 
have  been  successfully  tested,  will  carrj^ 
cars  the  size  of  Pullman  cars,  with  accom- 
modations for  fifty  persons  each,  special 
cars  being  manufactured  for  quick  mail  and 
passenger  service.  Work  will  commence 
immediately  at  Mount  Carmel  upon  the 
manufactory^  The  plant  will  be  a  mam- 
moth one,  covering  many  acres.  The  first 
building  to  be  erected  will  be  800  feet  square, 
and  the  contracts  for  it  have  already  been 
let.  The  company  will  manufacture  from 
the  raw  material,  even  to  the  aluminum,  of 
which  the  air  ships  will  be  almost  entirely 
constructed. 

[This  is  going  at  a  great  pace  for  a  new 
enterprise.] 


The  Western  Machinist  breaks  out 
fiercely  in  its  last  issue  on  this  ancient  item, 
thus: 

"We  presume  that  every  man,  women  and  child  in 
the  United  States  knows  by  this  time  that  the  man 
who  invented  the  return  ball  made  a  fortune  out  of 
it.  And  we  presume  further  that  every  man, 
woman  and  child  is  thoroughly  sick  and  tired  of 
being  told  about  it  in  the  newspapers.  Every  time 
this  hoary  chestnut  is  revived,  every  paper — especi- 
ally those  interested  in  patents — must  needs  re- 
hearse it  over  again.  Now,  we  say  we  are  glad  the 
man  made  a  fortune,  and  hope  he  is  enjoying  it  at 
the  present  moment;  but,  if  we  are  always  and  for- 
ever to  be  told  about  it,  we  shall  wish  he  had  never 
been  born,  or  that  the  first  returning  ball  had  slain 
him." 

Yes,  but  what  does  our  friend  mean  by 
publishing  this  in  the  same  issue: 

"  In  order  to  keep  machinery  from  rusting,  take 
one  ounce  of  camphor,  dissolve  it  in  a  pound  of 
melted  lard;  take  off  the  scum  and  mix  as  much  fine 
black  lead  as  will  give  it  iron  color.  Clean  the  ma- 
chinery and  smear  it  with  this  mixture.  After 
twenty-four  hours,  rub  clean  with  soft  linen  cloth. 
It  will  keep  clean  for  months  under  ordinary  cir- 
cumstances." 

Verilj',  this  is  an  antique  of  the  first 
water,  and  existed,  no  doubt,  in  470  b.  c. 


COMPOUND  STEAM  LAUNCH  ENGINE 
No.  8. 

By  the  Bl'real'  ok  Steam  EN(iiNEEKiN(j, 
U.  S.  N. 

(ConclutU-d.) 

The  engravings  in  this  issue  show  all  the 
connections  to  condenser,  and  afUu-  bracket 
for  conden.ser,  which  had  to  be  omitted  in 

To  Air  Pump  Suction. 


I  JS'stoi'  Valve 


BRACKET  FOR  AFTER  Ejjp  OF  CONDENSER. 
(To  be  made  from  Templet.) 

the  last  issue.  This  closes  the  series  of  de- 
tails, and  though  the  engines  are  rather 
light  for  hard,  continuous  work,  they  will  be 
found  admirably  adapted  for  small  high 
speed  pleasure  boats.  We  can  send  the 
complete  series  of  these  drawings  on  one 
sheet  for  $2. 


No  submarine  boat  has  yet  been  made 
which  is  reliable  or  wholly  practicable. 
The  'Goubet'  and  her  prototype,  the  Spanish 
boat '  Feral,'  seemed  fully  to  come  up  to  the 
essentials  laid  down  for  a  submarine  boat, 
including  invisibility.  Yet  lately  a  board  of 
naval  experts,  appointed  by  the  Spanish 
Government  to  survey  the  Spanish  boat, 
recommended  that  no  more  of  this  kind  be 
built.  All  the  successes  of  submarine  boats 
seem  to  be  in  the  i-eporters'  accounts  of  them. 
The  facts  against  them  are  never  told. 


Friends  will  observe  by  our  club  rate  list, 
that  we  make  a  reduction  of  50  centvS  on 
each  name  where  ten  subscribe  at  one  time, 
and  givp  one  copv  free  ore  yenr  to  the  per- 
son stiicliiig  the  club,  il  is  a  good  time  to 
begin  now  to  get  ten  names. 


There  is  a  bill  before  the  House  of  Repi  e- 
sentatives  to  regulate  the  .salaries  of  the 
United  States  Local  Inspectors  of  SU'um 
Vess<;ls,  in  pr  opoi  tion  to  tlie  numhr-r  of  \  es- 
sels  inspected  in  their  district;  in  disti  icLs 
inspecting  less  tlian  one  hundred  sU-aiiitMs 
th(;  inspectors  to  receive  a  salary  of  $l,-iOO, 
while  in  a  distiict  inspecting  live  bundled 
sUiamers  they  are  to  receive  $:i,')00  p»jr  year. 
Inspectors  should  be  appointed  foi-  their 
ability  to  carry  out  laws,  the  most  import- 
ant of  which  is  the  inspection  of  boileis. 
And  we  cannot  understand  why  a  Mobile 
boiler  inspector  should  not  be  as  com[)etent 
a  man  as  a  New  York  boiler  inspector. 
Why  should  the  former  receive  any  less 
salary  than  the  latter?  Boiler  inspectors 
should  all  bee(|ually  competent.  Then  why 
not  receive  equal  pay?  More  steamers  to 
inspect  does  not  increase  the  hours  of  labor. 
As  a  rule,  they  come  at  nine  in  the  morning 
and  go  at  four  in  the  afternoon.  As  the 
steamers  increase,  additional  a.ssistants  are 
appointed;  hence,  their  work  becomes  no 
harder.  Experts  only  should  hold  the  posi- 
tion of  inspectors  of  .steam  vessels,  and 
.should  be  equally  paid  for  their  sers-ices. — 
Marine  Journal. 


The  'City  of  Netv  York'  Ss.  and  'City  of 
Paris,'  Ss.,  are  identical  in  power  and  model, 
yet  one  is  faster  than  the  other;  the  same  is 
true  of  the  'Teutonic'  a.nd  the 'Majestic;' 
they  are  sister  ships,  but  they  are  not  alike 
in  performance.  The  explanation  is  to  be 
found  in  the  fact  that  the  ships,  although 
nonimally  identical,  are  not  so  actually. 
They  vary  in  degree,  but  not  in  kind.  It  is 
not  possible  to  build  two  vessels  exactly 
alike,  even  though  the  same  molds  be  used. 
The  frames  will  not  be  fac-similes  in  both 
ships  and  the  plating  will  vary.  Also,  the 
engines  do  not  perform  equally  well  on  both 
ships.  It  is  currently  reported  that  the 
'City  of  Netv  York'  has  never  exceeded 
18,000  h.p.,  while  the  '  City  of  Paris' hdis 
shown  over  20,000  h.p.  Again,  screws  vary 
in  pitch  and  run  over  or  under  their  noniinal 
pitches,  so  that,  even  if  the  engines  make  the 
same  number  of  revolutions,  the  screw  does 
not  travel  so  far  in  one  instance  as  another. 
Slip  also  varies  in  screws  of  the  same  gen- 
eral dimensions,  so  that  it  is  not  within  the 
bounds  of  probabillity  that  ships  of  the 
same  lines  and  same  nominal  power  will  be 
of  equal  speed. 


From  time  to  time  we  record  the  results 
of  an  experience  in  engineering  in  one  way 
and  another,  and  are  grieved  to  .see  that 
persons  in  various  part  of  the  country  disa- 
gree with  us.  Well,  we  do  not  know  what 
is  to  be  done  about  it.  We  fear  that  we 
shall  have  to  let  them  find  out,  as  all  others 
do,  by  experience;  that  is,  when  they  are  in 
the  way  of  getting  any.  We  are  very  glad 
to  learn  from  all  sources,  and  manage  to  ac- 
quire more  or  less  information  from  the  ex- 
perience of  others,  but  we  venture  to  say 
that  persons  who  have  never  had  any  ex- 
perience whatever,  have  little  or  no  informa- 
tion to  impart  to  others. 

The  range  and  penetrating  power  of  mod- 
ern rifles  are  tremendous.  The  si.\-inch 
American  rifle  will  drive  its  projectile  through 
ten  and  a  half  inches  of  wrought-iron  a  thou- 
sand yards  from  the  muzzle.  The  eight- 
inch  rifle  will  pierce  sLxteen  and  three-tenths 
inches  of  iron  at  the  same  distance.  The 
ten-inch  rifle  that  the  '  Miantonomoh  '  will 
carry  will  pierce  twenty-one  inches  of  iron  a 
thousand  yards  away.  The  twelve-inch 
rifle  will  penetrate  twenty-eight  Inches  of 
iron  at  a  range  of  three  thousand  feet. 

It  has  been  said  that  inventors  have  no 
business  ability;  perhaps  they  have  not,  as 
a  class,  but  as  individuals  they  have,  other- 
wise it  is  difficult  to  account  for  the  various 
useless  schemes  which  are  floated.  The  in- 
ventor must  have  had  ability  enough  to  get 
some  one  interested  in  them,  otherwise  they 
would  not  appear  in  the  broad  light  of  day. 
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LettePg  to  the  EditoP. 

3  oavoid  misconception  we  state  that  this  department  is  open  to 
all.  The  experienced  and  inexperienced  meclianic  and 
engineer  meet  on  common  ground,  and  are  free  to  express 
their  views  in  their  own  way.  No  communications  will  be 
suppressed  except  their  tenor  and  tone  are  against  the  policy 
of  mis  page.  Personal  reflections  should  be  carefully  avoided. 
Correspondents  need  not  hesitate  to  write  for  supposed  want 
of  ability.  Such  corrections  as  are  needed  will  be  made  with 
pleasure.  It  is  specially  requested  that  all  figures  be  made 
very  plain  and  all  proper  names  clearly  written. 


6BATE  SURFACE  IS  TOO  SHALL. 

Editoks  Enginker: 

Tliere  is  ;i  flat  place  or  depression  in  the  bottom 
of  mj'  boiler,  and  I  would  like  to  know  if  it  will  do 
any  harm  ?  It  is  about  4"X6".  and  nearly  deep. 
1  sounded  it  with  a  hammer,  and  it  seems  all  right. 
The  boiler  is  44"  diam.  by  16'  long,  and  has  36  tubes 
3f  diam.  The  grate  surface  is  13  square  feet.  Is 
the  boiler  large  enough  for  a  44  h.p.  engine? 

Slater,  Mo.  W.  D.  Joslin. 

[The  heating  surface  is  ample,  being  550  square 
feet  if  set  in  the  usual  way,  but  the  grate  surface  is 
much  too  small,  being  in  the  ratio  of  1  to  42,  when 
it  should  be  at  least  1  to  30.  If  the  boiler  is  set  as 
usual  it  would  be  easy  to  set  the  bridge  wall  further 
back,  say  one  foot,  and  get  new  grate  bai's  one  foot 
longer.  This  would  make  the  present  heating  sur- 
face more  efficient  by  burning  more  coaf  under  it. 
If  the  dent,  so-called,  is  inward,  toward  the  inside 
of  the  boiler,  it  is  of  no  consequence,  and  may  have 
been  done  when  the  boiler  was  built.  If  the  plate  is 
bulged  outward,  it  is  caused  by  scale  or  grease  get- 
ting inside  on  the  sheet  and  wants  attention. — Eds.] 


MARINE  ENGINEERS'  BENEFICIAL  ASSOCIATION, 
No.  82,  BATH,  ME. 

Editors  Engineer: 

There  has  just  been  instituted  here  the  Kennebec 
Marine  Engineers'  Beneticial  Association,  No.  82. 
We  now  have  thirty  charter  members,  and  our 
prospects  here  are  good  for  a  large  Order.  The  of- 
ficers are:  Robert  Shea,  P.  Pres.;  R.  C.  Gackenback, 
Pres.;  H.  C.  Shea,  Vice-Pres.;  T.  H.  Gawell,  Treas- 
urer and  Financial  Secretary;  V.  D.  Mitchell.  Rec. 
and  Corresponding  Secretary  ;  W.  H.  Shea,  Chap- 
lain; J.  H.  Hughes,  Conductor;  T.  Farnham,  Door- 
keeper; Trustees — James  Simson,  F.  C.  Vass,  C.  E. 
Hatch.  As  many  of  us  are  readers  of  your  valuable 
paper,  we  thought  you  would  like  to  hear  that  the 
engineers  are  alive  in  the  good  work  down  in  the 
"  Pine  Tree  State."  V.  D.  Mitchell, 

Bath,  Me.  Cor.  Sec. 

^[The  Kennebec,  M.  E.  A.,  is  welcome  to  the  ranks 
of  the  Association,  and  we  hope  to  meet  her  dele- 
gate at  Washington,  D.  C. ,  next  January.  There 
should  be  associations  in  every  port  in  this  country, 
and  before  many  years  there  will  be. — Eds.] 


A  FEW  days  ago  I  was  standing  by  an 
American  gentleman,  when  I  expressed  a 
wish  to  know  which  point  was  the  north. 
He  at  once  pulled  out  his  watch,  looked  at 
it,  and  pointed  to  the  north.  I  asked  him 
whether  he  had  a  compass  attached  to  his 
watch.  "All  watches,"  he  replied,  "are 
compasses."  Then  he  explained  to  me  how 
this  was.  Point  the  hour  hand  to  the  sun  and 
the  south  is  exactly  half  way  between  be- 
tween the  hour  and  the  figure  XII  on  the 
watch.  For  instance,  suppose  that  it  is  4 
o'clock.  Point  the  hand  indicating  4  to  the 
sun,  and  II  on  the  watch,  is  exactly  south. 
Suppose  that  it  is  8  o'clock,  point  the  hand 
indicating  8  to  the  sun,  and  the  figure  X  on 
the  watch  is  due  south.  My  American  friend 
was  quite  surprised  that  I|did  not  know  this. 
Thinking  that  very  possibly  I  was  ignorant 
of  a  thing  that  everyone  else  knew,  and 
happening  to  meet  Mr.  Stanley,  I  asked  that 
eminent  traveler  whether  he  was  aware  of 
this  simple  mode  of  discovering  the  points  of 
the  compass.  He  said  that  he  had  never 
heard  of  it,  I  presume,  therefore,  that  the 
world  is  in  the  same  state  of  ignorance. — 
London  Truth. 


Electric  cars  are,  it  seems,  liable  to  be 
burned  up  at  short  notice.  A  car  of  the 
electric  street  railway  in  Meriden,  Conn.,  be- 
came short  circuited  and  took  flre.  The  car 
was  filled  with  passengers,  a  number  of 
whom  were  girls  on  their  way  home  from 
school,  and  in  a  moment  a  panic  seized  them, 
and  their  screams  as  they  tried  to  escape 
from  the  car  could  be  heard  several  blocks. 
One  of  the  doors  became  fastened  and  could 
not  be  opened,  but  all  finally  escaped. 


We  want  canvassers  in  all  parts  to 
solicit  subscribers,  and  will  pay  cash  to 
all  who  can  undertake  the  task.  It  should 
not  be  difficult  to  earn  $30  in  a  short  time 
with  this  paper.    Send  for  our  circular. 


AMERICAN  STEAM  YACHTS. 

Steam  .yachting  is  always  referred  to  as  a 
pleasure  in  which  only  men  of  money  can  in- 
dulge. It  is  an  expensive  luxur^^  consider- 
ed from  the  point  of  view  of  the  majority  of 
steam  yachtsmen,  although  the  cost  of 
building  and  maintaining  a  steam  or 
naphtha  launch,  in  which  a  man  can  have 
no  end  of  fun.  is  comparatively  small.  How- 
ever, the  pleasure  to  be  found  in  the  po.sses- 
sion  of  a  launch  is  mainly  confined  to 
smootli  waters,  and  usually  lasts  as  long  as 
the  sun  shines,  while  real  comfoi"t  is  to  be 
found  only  on  such  cr-aft  as  are  owned  by 
wealthy  men. 

In  a  large  steam  yacht  the  ideas  of  com- 
fort and  luxur>'  predominate,  the  element 
of  contest  showing  itself  in  only  a  few 
instances. 

Nowadays,  when  speed  is  the  especial  ob- 
ject sought  in  a  yacht,  other  advantageous 
features  are  abandoned,  and  so  it  is  that  the 
comfort  of  the  owner  is  first  considered  and 
then  the  speed  of  the  craft  adjusted  to  meet 
certain  requirements.  If,  for  instance,  the 
builders  were  given  an  order  for  a  craft  to 
make  twenty  knots,  they  would  build  a  very 
different  sort  of  boat  than  if  instructed  to 
design  a  yacht  having  large  cabin  accom- 
modations and  plenty  of  deck  room,  the 
speed  to  be  as  great  as  these  characteristics 
would  allow  economically.  In  a  steam 
3^acht  a  man  wants  a  good  all-around  boat, 
eas3'  in  a  seaway,  and  provided  with  all  the 
comforts  of  a  home,  while  in  contracting  for 
a  sloop  or  a  cutter  he  sacrifices  everything 
to  speed.  The  efforts  of  the  American 
Yacht  Club — the  great  steam  yachting  club 
of  the  country — during  the  last  two  yacht- 
ing seasons  have  demonstrated  the  anti- 
pathy of  steam  yacht  owners  to  racing,  al- 
though at  the  sa  me  time,  as  a  class,  t\\ey 
are  enthusiastic  over  the  sailing  races  of  the 
various  clubs,  and  turn  out  in  force  at  the 
annual  cruise  of  the  New  Yoi^k  Yacht  Club. 

The  club  book  of  this  club  contains  the 
names  of  seventy-six  steam  yachts,  including 
all  the  .larger  ones,  except  Jaj^  Gould's 
' Atalanta,'  an  iron  steamer  with  three 
masts,  schooner-rigged.  She  is  248  feet  3 
inches  over  all,  230  feet  3  inches  on  the 
water  line,  26  feet  4  inches  beam,  and  13  feet 
draught. 

The  fleet  of  larger  boats  began  in  1880 
with  the  '  Radha,'  'Corsair,'  'Stranger,' 
and  '  Tillie:  In  1882  were  built  the 
'  Orienta  '  and  'Empress.'  Next  came  the 
'  Oneida  '  and  '  Meteor  ';  in  1884  the  'Elec- 
tra'  'Lagonda,'  and  'Nourmahal'  made 
their  appearance,  and  the  '  Wanda  '  followed 
in  another  season.  Then,  in  188G,  the 
alread^^  large  fleet  was  graced  by  the  'Ah^a,' 
' Fedahna,'  and  'Reva,'  to  be  followed  by 
the  'Neaira,'  'Narivhal,'  and  'Susque- 
hanna '  in  1887,  the  'Sagamore '  and  Un- 
quowa'  in  1888,  the  'Elfrida'  in  1889,  and 
the  'Alicia,'  'Almy,'  'Nydia,'  and  'Sultana' 
this  year.  Of  the  four  latter,  Hadren  & 
Robins,  of  Brooklyn,  built  the  'Sultana,'  the 
Harlan  &  Hollingsworth  Company  built  the 
'Alicia'  Sind  'Almy,'  and  H.  C.  Wintring- 
ham,  of  Bay  Ridge,  turned  out  the  'Nydia.' 
Two  orders  for  steam  yachts  have  been 
given  J.  Beavor  Webb  for  next  3'ear.  The 
prospective  owners  are  understood  to  be  W. 
W.  Durant  and  J.  Hood  Wright,  with 
Drexel,  IMorgan  &  Co.  Others  are  talked  of. 

The  New  York  Yacht  Club's  fleet  of  sev- 
enty-six steamers  is  estimated  to  be  worth 
about  $7,000,000.  It  is,  of  course,  impossi- 
ble to  give  any  definite  idea  of  the  cost  of 
running  this  fleet,  but  it  has  been  frequently' 
said  that  Commodore  Geriy  of  the  New 
York  Yacht  Club  spends  over  $30,000  a  year 
on  the  'Electra.' 

The  'Electra'  is  Commodore  Gerr^'^'s  sum- 
mer home.  He  always  has  her  within  easj' 
call  and  keeps  her  in  the  best  possible  condi- 
tion. With  her  electric  engine,  150  incandes- 
cent lights,  electric  headlight  of  15,000  can- 
dle power,  electric  apparatus  for  firing  the 
guns  in  starting  regattas,  ice  machine  capa- 
ble of  making  fifty  pounds  daily,  and,  in 
fact,  every  modern  convenience,  the  'Elec- 


tra' is  about  as  complete  as  could  be  desired. 
The  cost  of  the  salaries  and  board  of  her 
crew  alone  is  about  $1,000  a  month. 

Of  course  the  'Electra'  is  an  extreme 
illustration,  but  any  one  of  the  big  boats 
takes  enough  money  to  put  them  beyond  tlie 
reach  of  all  except  the  very  rich.  Still, 
steam  yachting  is  becoming  more  popular 
every  year,  backed  up,  as  it  is,  by  wealthy 
men  whose  individuality  in  their  love  of 
yachting  seems  to  be  their-  ambition  to  get 
to  a  place  when  they  start  for  it,  and  not  be 
subject  to  the  capriciousnessof  the  elements. 
There  is  no  real  love  of  yachting  displayed 
b\'  the  steamboat  men,  but  rather  a  fond- 
ness for  an  outing  occasionally  under  such 
circumstances  as  will  enable  them  to  avoid 
the  inconveniences  of  public  travel,  and  have 
in  their  stead  an  enviable  halo  of  comforta- 
ble luxuries.  Tlie  fleet  of  steamers  of  the 
New  Yoi  k  Yacht  Club  is  as  follows  : 

Water. 

line 
Jjength. 

Name.  Oumer.  Port.         Ft.  In. 

Adela  C.F.Kerr  New  York...  49  00 

Adelita  N.  C.  Nash  Boston   87  00 

Aida  W.  P.Douglas  New  York...  90  00 

Alicia  H.  M.  Flagler  New  York...  160  00 

Almy  Frederic  Gallatin.  .New  York. .  .l.'j.5  06 

Alva  W.  K.  Vanderbilt.  .New  York. .  .252  00 

Avenel  J.  H.  Hanan  New  Xork...l06  00 

r>    D         (  F.  A.  Constable  &  \  -k-      a-  _i  -o 
Bo  Peep-  •  j  E.  H.  Weatherbee  1'         ^^^rk...  00 

Catar  ina  . . .  E.  D.  Morgan  New  York ...  1 70  00 

Clara  Charles  Kellogg  Philadelphia.  92  00 

Corsair  ....  J. Pierpont  Morgan. New  York.  ..16.5  00 

Cosette  C.  C.  Worthington.New  York...  bl  01 

Dido  F.  F.  Chrystie  New  York...  5.5  00 

Electra  E.  T.  Gerry  New  York. .  .162  02 

Elfrida  W.  S.  Webb  New  York...  102  00 

Empress..   .F.A.Schermerhorn..New  York... 100  03 

Emu  E.  Du  Vivier  New  York...  77  07 

Fedahna..  .E.  M.  Brown  New  York...  95  00 

Fauvette  E.  Perignon  Havre  114  00 

Halcyon. . .  .G.  A.  Bech  Po"keepsie  . .  .106  03 

Inanda  E.  M.  Field  New  York...  »7  08 

Isolene  J.  H.  Flagler  New  York..  .116  00 

Jean  James  Ren  wick. . .  .New  York. . .  90  00 

Lagonda  S.  H.  Austin,  Jr  Philadelphia.  118  00 

Loando  T.  H.  French  New  York...  88  04 

Lorna  G.  C.  Rand  New  York...  94  06 

Lotus  G.  G.  Clark  Ogdensburg  .  82  00 

Lucille  G.  W.  Vanderbilt.  .New  York...  64  00 

Lurline  W.  B.  Wetmore. .  ..New  York...  86  09 

Magnolia  . .  .Fairman  Rogers  . .  .Philadelphia.  96  00 
Marguerite. .Vf.ll.  Harriman. .  .New  York...  78  06 

Meteor  Archibald  Watt  New  York...  140  00 

Minnehaha. B..  J.  Barbey  Switzerland..  60  00 

Nautilus. .  ..H.  M.  Howe  Bristol   48  06 

Nooya. . . .  j  f  i.^gdSflaTe^  \         ^'-k. . .  98  00 

Namouna  ..J.  G.  Bennett  New  York... 217  00 

Norwhal  C.  H.  Osgood  Norwich  120  00 

Neaira  Frederick  Lovejoy.New  York...  115  00 

Nereid  F.  L.  Osgood  Norwich          72  06 

Nomad  Adrian  Iselin,  Jr. .  .New  York. . .  68  10 

iVowrma/iaL  William  Astor  New  York.  ..221  00 

No2v  Then.  .J.  E.  Addicks  Boston   85  00 

Nydia  R.  V.  Pierce  Buffalo   82  06 

Ocean  Gem.W.  H.  Starbuck. . .  .New  York. . .  92  00 

Ollie  Percy  Chubb  New  York...  51  00 

Oneida  E.  C.Benedict  New  York... 121  06 

jf.-H^adew:.'.':'!-^-  Tork...ll7  00 

Peerless  C.  W.  Harkness  New  York... 146  90 

Radlia  . .  .J.  Burke  Wolfe  . .  .  .New  York..  .135  01 
Restless  . .  .  .W.  M.  Singerly  .  .  .  .Philadelphia.  112  00 

Reva  Pierre  Lorillard  . . .  .New  York. .  .135  00 

Sagamore  .  .W .  A.  Slater  Providence.. .  160  00 

Snppho  J.  J.  Alexandre. .  .  .New  York.. .  83  00 

Scionda  J.G.Saunders  Albany   86  00 

Sereda  J.  G.  Bennett  Paris   70  00 

Shenecosset .G.  H.  Watson  New  London.  45 

Sigma  S.  C.  Reynolds  Toledo  130  00 

Skylark.... A.M.  Dodge  New  York...  94  03 

Stella  H.  E.  Abbey  New  York...  56  03 

Stranger...  .G.  S.  Scott  New  York. .  .165  00 

Sunmaid...  .a.  N.  Laurie  London   60  00 

Sultana  Trenor  L.  Park  New  York...  155  00 

Susqli anna. J ose-ph  Stickney  New  York. .  .1,55  00 

Theresa  ...  .J.  M.  Fiske  New  York. . .  90  00 

Tillie  W.  H.  Starbuck  New  York...  157  00 

Trophy  A.  S.  Barber  New  York. . .  88  00 

Truant  T.  H.  Newberry  Detroit   74  00 

Unquotva  .  .O.  B.  Jennings.'  New  York. .  .115  00 

Vedette  F.  W.  VauderbUt. .  .New  York. .  .104  00 

Vision     .  ..Clarence McKim  New  York.  .  86  00 

Vita  M.  S.  Smith  Detroit   84  00 

Vivienne  .    J.  L.  Hutchinson. .  .New  York. .  .109  00 

Veto  J.  Lorillard  New  York...  100  00 

Viola   J.  P-  Kennedy  New  York...  63  00 

Wa^np'noagU..  L.  Willoughby  .  .Newport  ....  58  00 

Wanda  James  Stillman  New  York...  127  00 

—N.  y.  Times. 


Our  English  contemporaries  are  rather 
sore  at  the  result  of  the  armor  trials  at 
Annapolis,  when  the  English  plate  failed  to 
give  good  results. 
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TRIAL  TRIP  OF  THE  'PLYMOUTH,' 

OF  THE  OLD  COLONY    STEAMHOyVT  COMPANY. 

On  the  first  instant,  the  W.  &  A.  Fletcher- 
Company,  of  New  York,  took  the  new 
steamer  '  Plymouth'  out  for  an  en^^ineer's  trial 
run,  to  show  the  profession  in  this  city  what 
they  have  done  with  a  new  design  of  triple- 
cylinder  expansion  enf^ine.  In  reality  this 
is  a  quadr-uple  cylinder  eng-ine,  for  there  are 
"two  low-pi-essur-e  cylinders,  which  wer-e 
recessitated  by  the  design,  in  or'der  to  har- 
monize the  strains.  These  engines  ar'e  below 
deck  and  largely  below  the  water  line;  the 
boilers  are  also  in  the  hold,  so  that  the 
weights  are  all  very  low  in  the  boat,  which 
adds  largely  to  her  stability  and  ease  of  mo- 
tion, a  feature  of  value  on  some  parts  of  her 
route. 

The  'Plymouth  '  runs  between  New  York 
and  Fall  River,  Mass.,  and  is  a  magnificent 
specimen  of  an  American  passenger  steamer 
of  the  very  first-class.  She  is  36G'  long  over 
all,  50  feet  beam  (over  the  guai-ds,  86  feet), 
and  21  feet  deep  at  lowest  point  of  sheer; 
her  draught  when  loaded  is  12  feet.  She 
has  a  four*-cylinder  inclined  engine,  with 
two  cylinders  forward  and  two  aft  of  the 
shaft;  they  are  47"  h.p.,  75"  intermediate, 
and  two  of  81^  l.p.,  all  8  feet  3"  stroke. 

The  valves  are  of  the  balanced  vertical 
puppet  type  on  all  cylinder-s,  and  on  the  high 
pressure  cylinder  an  adjustable  cut-off  is 
used.  The  other  cylinders  have  fixed  Stev 
ens'  long  toe  cut-ofls.  The  valves  are 
worked  by  eccentrics  through  links,  which 
are  shifted  by  a  special  engine.  Steam  re- 
verse gear  is  used,  and  the  engines  are  easily 
governed  by  one  hand  from  the  main  plat- 
form; they  can  be  reversed  at  the  drop  of  the 
hat.  Each  low  pressure  cylinder  has  its 
own  air  pump  and  surface  condenser,  with 
independent  centrifugal  circulating  pump. 
The  air  pumps  are  vertical,  40  in.  diameter 
and  30  in.  stroke.  The  combined  cooling- 
surface  of  the  condensers  is  9,050  square 
feet.  There  are  two  independent  duplex 
feed-pumps,  the  suction  and  discharge  pipes 
of  which  are  connected  so  that  either  are 
both  can  be  used. 

The  wheels  are  of  the  feathering  type,  30 
feet  in  diameter.  Each  wheel  has  twelve 
curved  steel  buckets,  |  inch  thick,  4  feet 
wide,  and  13  feet  3  inches  long. 

There  are  eight  main  boilers  of  the  Scotch 
type,  11  feet  4  inches  in  diameter  and  13  feet 
1  inch  long,  made  of  1  iVth  inch  steel,  in 
shell.  There  are  two  furnaces  for  each,  of 
corrugated  steel,  made  by  the  Continental 
Iron  Works,  Green  Point,  N.  Y.  Forced 
blast  on  the  closed  ash-pit  system  is  used. 
The  boilers  have  been  tested  to  260  pounds 
pressure,  giving  a  working  pressure  of  170 
pounds.  The  maximum  pressure  is  160 
pounds.  They  are  placed  back  to  back  in 
the  vessel,  two  fire-rooms,  one  on  each  side 
of  the  hull.  The  coal  descends  through 
chutes  by  gravity  to  the  fire-room,  and 
ashes  are  discharged  by  ejectors.  The 
smokestack  is  10^  feet  in  diameter  and  86 
feet  above  the  water  line. 

The  '  Plymouth '  is  fitted  with  Blake 
pumps  throughout,  and  these,  for  wrecking 
purposes,  are  on  the  main  deck,  driven  by 
an  independent  donkey  boiler  of  large  size. 
The  designer  of  the  engines  and  boilers  is 
Stevenson  Taj'lor,  vice-president  and  super- 
intending engineer  for  the  W.  &  A.  Flet- 
cher Company,  and  it  was  the  univer'sal 
opinion  of  the  engineers  assembled — who 
comprised  leading  men  of  wide  experierrce — 
that  Mr.  Taylor  had  done  himself  gr-eat  cred- 
it. The  vessel  has  been  hurried  through  to 
completion,  arrd  dispatch  observed  in  all  de- 
partnrents,  but  there  were  no  evidences  of 
hasty  work  in  the  engine-room,  and  the  per- 
formance was  all  that  could  be  expected  of 
new  engines  of  high  power  worked  at  high 
pressures.  These  last,  however,  were  not 
used  above  120  pounds  on  this  trip,  for  rea- 
sons that  are  obvious  to  all  engineers  with- 
out explanation. 

For  a  long  time  the  engines  were  run  at 
urrder  100  pounds  pi-essure,  and  the  r-evolu- 
bious  varied  from  20  to  24  when  throttled.  As 


the  maximum  required  to  develop  the  pow- 
er— 5,000  h  p. — is  only  28  revs.,  it  will  be 
seen  that  the  power  r-ealized  when  in  good 
wor'king  order  will  be  above  that  contract- 
ed for.  The  mechanical  action  of  the  en- 
gines was  all  that  could  be  asketl  for.  They 
were  never  stopped  for  adjustment  of  any 
kind  in  the  six  or  seven  hours'  run,  and  not 
a  pin  was  even  hand-warm.  The  engine- 
roorrr  is  large  and  very  commodious.  Fr'om 
the  starting  platform  all  the  gauges  can  be 
seen  on  the  left,  and  the  figuix's  are  so 
lar'ge  that  they  can  be  seen  without  a  .search 
light  or  spyglass.  The  main  bearings  are 
also  within  easy  reach  at  all  times,  and  as 
for  the  era  Ilk-pins  they  are  under  the  hand. 
Mr.  J.  Benson  is  tiie  chief  engiiuier  of  the 
'  Plymouth,'  and  will  give  a  good  account  of 
her  abilities. 

A  featur-e  of  great  int^er-est  is  the  steer-ing 
gear  on  tha 'I'lijinoulh.'  This  is  Sickles' 
patent,  and  is  the  most  efticient  one  we  ever 
saw.  It  is  par  ticularly  adapted  to  passen- 
ger boats,  for  the  r  eason  that  it  is  noiseless. 
This  is  the  fact ;  turning  orre's  back  upon  it 
the  only  sound  which  can  be  heard  is  the 
creaking  of  the  tiller-  r-opes  as  they  wind 
around  the  winch.  The  engines  themselves 
make  no  noise  whatever.  There  are  no  gears 
of  any  kind,  simply  two  inclined  steam  cyl- 
inder-s, one  on  either  side, which  turn  a  winch 
on  which  are  the  lines  running  to  the  rud- 
der. A  small  wheel  in  the  pilot  house  con- 
nects witlr  the  revei-sing*gear  of  the  engines 
(which  is  of  a  peculiar  character-),  and  there 
we  have  it — the  most  complete  steam  steerei- 
in  the  market.  The  wheel  carr  be  put  from 
hard  over  to  hard  over-  in  no  time  at  all;  in 
fact  the  rudder  is  as  quickly  handled  as  a 
small  boat's. 

Taken  all  in  all,  the  'Plymouth'  is  one  of  the 
finest  steamboats  of  tlie  day,  which  is  say- 
ing a  good  deal  when  there  are  so  many 
coming  out.  She  r-eadily  made  18  to  20 
miles  on  her  first  trial  and  with  little  over 
half  power,  and  she  will  exceed  this  in  regu- 
lar service.  The  W.  &  A.  Fletcher  Com- 
pany wer-e  contractors  for  the  entire  vessel 
ready  for  service. 


COMPOUND  LOCOMOTIVES. 

The  Baldwin  Locomotive  Works  has  is- 
sued a  pamphlet  containing  the  results  of 
the  extended  experiments  made  by  Geor^ge 
H.  Barrus,  of  Boston,  this  year,  of  the  four- 
cylinder  compound,  and  a  simple  locomotive 
on  the  Baltimore  &  Ohio  road. 

The  two  locomotives  were  built  for  the 
Baltimore  &  Ohio,  arrd  are  in  regular  ser- 
vice. They  are  both  comparatively  new. 
Both  are  standard  passenger  engines  and 
duplicates  irr  every  respect,  except  as  to 
type. 

The  average  consurrrption  of  coal  for  four 
round  trips  between  Philadelphia  and  Wash- 
ington was  14.9  per  cent,  less  in  the  com- 
pound than  in  the  standard  engine ;  and  the 
coirsumption  of  steam  per  horse-power  per 
hour  dur-ing  the  selected  per-iods  of  the  runs 
which  have  been  analyzed  was  5.5  per  cent, 
less  in  the  compound  engine  than  in  the 
standard. 

The  compound  engine  is  more  economical 
in  the  use  of  steam  when  running  at  slow 
speeds  than  at  high  speeds.  The  steam 
consumed  when  running  at  a  speed  of  257 
revolutions  per  minute  (50.4  miles  per  hour) 
was  25.69  lbs.  per- indicated  h.  p  per  hour, 
wliile  that  at  a  speed  of  176  revolutions  per 
minute  (34.5  miles  per  hour)  was  20.86  lbs. 
per  indicated  h.p.  per  hour,  a  difference  of 
II)  per  cent. 

The  tests  furnish  ample  reason  to  expect 
a  saving  of  not  less  tharr  30  per-  cent,  on 
freight  tr-ains  and  on  accommodation  pas- 
senger trains  making  frequent  stops. 

The  compound  steams  freely,  and  without 
undue  exertioir  on  the  part  of  the  hremau. 
It  starts  from  a  state  of  rest  quite  as 
promptly  as  the  standard  engine.  No  diffi- 
culty is  encountered  iir  moving  the  fastest 
ti-ains  on  schedule  time  and  in  making  up  a 
reasonable  amount  of  lost  time. 

Comnrenting  on  this,  M.  W.  Forney  says: 


The  most>  important  fact  brought  out  in 
these  exi)<;rimcnts  was  that,  in  two  runs 
from  Piiiladelphia  to  Washington  and  re- 
turn, a  distance  of  266  miles,  one  of  them  by 
the  compound  locomotive,  and  the  other  by 
an  or  dinar  y  engint?  of  substantially  the  same 
design  and  dimensions,  excepting  the  cylin- 
ders, the  compound  engine  burned  14.9  per 
cent,  less  coal  than  the  ordinar-y  engine. 
Assuming  that  this  truly  represents  the 
economy  of  the  compound  engine  over  the 
simple  one,  is  it  sufficient  to  wai  rant  the  use 
of  the  former  type  of  locomotive  instead  of 
the  latter?  If' coal  co.sts  from  $1  to  $1..50 
per  ton,  a  locomotive  will  burn  fr  om  *l,5fX» 
to  $2,500  worth  in  a  year,  (.'ailing  the  sav- 
ing by  the  use  of  corirpound  engines  15  per 
cent.,  it  would  amount  to  fr  om  $225  to  $375 
per  year.  As  air  offset  to  this  thei-e  would 
be  the  interest  on  the  extra  cost  of  the  coin- 
pound,  which  is  about  $500.  Ten  per  cent., 
which  any  prudent  business  nran  would 
char-ge  on  this,  would  be  $50,  so  that  the 
saving  will  be  reduced  to  from  $175  to  $325. 

Another  important  consideiatioir  in  this 
connection  is  the  endurance  of  coirr pound 
locomotives — that  is,  can  3'ou  get  as  many 
days'  or  mile-s'  service  in  a  year-  out  of  a  com- 
pound engine  with  four  cylinders  and  some 
additional  complication  in  the  valve-gear  and 
steam-pipes  as  a  simph;  engine  will  give? 
Laying  up  a  locomotive  when  it  is  badly 
needed  is  very  expensive,  and  often  results  in 
serious  loss  to  a  r-ailroad  company.  Will  the 
economy  .stated  compensate  for  the  risk  of  a 
loss  of  service,  to  say  nothing  of  some  ad- 
ditional costof  repair-s? 

But  even  the  economy  r-eported  seems  to 
doubtful.  The  only  comparison  of  the  per- 
foi-mance  of  the  two  engines  in  the  report 
before  us,  which  it  seems  po.ssible  to  make,  is 
that  of  the  two  runs  with  the  Washington 
limited  express.  The  curious  fact  appears 
in  this  that  the  boiler  of  the  compound  en- 
gine evaporated  6.06  lbs.  of  coal  per  pound 
of  water,  while  the  simple  engine  evaporat- 
ed only  5.37  lbs.  It  is  also  reported  that  the 
compound  consumed  84,506  lbs.  of  water  in 
making  the  round  trip,  and  the  other  engine 
consumed  88,040  lbs.  Obviously,  then,  it 
took  88,040  lbs.  of  st^am  to  do  the  work  in 
the  simple  engine  that  was  done  by  84,506 
lbs.  in'the  compound.  If  the  boiler  of  the 
simple  engine  had  generated  steam  as  econo- 
mically as  that  of  the  compound — that  is,  if 
it  had  evapoi-ated  6.06  lbs.  of  water  per 
pound  of  coal  instead  of  only  5.37  lbs.,  then 
the  simple  engine  would  have  consumed  onlv 
14,528  lbs.  of  coal  instead  of  16,389  lbs.,  the 
actual  consumption.  As  the  compound  en- 
gine burned  13,942  lbs.,  the  difference  in  its 
favor  would  then  have  been  onl3'  4:i^  percent. 
In  other  words,  the  economy  of  the  com- 
pound, from  the  r-eport  before  us,  seems  to 
be  due  more  to  the  boiler  than  to  the  engine. 


In  the  annual  report  of  the  Zanes\'ille, 
Ohio,  water  works,  recently  issued,  there  is 
a  table  published  which  is  sufficient  to  as- 
tonish the  unthinking  who  indulge  fi-eely  in 
the  water  waste  business.  The  table  given 
gives  various  sizes  and  pipes,  head  and  pi-es- 
sure,  and  commences  with  an  apertur-e,  the 
diarrreter  of  which  is  one  sixty-fourth  part  of 
an  inch, equivalent  to  that  of  a  cambric  needle. 
Under  a  head — we  will  say  of  150  feet — 
e(iuivalent  to  a  pressure  of  almost  65  pounds 
to  the  squai-e  inch,  the  quantity  of  wat<?r 
which  would  escape  during  the  year,  if  al- 
ways open,  would  reach  26,280  gallons,  or 
through  an  orilice  the  size  of  a  pin,  equal  to 
one  thirty-second  of-an  inch,  the  quantity  es- 
caping in  the  saruc  tiirre  and  under  the  same 
pressure  will  be  115,632  gallons.  Where  so 
lai-ge  a  quantity  as  that  will  escape  from  a 
small  orifice  it  is  only  a  question  of  figui-es 
to  ascer  tain  how  much  water  is  lost  through 
the  winter  months  during  the  prevalence  of 
frost. 

Send  for  our  circular  which  offers  cash 
paymeirt  to  all  who  will  canvass  for  The 
Engineer.  Send  for  It  now  and  make  $30 
before  Christmas. 
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THE  SMOKE  NUISANCE. 

The  furnace  of  a  steam  boiler  is  a  crude 
gas  retort  which  wastes  more  or  less  fuel, 
according'  to  the  skill  with  which  it  is  man- 
aged. This  naturally  varies  with  the  at- 
tendant. Under  certain  circumstances,  with 
some  types  of  boilers,  it  is  possible  to  obtain 
very  high  evaporation,  as  is  shown  during 
tests  of  boilers,  when  the  fires  are  managed 
with  great  skill  and  care  as  regards  the  ad- 
mission of  air,  supply  of  fuel,  and  the  subse- 
((uent  burning  of  the  same.  Under  hap- 
hazard attendance  the  same  boilers  lose  a 
quarter,  and  in  some  ca.ses  one- third, of  their 
capacity.  What  is  termed  combustion,  or 
the  burning  of  any  fuel  to  ashes  without  loss, 
is  a  very  well-known  process,  and  with  the 
proper  apparatus  will  always  produce  similar 
results,  but  combustion  or  burning  of  fuel  in 
this  manner  is  in  a  certain  sense  a  laboratory 
experiment,  and  can  only  be  carried  out  suc- 
cessfuUj'  with  careful  attention  and  plenty  of 
time.  It  is  a  very  different  process  from  ef- 
fecting combustion,  so  called,  in  a  steam 
boiler  furnace,  where  the  conditions  to  suc- 
cess are  of  necessity  wanting.  Time  is  lack- 
ing, for  one  thing,  and  the  proper  measure- 
ment or  regulation  of  the  quantity  of  air 
passing  through  the  fire  for  another,  and  as 
these  are  essentials,  complete  or  thorough 
combustion  cannot  be  carried  out  in  the  or- 
dinar}^  furnace  with  all  types  of  boilers. 

Approximately,  good  combustion  of  fuel  is 
the  best  that  can  be  obtained,  and  even  this 
onlj^  at  the  cost  of  watchfulness  and  patience 
not  possible  in  the  ordinary  operation  of  a 
fire  room. 

Coal  used  for  fuel  is  a  combination  of 
gases  and  solids,  the  latter  being  carbon, 
earthy  matter,  various  minerals  that  are 
shut  up  in  it,  and  water.  All  of  these  sub- 
stances are  combined  in  one  concrete  form. 
Some  of  them  are  combustible  and  some  are 
not ;  all  of  them  burn  at  different  tempera- 
tures and  in  varying  volumes.  The  gases 
particularl3^  are  inert,  unless  they  form 
chemical  unions  in  special  volumes.  They 
vary  also  in  weight,  and  when  we  under- 
stand these  facts  it  is  very  easy  to  see  that 
burning  coal  under  a  steam  boiler  econom- 
ically is  b3'  no  means  a  simple  matter,  but 
one  that  calls  for  the  highest  intelligence 
and  trained  observation  if  we  would  be  suc- 
cessful. The  usual  way  of  burning  coal  is  to 
throw  it  bodily  on  the  top  of  other  fuel  which 
may  be  there.  The  immediate  result  is  the 
dissipation  of  the  moisture  on  the  surface  of 
it,  combined  with  the  external  dust  and  the 
gases  which  are  expelled.  These  unite  in 
one  cloud  and  issue  from  the  chimney  as 
smoke.  A  small  portion  of  this  is  combusti- 
ble under  certain  limits,  Avhich,  let  us  say, 
seldom  or  never  occur  in  a  boiler  furnace. 
The  watery  vapor  or  envelope  is  not  com- 
bustible. The  gases  are  not  combustible  as 
they  are  given  oflf,  for  the  reason  that  they 
do  not  ignite  even,  much  less  burn  (ignition 
is  not  burning  by  any  means),  unless  they 
are  chemically  mixed  in  certain  volumes, 
with  a  given  quantitj-  of  air  at  certain  tem- 
peratures. It  is  very  easy  to  see  that  these 
results  cannot  be  reached,  as  we  have  said, 
in  a  boiler  furnace,  for  not  only  is  the  union 
of  the  gases  wholly  mechanical,  but  they 
cannot  be  segregated  or  kept  by  themselves 
in  certain  quantities,  and  the  exact  quantity 
of  air  cannot  be  admitted.  Moreover,  these 
gases  are  constantly  on  their  way  out  of  the 
boiler,  and  constantly  changing,  one  before 
the  other,or  intermingled  with  non-combusti- 
bles.The  result  is  smoke.which, notwithstand- 
ing the  statements  of  interested  inventors  of 
special  apparatus  for  the  purpose  of  burning; 
it  cannot  be  burned. 

Persons  who  think  that  smoke  per  se  can 
be  burned  are  invited  to  catch  a  quantity  of 
it  in  a  retort,  heat  the  same  to  any  temper- 
ature required  and  then  try  to  burn  it,  in  the 
sense  of  raising  the  temperature  of  a  given 
quantity  of  water  by  the  use  of  the  smoke 
alone.  The  result  will  be  a  failure  for  the 
reasons  set  forth. 

Smoke  burning  is  impossible,  but  smoke 
prevention   is  not.    This  latter  is  best 


achieved  by  a  careful  well-paid  fireman,  who 
prevents  the  making  of  smoke  by  slow  firing, 
as  it  may  be  called.  If  a  shovel  full  of 
bituminous  coal  is  thrown  over  the  surface 
of  an  incandescent,  coked,  soft  coal  fire,  the 
result  is  a  pufT  only  of  smoke,  but  the  vol- 
ume of  it,  as  compared  with  the  volume  of 
heated  gases  constantly  given  ofl'  b^'  the 
glowing  fire,  is  so  small  that  the  smoke-puff 
is  submerged,  as  it  w-ere,  and  does  not  ap- 
pear at  the  chimney  top.  This  process  of 
firing  is  laborious  but  it  is  efTectual;  it 
causes  a  man  to  be  opening  and  .shutting 
the  fire  doors  every  minute  or  more,  and 
keeps  him  on  his  feet  constantly,  so  it  is  un- 
popular, and  seldom  if  ever  practiced.  An- 
other method  of  using  soft  coal  with  little  or 
no  smoke  is  to  coke  it  on  the  dead  plate  be- 
fore it  is  fired,  or  actual!}'  thrown  on  the 
surface.  The  green  coal  is  thrown  into  the 
mouth  of  the  furnace  in  front  of  the  fire, 
which  roasts  the  portion  near  the  live  fire. 
Of  course  smoke  arises  from  it,  but,  as  in  the 
case  of  light  firing,  the  smoke  traverses  the 
glowing  coked  lire;  before  it  gets  to  the 
chimney  it  is  a  very  light  brown  cloud,  if 
not  wholly  dissipated.  As  fast  as  the  coal 
is  roasted  it  is  shoved  ovei'  on  the  fire,  and 
this  method  is  far  more  economical  and 
satisfactory,  as  to  the  end  desired,  than  anj' 
"  smoke  burner  "  so  called.  These  last  in 
most  cases  accomplish  their  end  of  prevent- 
ing visible  smoke  by  air-washing,  so  to  call 
it.  That  is  to  say,  the  volume  of  air  admitted 
is  far  in  excess  of  that  required.  When  this 
occurs  carbonic  acid  is  changed  to  carbonic 
oxide,  which  is  a  dead  loss  to  the  coal  buyer; 
but  we  do  not  pursue  this  branch  of  ihe  sub- 
ject because  we  have  purposely  avoided 
dealing  with  gases  by  name,  in  this  article. 
We  do  not  wish  to  be  pedantic  but  practical. 
The  whole  process  of  combustion  can  be  con- 
sulted in  manj'  works  where  it  is  thoroughly 
discussed. 

Smoke  is  caused  by  carelessness  in  nine 
cases  out  of  ten,  especially  profuse  smoke. 
When  we  see  chimneys  vomiting  dense 
clouds  of  black  smoke  we  know  just  as  well 
as  if  we  had  been  behind  the  man  (many  a 
time  we  have  been  the  man  ourselves)  what 
has  caused  it.  The  furnace  has  been  filled 
chock-a-block  so  to  speak,  and  the  fireman  is 
resting  from  his  labor  and  smoking  himself. 
Where  mechanical  "smoke  burners,"  so 
called,  are  used,  the  amount  of  fuel  required 
for  a  given  evaporation  is  increased  for  the 
reason  that  the  tempei^ature  is  decreased  hy 
the  excess  of  air  admitted. 


STANDARD  STEAM  ENGINE  CONSTRUC- 
TION. 

Driving  fans  for  blowing  fires  is  the  hard- 
est work  a  steam  engine  can  do.  There  is 
a  dead,  steady  drag  on  the  crank-pin  from 
first  to  last,  without  intermission  so  long 
as  the  engine  runs,  and  as  blowing  engines 
run  at  high  speeds  they  must  be  well  made 
and  well  proportioned  for  the  work.  Perhaps 
we  ought  to  qualify  the  above  hy  saying  it  is 
the  hardest  work  in  our  experience,  for 
electiic  light  engines  do  very  similar  work 
in  driving  d^'namos.  We  have,  however, 
never  driven  an}'  of  these  last  and  can  onl\- 
speak  in  a  general  way  as  to  the  similarity. 
Now,  electric  light  engines  have  been  known 
to  run  for  months  without  let  up  or  cessa- 
tion, but  fan  engines  seldom  run  more  than 
24  hours  without  some  relief.  Be  this  as  it 
may,  an  engine  which  can  run  24  hours 
without  relief  can  run  24  days,  so  far  as 
heating  of  bearings  is  concerned,  provided  at- 
tention is  given  to  it.  The  point  of  our  re- 
marks is  that  these  engines  which  show  so 
much  endurance  are  all  of  different  propor- 
tions, as  regards  their  dimensions  and  de- 
tails. No  two  of  them  are  alike,  unless  it 
came  about  by  chance.  Tlie  parts  vary,  the 
valves  vary,  the  valve  gear  varies,  the  gov- 
ernors are  not  the  same;  the  very  flywheels 
vary  in  dimension  and  weight.  It  is  a  point 
with  the  designers  to  have  their  engines  vary, 
otherwise  they  are  at  once  accused  of  copy- 
ing from  one  another.  Now,  the  engines  be- 
ing different  in  dimension  and  detail,  where 
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does  "standard  practice"  come  in  which  we 
hear  so  much  about?  There  cannot  be  sev- 
eral standards. 

Returning  to  blowing-  engines:  we  had 
several  years  ago,  a  pair  under  our  charge 
on  a  steamer.  They  were  14'  diameter  Xl-' 
piston  stroke,  and  drove  three  G'  fans  at  as 
a  high  a  speed  as  they  could  be  driven.  They 
were  driven  as  hard  as  they  could  go,  and 
made  from  300  to  250  revolutions  per  minute, 
for  say  sixteen  to  twenty  hours  on  a  stretch. 
The  crank-pins  of  these  engines  were  2^" 
diameter  by  3"  wide, and  they  never  gave  any 
trouble  whatever  from  heating  or  undue 
wear.  For  months  at  a  time  they  were 
never  touched  anywhere,  and  did  good  ser- 
vice. All  they  wanted  was  steam  and  oil, 
and  away  they  went.  Now,  250  revolutions 
is  not  as  high  a  speed  as  some  electric  light 
engines  run  at,  but  it  was  sufficiently  high 
to  test  the  ability  of  a  2^"  crank-pin  for  the 
work  done,  which  was  practically  100  h.p.  in 
each  engine, the  dimensions  being  14"  piston, 
50  lbs.  m.e.p.,  and  500  ft.  per  min.,  piston 
speed.  If  engines  of  a  similar  power  were 
designed  to-day  for  an  electric  light  plant, 
the  crank-pins  would  be  an  inch  larger  in 
diameter  and  on  the  face.  In  other  words, 
they  would  vary  materially. 

The  point  of  our  argument  is  that  there  is 
no  such  thing  as  standard  practice  in  build- 
ing steam  engines.  If  there  was,  there  could 
only  be  one  Corliss  engine  in  the  country, 
one  electric  light  engine,  and  one  engine  for 
all  sorts  of  purposes.  If  there  existed  a 
standard  of  practice  then  steam  engine 
building  would  be  greatly  simplified,  for  we 
should  have  standard  cylinder  factories, 
making  nothing  but  steam  cylinders  of  the 
standard  size  and  pattern.  There  could  be 
standard  crank-pin  factories,  making  noth- 
ing but  crank-pins,  which  would  be  turned 
out  like  clothes-pins  from  machines,  and  so  on 
through  every  detail  and  appurtenance  of  a 
steam  engine.  Everyone  knows  that  such 
factories  as  these  would  starve  for  want  of 
patronage. 

We  repeat  that  there  is  no  standard  prac- 
tice in  building  steam  engines;  what  is  more, 
there  never  will  be.  Men  differ  in  their 
views,  and  until  we  can  have  a  standard  hu- 
man mind  and  bring  all  men's  ideas  to  one 
standard,  there  will  be  different  kinds  of 
steam  engines  in  the  market  with  wholly  dif- 
ferent dimensions  for  exactlj^  the  same 
work. 

If  there  was  a  standard  for  steam  engines 
we  should  need  only  one  pocket  book  of 
rules  and  formulae,  but  as  there  are  very 
many  pocket  books  with  various  formuke  it 
shows  that  men  are  not  agreed  upon  a  stand- 
ard. Why  are  there  so  many  pocket  books  ? 
We  do  not  know,  unless  it  is  that  each  en- 
gineer thinks  he  knows  best  how  to  make 
one. 

There  is  a  standard  multiplication  table, 
and  there  are  standard  arithmetical  and  al- 
gebraic processes;  if  we  go  aside  from  them 
we  shall  come  to  grief,  profound  and  imme- 
diate, but  there  is  no  standard  system  of 
making  a  steam  engine,  for  there  are  as 
many  different  ways  of  making  them  as 
there  are  leaves  on  some  trees,  and  between 
the  whole  lot  there  is  not  any  marked  differ- 
ence as  to  economy  in  the  best  grades.  One 
has  some  one  feature  better  than  another, 
but  none  are  perfect  and  none  are  standard 
in  the  sense  that  they  cannot  be  departed 

from  without  loss  or  failure. 

 ♦  •  

Friends  will  observe  by  our  club  rate  list, 
that  we  make  a  reduction  of  50  cents  on  each 
name  where  ten  subscribe  at  one  time,  and 
give  one  copy  free  one  year  to  the  person 
sending  the  club.  It  is  a  good  time  to  be- 
gin now  to  get  ten  names. 

We  are  indebted  to  Angus  Sinclair  for  a 
copy  of  the  proceedings  of  the  American 
Master  Mechanics  Association,  a  work 
which  has  great  value  for  its  technical  dis- 
cussions. 

Aluminum  has  boon  reduced  to  $1 
a  pound. 


COMBINATIONS  TO  RAISE  PRICES. 

TllKliE  is,  we.  believe,  a  law  cxistaiit  wliich 
makes  it  a  penal  offense  to  artificially  i-aiso 
prices  of  commodities  either  in  creating  a 
scarcity  by  locking  them  up  or  by  any  other 
sort  of  trick  and  device.  Such  laws  cannot 
be  enforced,  for  there  is  no  legal  proof  of  the 
offense,  and  convictions  would  be  impossible. 
Whether  there  is  such  a  law  or  not,  the  evil 
it  was  intended  to  prevent  is  rampant.  The 
"Trust  Company"  is  as  active  to-day  as 
ever  and  in  one  form  or  another  has  its  will 
of  the  people. 

"There  is  now  but  one  axe  company  in  the 
United  States,  the  American  Axe  and  Tool 
Company,  at  Pittsburg  This  company  has 
purchased  outright  every  axe  factory  in  the 
country  of  any  importance,  and  by  thus  con- 
trolling the  productions  have  advanced  prices 
on  an  average  of  $2.00  a  dozen.  This  com- 
pany also  control  the  manufacture  of  axe 
polls,  (or  the  heads  of  axes,)  the  machinery 
for  which  is  patented,  and  this  enables  them 
to  keep  the  price  on  polls  so  high  that  no 
one  else  can  afford  to  make  axes." 

"The  same  is  true  of  saws,  and  to-day 
there  are  but  two  companies  that  manufac- 
ture hand  saws  wher'e  thei'e  were  a  dozen 
four  months  ago.  Prices  in  this  line  of 
goods  have  been  advanced  from  10  to  40  per 
cent.  In  cross-cuts  it  is  the  same.  By  a 
consolidation  of  interests  prices  have  been 
advanced  from  -1  to  8  cents  a  foot." 

In  other  woi'ds,  the  big  fish  have  eaten  the 
little  ones.  We  once  held  the  view  that 
sooner  or  later  all  trusts  would  fail  from  in- 
herent weakness,  but  from  the  logic  of 
events — that  is,  the  continued  existence  of 
old  trust  companies  and  the  formation  of 
new  ones  of  the  same  character — we  are 
compelled  to  believe  that  there  is  nothing  in 
the  way  of  any  persons  who  may  have  the 
ability  to  do  so  to  form  combinations  to  fix 
prices  wholl}'  independent  of  supply  and 
demand. 


NOTE  UPON  SLIDE  VALVES. 

If  we  need  any  assurance  that  the  cop\' 
set  for  us  when  we  were  younger — "3Iany 
men  of  many  minds" — is  correct,  we  need 
only  read  the  articles  and  discussions  in 
technical  papers;  to  see  that  there  are  truly 
a  variety  of  opinions  upon  subjects  which 
would  seem  to  be  so  simple  that  there  could 
be  but  one  view  of  the  matter.  It  sometimes 
happens  that  men  read  superficially,  and  are 
in  haste  to  controvert  when  a  review  shows 
that  both  writers  are  in  perfect  accord. 
We  read  in  a  contemporary  a  discussion  on 
balanced  slide  valves,  and  it  records  the  re- 
sults of  an  experiment  made  by  a  professor, 
which,  if  taken  latterly,  would  seem  to  show 
that  a  slide  valve  could  not  be  balanced  at 
all,  perfectl3^  Facts,  however,  show  that 
there  are  many  slide  valves  in*use  which  are 
balanced,  to  the  extent,  at  least,  that  a  great 
portion  of  the  load  is  removed  from  them. 
Since  this  is  very  great  on  large  valves  at 
starting,  it  would  seem  surprising  that  bal- 
anced slide  valves  were  not  in  general  use. 
They  are  very  far  from  that.  There  are 
other  persons,  again,  who  assert  that  the 
friction  of  a  slide  valve  on  an  engine  is  very 
small  indeed,  when  in  full  work,  and  a  corre- 
spondent cited  an  experiment  he  made  re- 
cently upon  a  vertical  engine,  which  showed 
that  the  weight  of  the  valve  and  gear  at- 
tached was  sufficient  to  bring  it  down:  that 
is  to  say,  one  strap  was  removed  from  the 
eccentric,  but  the  valve  continued  to  work 
perfectly,  the  upper  strap  of  the  eccentric 
never  leaving  the  wheel  itself.  This  was  a 
compound  engine,  and  we  do  not  know  which 
cylinder  the  experiment  was  tried  upon. 
Balanced  slide  valves  area  great  advantage 
in  all  respects,  ease  of  handling,  wear  of 
seats,  valves,  and  valve  gear;  but  it  would 
seem  evident  that  when  in  full  work  the 
friction  is  much  less  than  is  supposed,  for 
were  it  otherwise  the  link  motion  would  not 
live  so  long  as  it  does  without  repair. 
Considering  the  work  done  by  it  it  is  one 
of  the  most  durable  details  of  a  steam  en- 
gine. .  -CL  . 


WHAT  CAN  YOU  DO? 

The  world  is  just  as  full  of  work  to  be 
done  as  it  was  when  it  was  lirst  created,  and 
men  are  wanted  to  do  it;  but,  if  we  may 
judge  from  the  attitude  of  .some  who  are 
just  starting  in  life,  the  work  is  all  done,  and 
all  that  remains  is  to  glean  here  and  there. 
Oihav  men  have  the  "good  places,"  and 
there  is  no  chance  for  newcomers.  If  we 
l  ellect  a  little  we  see  that  the.se  other  men 
who  ai-e  in  good  places  had  to  go  through 
exactly  the  .same  experience  that  newcomers, 
so  called,  have  to  endure.  They  were  the 
newcomers  once,  but  they  are  old  timers 
now,  and  thoy  have  won  their  places  and 
made  more  or  less  reputation  for  themselves 
by  flying  right  at  Haid  Work  and  getting 
the  best  of  it.  The  ihan  who  gets  an^'  re- 
ward at  any  stage  of  the  world's  progress 
is  the  one  who  works  for  it,  head  and  hand, 
and  there  are  as  many  chances  for  success 
now  as  there  ever  were.  There  are  even 
more,  for  the  world  has  more  inhabitant.s 
yearly,  all  of  whom  have  wants;  new  coun- 
tries are  opened  up,  civilization  extends  its 
borders,  and  in  all  these  things  there  are 
opportunities  for  the  ambitious.  There  is 
work  to  be  done  and  men  must  do  it,  the 
only  question  being  what  particular  kind  of 
work  individuals  shall  essay. 

It  behooves  everyone  starting  in  life  toa.sk 
himself  what  he  can  do  best.  Tlie  bu.siness 
for  which  he  has  a  natural  aptitude  or  liking 
is  in  mo.st  cases  the  best,  but  this  is  not  ab- 
solutely correct  in  all  cases.  A  young  man 
must  ask  himself  what  he  can  do,  and  when 
he  finds  out,  do  that  one  thing  better  than 
than  some  one  else  can.  Treatises  have 
been  written,  and  great  men  interviewed 
upon  the  subject  of  success  in  life;  how  shall 
young  men  proceed  to  become  wealthy  and 
wise  ?  Some  say  go  this  way,  others  say  go 
that,  but  the  advice  given  must  all  be  ac- 
companied by  a  determination  to  work  if 
any  good  is  to  come  of  it. 

The  daily  papers  ai-e  full  of  adverti.se- 
mcnts  of  men  who  want  places  to  do  any- 
thing— Useful  Man,  the\'  are  generally 
headed,  and  of  all  misnomers  this  is  the 
most  striking.  The  useful  man,  so  called, 
is  usually  the  most  worthless  of  his  tribe. 
He  can  do  nothing  thoroughly.  If  he 
sweeps  he  leaves  half  the  litter  behind  him, 
and  all  his  efforts  are  half-hearted,  and  his 
work  half  done.  The  useful  man  is  one  who 
has  let  his  youth  pass  in  uncertainties  as  to 
what  he  shall  do.  Dislike  of  hard  work  is  a 
prominent  failing,  and  he  usually  ends  his 
career  "  unwept,  unhonored,  and  unsung." 
Timely  hints  and  good  counsel  ai'e  of  service 
to  3'oung  men,  but  unless  they  couple  these 
with  a  determination  to  win  by  hard  work 
they  certainly  will  end  as  "  useful  men." 

TWENTY-FIVE  DOLLARS  FOR  YOU. 

For  the  be^t  article  on  the  practical  man- 
agement of  the  Corliss  engine  in  all  details, 
either  high  or  low-pi-e.ssure,  we  will  pay  the 
sum  of  twenty-five  dollars.  The  competition 
is  limited  to  persons  actually  in  charge  of 
plants,  and  must  be  specific  in  detail,  in- 
cluding management  of  boiler,  the  fires, 
qualitj'  of  fuel  used,  and  the  amount  of  the 
same.  Indicator  cards  should  accompany 
the  article,  and  the  kind  of  work  done  should 
be  specified;  also  how  long  the  engine  has 
been  at  work.  The  article  will  not  be  need- 
ed before  November  25,  but  may  come  as 
soon  as  it  can  be  written.  The  articles  will 
be  judged  wholly  upon  their  meritii  as 
practical  essays,  not  at  all  for  their  literary 
qualities.  We  will  do  all  work  of  this  kiiid 
needed  upon  articles  which  are  valuable. 
The  matter  must  be  strictly  original  with 
the  writer  of  it  and  within  his  own  ex- 
pei'ience  :  He  must  also  be  a  subscriber  to 
this  paper.  We  hope  to  have  many  sub- 
mitted, but  as  only  one  can  be  accepted  it 
will  be  necessai-y  to  enclose  stamps  if  the 
M  S.  is  to  be  returned. 



We  are  paying  good  rates  to  per^sons  to 
canvass  for  The  Engineer  and  will  send 
circular  upon  application. 
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Foi'Bign  and  Domestic  Trade  Lite^atuPe. 

THE  ANNAPOLIS  ARMOR  TRIAL. 

The  tests  of  armor  begun  at  the  naval 
ordnance  proving'  grounds  under  the  super- 
vision of  Commodore  Folg-er,  Chief  of  Ord- 
nance, on  the  18th  of  September,  and  contin- 
ued and  concluded  on  the  32d,  were  not  only 
by  far  the  most  important  ever  held  in  this 
countr^^,  but  were  among-  the  severest  ever 
made  anywhere  in  the  long  contest  for  su- 
pi  emacy  between  targ'et  and  g-un.  The  ex- 
tent of  the  victor^'  won  by  nickel-steel  in 
this  trial  can  be  best  shown  by  the  illustra- 
tions herewith  presented  of  the  rival  plates 
as  they  appeai'ed  at  the  end  of  the  competi- 
tion. 

The  plates  tested  were  a  compound  plate, 
having-  a  hard  steel  face  and  wrought-iron 
back,  made  b^'  Charles  Cammell  &  Co.  of 
Shetlield ;  a  forg-ed  steel  plate  made  by 
Schneider  &  Co.  of  Le  Creusot ;  finally,  a 
plate  also  from  Le  Creusot,  made  from  an 
alloy  of  steel  with  about  3^  or  3|  per  cent, 
of  nickel. 

Lieutenant  W.  H.  Jaques,  formerly  of  our 
navy,  and  now  of  the  Bethlehem  Iron  Works, 
g'ives  this  description  of  the  mode  of  manu- 
facturing compound  plates  by  Cammell  and 
Brown: 

"  The  iron  back  is  made  by  the  ordinary  method 
of  manufacturing  wrought-iron  plates,  and  is  com- 
mon to  the  two  establishments.  The  method  at 
present  employed  by  Brown  is  to  lay  the  forged 
steel  face  plate  over  the  wrought-iron  plate,  from 
which  it  is  separated  by  a  wedge  frame  round  three 
sides  and  rows  of  steel  blocks  called  distance  pieces. 
Thus  prepared,  they  are  carried  to  the  heating  fur- 
nace, where,  after  covering  all  exposed  steel  sur- 
faces with  gannister,  they  are  raised  to  the  proper 
temperature  and  transferred  to  a  vertical  iron  pit, 
where  a  hydraulic  ram  holds  all  the  parts  securely 
and  prevents  the  bulging  of  the  face  plate.  Molten 
steel,  either  Bessemer  or  open  hearth,  is  then  poured 
into  the  space  between  the  plates,  and  after  sufJi- 
cient  time  has  l)een  allowed  for  it  to  solidify,  the 
whole  is  placed  in  a  hydraulic  press  of  6,000  tons' 
capacity,  and  the  thickness  reduced  about  three 
inches.  The  plate  is  then  finished  by  reheating, 
passing  through  the  rolls,  bending,  planing  and  fit- 
ting it  for  the  service  required.  Cammell  heats  the 
wrought-iron  plate  to  the  required  temperature  and 
rolls  it  into  an  iron  mould  that  works  on  trunnions. 
The  mould  is  then  lifted  by  a  crane  to  a  vertical  po- 
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THREE  PLATES  BEFORE  FIRING. 


sition  and  landed;  into  a  pit,  where  it  receives  the 
open  hearth  or  Bessemer  steel  which  is  to  constitute 
the  hard  face.  After  solidifying,  the  plate  is  fin- 
ished in  the  rolls.  Two-thirds  iron  and  one-third 
steel  are  still  accepted  as  the  best  proportions. 
Both  methods  give  practically  the  same  results  un- 
der fire." 

The  most  famous  producers  of  steel  armor 
are  Schneider  &  Co.,  of  Le  Creusot,  in 
France,  while  in  England  Whitworth  and 
others  are  well  known.  Lieut.  Jaques  says 
of  Schneider  &  Co.,  that  "besides  possess- 
ing methods  of  composition,  tempering,  and 
annealing,  and  treatment  generally,  which 
no  one  has  been  able  to  ecjual,  they  have  a 
valuable  experience  that  enables  them  to 
rapidly  increase  the  efficiency  of  their  pro- 
duction." This  last  assertion  has  now  been 
strikingly  verified.  In  manufacturing  com- 
pound plates  one  difficulty  is  that  of  joining 
the  iron  and  steel,  whereas  a  Schneider 
plate  is  a  single  ingot  of  homogeneous 
metal.  These  ingots,  according  to  Rear- 
Admiral  Simpson,  of  our  nav}',  "  are  cast 
nearly  cubical  in  form.  An  ingot  of 
seventy-five  tons  is  usually  heated  about 
eight  times  before  being  reduced  to  its  final 
shape,  after  which  the  edges  are  cutolt'  with 
powerful  tools."  According  to  Lieut.  Jaques, 
the  difference  of  object  in  the  two  systems 
may  be  described  as  follows:  "The  steel 
face  of  compound  armor  contains  about  0.7 
per  cent,  of  carbon,  and  its  object  is  to  de- 
form or  break  up  the  projectile  on  impact, 
while  the  wrought-iron  bivck  holds  tht?  platq 


together  and  keeps  the  steel  up  to  its  work  ; 
the  iron  back  is  not  expected  to  be  of  much 
value  in  keeping  out  the  shot  after  it  has 
penetrated  the  steel  face.  Major  Mackinley, 
R.  A.,  thinks  that  compound  armor  has  an 
advantage  becau.se  its  face  is  so  hard,  but 
considers  that  the  union  of  the  two 
materials,  steel  and  wrought-iron,  probably 
leads  to  complication  and  uncertainty  in 
results. 

"Schneider  steel  armor  contains  about  0.4 
per  cent,  of  carbon,  and  is  very  carefully 
tempered.  The  outer  surface  of  the  plate 
is  slightly  harder  than  the  inner  surface, 
and  the  object  to  be  obtained  is  not  only  to 
destroy  the  shot  on  impact,  but  to  present 
as  great  and  nearly  uniform  a  resistance  as 
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COMPOUND  PLATE  AFTER  FIVE  SHOTS- 


possible  throughout  the  entire  thickness  of 
the  plate,  so  that  it  may  hold  ^together  till 
the  shot  is  broken. 

"Compound  armor,  therefore,  shows  to 
better  advantage,  so  far  as  a  surface  work 
is  concerned,  when  the  projectiles  are  poor 
than  when  they  are  good." 

It  only  remains  to  speak  of  the  third 
plate,  the  one  containing  an  alloy  of  nickel. 
The  possibility  of  obtaining  greater  tenacity 
from  such  an  admixture  has  been  a  subject 
of  study  and  experiment  in  Europe  for  two 
or  three  years.  Schneider  &  Co.  found  that 
the  tensile  tests  in  certain  combinations  of 
nickel  with  steel  were  very  satisfactory,  and 
it  is  said  that  the  ballistic  tests  with  small 
plates  yielded  promising  results.  But  no 
nickel  steel  plate  of  the  size  used  at  Anna- 
polis had  ever  before  been  subjected  to  a 
public  competitive  trial.  It  is  said  that  the 
alloy  of  nickel  in  the  successful  plate  is  3.24, 
with  very  much  smaller  percentages  of 
carbon,  silicon,  and  of  manganese;  but 
there  is  no  official  statement  on  this  point. 

The  three  plates  were  each  8  feet  high  hy 
6  feet  wide,  the  two  Schneiders  being  10.5 
inches  thick  and  the  Cammell  10.6  inches. 
They  were  bolted  to  36  inches  of  oak  back- 
ing, well  braced  with  supports.  The  gun 
used  on  the  first  da.y  was  a  6-inch  naval 
breech-loading  rifle,  specially  constructed  at 
the  Washington  Ordnance  Factory  for  the 
purpose,  and  made  about  1^  feet  longer 
than  the  standard  gun  of  this  calibre,  so  as 
to  secui^e  a  higher  initial  velocity.  The 
charge  was  44|  pounds  of  American  cocoa 
powder,  which  was  estimated  to  give  a  muz- 
zle velocity  of  2,075  feet  per  second,  and  a 
muzzle  energy"  of  about  3j300  foot  tons.  At 
a  trial  against  a  similar  Cammell  plate  last 
spring  at  Portsmouth,  the  initial  velocity'  of 
the  British  6-inch  gun  was  but  1,97  6  feet, 
and  the  striking  energy  2,800  foot  tons. 
The  projectiles  used  at  Annapolis  were 
Holtzer  forged  steel  shells,  made  at  Un- 
leux,  in  France,  17  inches  long  and  weigh- 
ing 100  pounds  each.  The  armor  plates 
were  ranged  on  the  ai'C  of  a  circle  about 
thirty  feet  fi^om  the  muzzle  of  the  gun. 

Twelve  shots  were  fired.  First  came 
three  aimed  in  succession  at  the  lower  right- 
hand  corners  of  the  three  plates;  then  three 
at  their  lower  left-hand  corners;  three  more 


at  the  upper  right-hand  corners;  while  the 
final  rounds  were  at  the  upper  left-hand 
corners. 

The  iirst  shot  was  at  the  Schneider  all- 
steel  plate.  The  projectile  perforated  the 
metal,  and  its  point  reached  a  few  inches 
beyond  into  the  backing,  turning  up  a  little 
ridge  of  surface  metal  around  the  orifice, 
but  leaving  the  rest  of  the  plate  intact. 

The  next  shot  was  at  the  Cammell  com- 
pound plate.  It  went  clean  through  the 
plate  and  was  imbedded  in  the  oak  backing, 
tlie  point  of  the  shell  having  penetrated 
more  than  two  feet  into  the  backing.  The 
plate  was  splintered  around  the  hole,  and 
seven  cracks  were  visible. 

The  third  shot  was  at  the  Schneider  nick- 
el-steel plate.  The  pi  ojectile  was  broken, 
and  part  of  it  flew  back  twenty-five  feet. 
The  point  got  through  the  plate  and  just 
entered  the  backing,  as  in  the  all-steel  plate, 
and  as  in  that  also  the  only  injurj'  to  the 
plate  was  immediately  around  the  hole. 

The  second  series  of  sliots  practically  re- 
peated and  enforced  the  story  of  the  first, 
and  so  it  was  with  the  third  and  fourth 
series.  In  each  case  the  projectile  was  just 
about  able  to  pierce  the  two  Schneider  plates, 
or  perhaps  to  go  a  few  inches  into  the  back- 
ing, but  in  no  case  did  either  plate  show 
cracks.  In  one  instance  the  projectile  re- 
bounded from  the  all-steel  plate  and  in  an- 
other it  was  broken,  while  the  nickel-steel 
plate  broke  two  projectiles.  But  the  Cam- 
mell plate  suffered  more  and  more  from 
each  shot.  At  the  second  shot  the  projec- 
tile broke,  but  the  cracks  previously  show- 
ing as  dark  lines  became  open  fissures,  and 
many  pieces  of  the  steel  face  were  torn  off. 
The  third  shot  set  the  backing  on  fire  and 
showed  a  mass  of  deep  cracks  in  the  plate. 
The  fourth  shot  dismantled  the  top  of  the 
plate,  stripping  off  the  steel  face  from  the 
upper  holes  and  going  clear  through  the 
target,  backing  and  all,  the  largest  piece  of 
the  broken  projectile  being  sunk  in  the  hill- 
side. 

The  first  day's  trial  thus  ended  in  the 
practical  wreck  of  the  compound  plate  and 
the  triumph  of  the  two  steel  plates,  with  the 


ALL-STEEL  PLATE  AFTER  FIVE  SHOTS. 


advantage  rather  in  favor  of  the  nickel  steel, 
as  showing  less  injury,  although  it  had 
allowed  a  little  greater  penetration  of  the 
projectiles.  Four  days  later  the  ti-ial  was 
resumed  with  an  8-inch  naval  breechloader, 
throwing  a  210  pound  shell,  made  by  Firth 
of  Sheffield  on  the  Firminy  process.  '  Had  a 
fifth  shot  been  given  instead  by  the  6-inch 
gun,  it  would  have  formed  an  ordinaiy  test: 
as  would  have  been  only  two  shots  with  the 
6-inch  and  one  with  the  s-inch  gun.  But  the 
test  was  to  be  more  exhaustive  than  had  at 
first  been  intended.  However,  on  account 
of  the  shox't  range  and  the  previous  weaken- 
ing of  the  plates,  it  was  deemed  prudent  to 
use  only  85  pounds  of  Dupont's  brown  pris- 
matic powder  in  the  S-inch  gun,  which  gave 
an  initial  velocity  of  but  1,850  feet. 

The  Ifrstshot  was  fired  at  the  centei-  of  the 
all-steel  plate.  The  point  of  the  projectile 
penetrated  it  and  entered  4.i  inches  into  the 
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wood  backing-,  then  rebounded,  broken  into 
three  nearly  e(jual  parts.  The  edg-es  of  the 
hole  was  splintered,  and  four  cracks  radiated 
from  it  through  the  holes  made  by  the  U  :ncli 
shots  and  continued  to  the  corners  of  the 
plate. 

The  second  shot  was  fired  at  the  ce.iler  of 
the  nickel-steel  plate.  The  point  of  tli  j  pro- 
jectile reached  about  1 1  inches  into  the 
backing-,  but  was  badly  broken  up,  about  a 
thii-d  of  it  remaining-  in  the  plate.  What 
was  most  important,  there  were  no  cracks 
anywhere,  and  the  only  injury  was  the 
ragged  edge  around  the  orifice.  The  third 
shot  was  at  the  compound  plate,  and  inas- 
much as  it  had  already  been  nearly  ruined, 
the  projectile  went  clean  through  the  plate, 
through  three  feet  of    oak  backing  also, 


through  a  part  of  one  of  the  braces,  and 
lodged  unbroken  12  feet  deep  in  the  packed 
earth.  Almost  the  entire  face  of  the  plate 
was  gone,  to  the  depth  of  3  to  5  inches,  ir- 
regular lumps  clinging  to  the  side  supports. 
The  wrought-iron  back  of  the  plate  held  its 
place  against  the  oak,  but  it  had  of  course 
oflered  little  resistance.  Fragments  of  steel 
flew  long  distances,  and  a  mass  of  them 
dropped  in  front  of  the  plate.  Thus  the 
trial  ended  in  the  victor^"  of  the  nickel-steel. 
Save  for  the  8-inch  shot,  that  victory  would 
not  have  been  so  complete,  since  presumably 
the  all-steel  plate  would  have  stood  another 
6-inch  shot  very  well.  The  American  guns 
appeared  to  great  advantage,  as  did  also  the 
Holtzer  projectile;  but  the  Firth  shells  did 
less  well.  Congress  showed  its  appreciation 
of  the  value  of  this  trial  by  promptly  auth- 
orizing the  purchase  of  $1,000,000  worth  of 
nickel  ore  and  nickel  matte,  so  as  to  permit 
the  alloy  of  nickel  in  the  steel  plates  to  be 
made  for  our  new  ships.  This  can  easily  be 
done,  since  the  Schneider  process  of  making- 
steel  armor  is  the  one  used  at  the  Bethlehem 
Iron  Works  in  its  lai^ge  contract  with  the 
Government  for  our  new  navy. — N.  Y.  Sun. 


It  is  well  to  be  careful  of  giving  offense  to 
others  by  the  dogmatic  expression  of  opin- 
ions, for  every  one  has  a  right  to  views  of 
some  kind;  if  they  are  not  orthodox,  or  those 
held  by  the  world  at  large,  so  much  the 
worse  for  the  individual.  Sometimes,  how- 
ever, when  people  try  to  make  us  believe  the 
world  is  a  cube,  or  that  water  runs  up  hill, 
naturally  a  decided  dissent  is  not  out  of 
place. 


A  CHUCKLE-HKADED  laborer  on  a  railway 
line  left  a  jack  on  the  track  in  the  way  of  an 
approaching  train,  and  ditched  it  with  the 
loss  of  manv  lives.  The  companj-  are  now 
paying  $15,000  to  $20,000  per  day  to  settle 
the  lo.sses  incurred,  while  many  families  are 
thrown  into  gi-eat  disti-ess.  That  is  what 
one  heedless  act  did.  "  Eternal  vigilance  is 
the  price  of  safety." 


It  is  a  very  great  satisfaction  to  receive  a 
prompt  answer  to  business  communications; 
it  is  more  than  satisfaction,  it  is  profit,  for  it 
disposes  of  the  matter  and  leaves  opportu- 
nity for  other  things. 


THE  PROCESSES  OF  STEAM  IN  ITS  DE- 
VELOPMENT OF  POWER  BY  MEANS 
OF  A  STEAM  ENGINE.* 

By  Chief  ENOiNEEii  P..  F.  Isiierwood, 
U.  S.  N. 

At  the  present  stage  of  steam  engineering 
the  most  important  research  as  l  egards  the 
use  of  steam  in  steam  engines  to  produce 
contimious  mechanical  power  is  the  investi- 
gation of  the  vai-ious  proces.ses  of  the  steam 
from  leaving  the  boiler  to  aniving  in  tlie 
condenser.  No  attempt,  to  my  knowhidge, 
has  been  made  up  to  the  present  hour  to 
ascertain  the  kind  and  value  of  these  pro- 
cesses, to  show  the  great  influence  they  ex- 
ercise on  the  potential  and  economic  effect 
of  the  engine,  and  to  determine  in  what  di- 
rection and  to  what  extent  they  affect  the 
possibility  of  improvement.  A  knowledge 
of  these  processes  will  prevent  a  waste  of 
effort  in  wrong-  directions,  will  pr-event  at- 
tempts to  overcome  imaginary  difTiculties 
while  ignoring  real  ones,  and  will  guide  un- 
erringly to  all  that  is  possible  to  be  obtain- 
ed, having  regard  to  the  limitations  imposed 
by  Nature,  and  to  which  art  must  accommo- 
date its  labors  if  success  is  to  follow  them. 
Steam  engineering,  like  all  branches  of  in- 
dustry, has  a  two-fold  aspect ;  it  may  be 
practiced  as  an  art,  or  it  may  be  studied  as 
a  science,  but  its  perfection  re([uires  it  to  be 
considered  as  an  art  elucidated  by  science, 
and  guided  by  the  latter  as  far  as  practical 
and  economic  conditions  will  permit. 

As  an  art,  the  designing  and  constructing 
of  steam  engines  has  been  by  a  purely  ten- 
tative process — very  long,  very  uncertain, 
and  very  costly- — brought  to  a  high  level; 
experience,  with  alternating  success  and 
failure,  has  been  the  blind  guide  under  which 
the  constructive  instincts  of  a  succession  of 
engineers  have  blundered  along  until  the 
successes  of  the  present  day  have  been 
achieved.  But,  although  science  has  con- 
tributed nothing  to  the  growth  of  the  steam 
engine,  it  alone  can  explain  its  methods, 
point  out  the  direction  in  which  something 
more  may  be  obtained,  show  the  causes  by 
which  its  operations  are  performed,  demon- 
strate the  limits  to  its  progress,  destroy 
false  hopes,  and  give  the  ability  to  know 
when  the  utmost  possible  has  been  attained. 
It  is  retrospective  and  prospective ;  it  not 
only  illumines  the  path  already'  passed  over, 
like  the  stern  lights  of  an  advancing  vessel, 
but,  like  the  bow  lights  of  the  same  vessel, 
it  can  show  the  way  ahead  with  certainty 
and  safety. 

There  is  a  very  sufficient  reason  why  sci- 
ence contributed  nothing  to  the  improve- 
ment, or  rather  to  the  proper  understanding, 
of  the  steam  engine.  The  requisite  science 
applicable  for  that  purpose  did  not  exist  un- 
til quite  recently.  Not  until  the  experi- 
ments of  Regnault  and  the  discovery  and 
correlation  of  the  facts  of  thermo-dynamics 
into  a  consistent  system,  could  a  true  theory 
of  the  steam  engine  be  formed;  and,  until 
these  researches  were  complete,  all  advances 
had  to  be  made  tentatively  by  groping  in 
the  dark.  There  had,  besides,  to  be  made 
many  and  accurate  experiments  on  engines 
of  different  t^^pes,  dimensions  and  regimen, 
the  results  of  which  were  to  be  contii-matory 
or  subversive  of  the  theory.  Thus,  the 
steam  engine  furnishes  the  best  and  surest 
foundation  for  thermo-dynamics  up  to  the 
present  hour  ;  and  it  furnishes,  also,  the 
clearest  and  completest  illustrations  for  that 
science.  The  proper  methods  of  experiment- 
ing, and  of  interpreting  the  results  of  the 
experiments,  had  also  to  be  devised.  In 
physical  investigations,  even  of  the  simplest 
kmd,  the  deductions  of  science  cannot  be 
accepted  with  confidence  until  they  are  veri- 
fied by  experiment:  and  still  less  could  such 
deductions  be  received  without  the  fullest 
experimental  evidence  in  so  complicated  a 
case  as  that  of  the  steam  engine.  Without 
the  results  of  Regnault's  experiments  on 
steam,  and  without  the  principles  and  data 
of  thei-mo-dynamics,  the  performance  of  the 
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sUiiim  engine  would]still  remain  the  mystery 
it  previously  was. 

The  st^iam  engine  has  been  termed  an 
elastic-pressure  engine  and  a  heat  engine, 
neither  of  which  terms  is  philosophically 
correct,  nor  gives  a  clear  apprehension  of 
the  real  facts  of  the  case.  The  force  which 
urges  the  piston  of  a  steam  engine  is  not  an 
elastic  force  of  the  nature  of  the  elasticity 
of  a  spring  or  of  caoutchouc.  It  is,  on  the 
contrary,  a  concussive  force  acting  by  the 
impact  of  distinct  molecules  of  steam,  as  a 
volley  of  bullets  fired  from  a  mitrailleu.se 
acts  against  a  resisting  sui  face.  Tlie  st<;am 
molecules  are  material  bullet«  of  infinitesi- 
mal dimensions  moving  with  high  velocities, 
and  endowed,  conscjquently,  with  li.s  vira 
which  must  remain  in  them  until  imparted  to 
other  matter.  Nor  is  the  steam  engine  a 
heat  engitK!  in  the  jjopular  sense  of  the  word 
heat,  for  there  is  no  such  thing  as  heat  as  a 
distinct  entity,  and  the  term  has  meaning — 
apart  from  organic  sensation — only  when 
used  as  a  s^'nonym  for  molecular  vis  viva. 
The  steam  engihe,  considered  in  the  concrete, 
is  a  mechanism  for  converting  molecular  vis 
viva  into  mass  vis  rira,  the  molecular  ris 
viva  being  composed  of  the  product  of  the 
number  of  steam  molecules  in  use,  the  mass 
of  each,  and  the  square  of  their  mean  veloc- 
ity. The  mass  vis  viva  is  the  useful  or 
commei'cial  load  or  resistance  to  be  over- 
come, and  is  always  more  or  less  small  frac- 
tion of  the  molecular  vis  viva,  the  remain- 
ing portion  of  the  latter  being  expended  in 
the  proces.ses  which  the  steam  undergoes 
from  leaving  the  boiler  to  entering  the  con- 
denser, and  imparted  to  the  condensing 
water,  or,  if  the  engine  be  a  non-condensing 
one,  escaping  unu.sed  with  the  exhaust  steam 
into  the  atmosphere.  The  greater  the  frac- 
tion v/hich  the  mass  ins  viva  is  of  the  mol- 
cular  vis  viva,  in  the  case  of  the  steam  en- 
gine, the  greater  is  the  economy  with  which 
the  mass  vis  viva  is  obtained  or  the  com- 
mercial work  done;  and  this  fraction  is  af- 
fected so  largely  by  the  mechanism  itself 
and  by  the  material  of  its  construction, 
apart  from  the  manner  in  which  the  steam 
is  used,  that  no  theory'  of  the  steam  engine 
can  be  complete  which  does  not  include  these 
effects,  due  purely-  to  the  mechanism  and  its 
matter. 

By  considering  all  the  effects  produced  by 
steam  in  its  passage  through  a  steam  engine 
as  simply  dynamical,  resulting  from  a  me- 
chanical cause  an(i  identical  with  those  pro- 
duced by  bodies  in  motion  striking  other 
bodies,  a  clear  and  intelligible  idea  is  ob- 
tained of  the  operations,  which  is  impossible 
b^'  considering  them  as  the  effects  of  heat  or 
of  elasticity.  As  particular  cases  of  vis  viva, 
these  effects  are  visible  and  tangible  to  the 
the  mind,  because,  when  the  masses  are 
large  enough,  the  effects  are  visible  and  tan- 
gible to  the  senses,  and  what  is  true  in  the 
one  case  is  true  in  the  other,  the  laws  of  me- 
chanics as  derived  from  the  phenomena  of 
sensible  masses  in  motion  being  pi-ecisely 
the  same  as  those  of  the  insensilile  masses 
called  molecules  in  motion;  the  magnitude 
of  the  mass  does  not  affect  the  laws.  Infer- 
ences can  be  drawn  and  results  calculated  a 
priori  when  the  ca.se  is  simply  one  of  vis 
r/t'o,but  when  the  effects  are  refet  red  to  heat 
or  to  elasticity,  nothing  definite  is  appre- 
hended. The  erroneous  notions  of  the  na- 
ture of  heat  which  so  long  prevailed  were 
due  to  a  failure  in  perceiving  these  facts. 
Nevertheless,  the  terms  "heat,"  "elastic- 
ity" and  "pressure,"  are  so  thoroughly  in- 
terwoven in  the  units  of  measure,  in  the 
formuke,  in  the  literature,  and  in  ilie  reason- 
ings of  engineering  science,  that  they  will, 
probably,  never  be  eradicated.  They  are 
brief  and  useful,  and  when  their  true  import 
is  known  there  are  no  objections  to  their  re- 
tention. 

One  of  the  most  important  facts  dis- 
covered by  the  experiments  of  Kegnault  is 
the  increa.se  in  the  latent  heat  of  steam  a.s 
its  pressure  becomes  lower.  If  steam  be  ex- 
panded or  lessened  in  pressure  without  doing 
external  work,  the  difference  of  its  tempera- 
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tare  before  and  after  expansion  would  tend 
to  superheat  it  at  the  lower  pressure,  but 
as  the  latent  heat  increases  with  the  de- 
ci'eased  pressure,  the  tendency  of  this  in- 
crease is  to  absorb  heat,  so  that  the  condi- 
tion of  the  steam  after  the  free  expansion 
— whether  superheated  or  saturated — would 
be  determined  by  the  relative  quantities  of 
heat  thus  set  free  or  absorbed.  Now,  the 
absorption  of  heat  by  the  increase  of  the 
latent  heat  is  g-reater  than  the  heat  liberated 
by  the  difference  of  temperature,  so  that 
steam  expanding  without  doing  external 
work  would  remain  m  the  saturated  state, 
a  contrary  result  to  the  free  expansion  of  an 
ideal  gas,  and,  moreover,  would  undergo 
a  liquefaction  of  a  portion  to  furnish  the  heat 
required  to  maintain  the  remainder  in  the 
state  of  steam.  Saturated  steam,  therefore, 
will  partially  liquefy  by  expansion  per.  se, 
and  to  an  extent  determined  by  the  excess 
of  the  increase  in  its  latent  heat  over  the 
heat  due  to  the  diffei^ence  of  its  temperatures 
before  and  after  expansion.  If,  however, 
the  expanding  steam  does  external  work, 
there  will  be  transmuted  into  the  work  of 
expansion  a  portion  of  the  heat  of  the  steam, 
and  the  quantity-  of  heat  thus  transmuted  is 
much  more  than  sufficient  alone  to  keep  the 
steam  in  the  saturated  state,  consequently, 
the  whole  of  the  difference  between  the 
latent  heats  due  to  the  pressures  before  and 
after  expansion  will  have  to  be  furnished  by 
the  liquefaction  of  a  sufficient  portion  of  the 
steam  to  liberate  the  heat  required  to  main- 
tain the  rest  of  the  steam  in  the  state  of 
steam.  Expanding  steam,  therefore,  when 
doing  external  work,  undergoes  a  partial 
liquefaction  additional  to  the  liquefaction  due 
to  this  work,  and  in  proportion  to  the  differ- 
ence between  its  latent  heats  at  its  pressures 
before  and  after  its  expansion.  This  lique- 
faction may  be  called  the  liquefaction  due  to 
the  expansion  per  se. 

{To  he  continued.) 

THE    GREAT  "discoverer  ! 

Walter  Besant,  in  a  work  entitled  "  A 
Glorious  Fortune"  happily  describes  "  the 
great  discoverer,"  who  is  of  all  countries  and 
of  all  times.  It  is  so  entertaining  and  so 
useful  that  we  reprint  it  here  for  the  edifica- 
tion of  all: 

"  Reginald  Ambler  is  nothing  less,  if  you 
please,  than  the  discoverer  of  the  great  truth 
that  the  world,  so  far  from  being  a  round 
ball,  thoughtfully  flattened  at  the  north  and 
south,  so  as  to  pi'event  the  ice  from  slipping 
down  and  spoiling  the  equator,  is  really,  as 
can  be  demonstrated  with  ease,  a  great  flat 
circular  disc  of  unknown  thickness.  What 
we  call  the  Arctic  Pole,  believing  that  the 
world  twirls  perpetually  and  ignominiously 
round  it,  like  a  fat  goose  upon  the  spit,  is  in 
fact  a  central  circle  of  ice  and  snow,  the 
origin  and  cause  of  which  must  be  left  for 
the  discovery  of  future  philosophers;  round 
it  is  the  temperate  zone ;  be^^ond  this  the 
torrid  zone;  beyond  this  again  another  great 
temperate  circle,  in  which  Australia,  the 
Cape  of  Good  Hope  and  New  Zealand  are 
comfortably  placed;  "neither  het  nor  cauld," 
as  the  Scot  said.  Outside  this  vast  temper- 
ate zone  the  ocean  lies,  a  tract  of  sea  indeed, 
immeasurable,  desolate,  without  land  or 
sail.  Spread  around  in  another,  and  the 
last,  great  circle,  beyond  the  ocean  at  the 
outer  edge,  is  a  rim,  ledge,  hedge,  barrier, 
frontier  mark,  boundarj^  wall,  or  whatever 
the  inadequacy  of  language  permits  us  to 
call  it,  of  thick,  solid,  mountainous  ice. 
How  broad  is  this  rim,  whether  it  stretches 
out  forever  into  boundless  space,  whether  it 
is  narrow,  so  that  perhaps  some  day  the 
voyager  may  hope  to  reach  its  limit,  and  to 
peep  over  into  infinity,  no  one  can  at  present 
say.  From  time  to  time  ships,  which  have 
sailed  south,  have  reported  clifl's,  rocks  and 
mountains,  ice-bound,  covered  with  snow, 
inaccessible,  inhospitable,  without  life. 
Nothing  lives  in  this  boundary  rim  except, 
upon  the  edge  of  it,  a  few  seals,  walruses, 
narwhals,  sword-fisli,  polar  bears,  whales 
and  such  sea  monsters,  who  do  not  know 


how  miserable  they  are.  As  for  men,  there 
are  none  at  all,  and  will  be  none  till  time 
shall  be  no  more. 

"  What  is  beyond  the  rim?"  said  Reginald, 
modestl}^;  "  I  cannot  say  any  more  than  the 
globe-professors  can  tell  you  what  is  beyond 
the  furthest  star." 

This  improved  kind  of  earth  requires  an 
entirely  new  disposition  of  the  heavens. 

Reginald,  quite  early  in  the  history  of  his 
discovery,  remembered  this,  and  construct- 
ed, with  infinite  pains,  a  beautiful  orrery. 
In  this  the  sun,  no  longer  an  immense  globe 
of  fire  ninety  millions  of  miles  away,  or 
thereabouts,  but  a  comfortable  little  fire- 
place, so  to  speak,  half-a-dozen  miles  above 
the  world,  went  round  and  round  above  the 
great  circle  of  the  torrid  zone,  wobbling  to 
north  or  south,  so  as  to  produce  summer 
and  winter.  He  pulled  a  string,  and  you 
saw  the  daily  and  the  annual  motion  most 
clearly  set  forth.  The  moon  and  planets  in 
the  same  way  went  on  what  seemed  to  be 
recklessl^^  independent  and  dangerous  paths 
of  their  own,  and  the  fixed  stars  went  round 
the  polar  star  continually.  By  an  ingenious 
adjustment  of  bars,  eccentrics  and  curves, 
he  accounted  for  all  the  natural  phenomena 
— except  one.  This  exception  came  home  to 
him  sometimes  in  the  dead  of  night  and 
took  the  conceit  out  of  him.  He  had  never 
been  able  to  account  for  lunar  eclipses.  Why 
not  lunar  eclipses  ?  It  is  too  much  to  saj^ 
that  his  faith  ever  wavered,  but  he  was 
v\^orried  and  rendered  luihappy  when  he  re- 
membered that  his  orrery  would  account  for 
everything  except  a  lunar  eclipse.  But 
those  moments,  happil^^,  were  rare.  Mostly 
he  was  content  to  gaze  upon  his  model  with 
a  perfect  satisfaction,  to  show  inquirers  over 
and  over  again  how,  upon  a  fiat  and  sta- 
tionary earth,  all  the  natural  phenomena, 
morning,  noon  and  evening,  with  the  four 
seasons,  the  phases  of  the  moon,  the  winter's 
downward  slope  and  the  summer's  elevation 
of  the  sun,  can  all  be  explained  and  account- 
ed for. 

Naturally,  he  became  one  of  the  bugbears 
— thei"e  are  always  half-a-dozen  living  at  the 
same  time — of  the  scientific  world.  He  wrote 
to  all  the  papers,  journals,  transactions, 
and  reports  of  the  learned  bodies;  he  of- 
fered to  lecture,  he  asked  for  an  hour 
— only  one  short  hour ;  he  sent  his  name, 
wath  the  offers  of  a  paper,  to  the  British 
Association,  to  the  Social  Science  Congress, 
to  the  Balloon  Society,  to  the  Church 
Congress,  to  the  Oriental  Congress,  to  the 
Congress  of  Librarians,  to  the  Congress 
of  Headmasters,  to  the  Geographical  Soci- 
ety, the  Geologists,  the  Society  of 
Arts,  the  Physical  Society,  the  Royal 
Astronomical  Society,  the  Young  Men's 
Christian  Institute,  the  Sunday  School 
Union,  the  Church  Missionary  Society,  the 
Open- Air  Mission,  the  Salvation  Army,  the 
Eleusis  Club,  the  Gi-and  Lodge  of  Freema- 
sons and  the  Congress  of  Cathedral  Ver- 
gers, not  once,  but  every  year,  olfering  to 
read  a  paper,  show  his  maps  and  models, 
and  reconstruct  the  geography  and  shape  of 
the  world.  It  is  sad  to  relate  that  no  one 
paid  the  least  attention  to  these  proposals, 
and,  being  now  fifty  years  of  age,  and  with 
many  g  ears'  experience,  he  had  ceased  to 
expect  a  hearing  from  these  learned  bodies, 
any  more  than  he  expected  admission  into 
the  Times,  Standard,  Daily  Neivs,  Morn- 
ing Post,  Daily  Telegraph  and  Daily 
Chronicle,  of  the  letters  which  he  regularly 
sent  tliem  all  once  every  year,  after  six 
months  of  preparation.  As  for  the  monthl}', 
weekly  and  quarterly  journals,  he  tried  them 
all.  They  would  have  none  of  him.  And  as 
for  eminent  men  of  science,  there  was  not  a 
single  mathematician  at  Cambi'idge,  or  a 
professor  of  science  in  any  university  or  col- 
lege of  the  United  Kingdom  to  whom  he  did 
not  propose  a  meeting,  public  or  private,  to 
discuss  his  theories.  The  signal  victory-  al- 
ready alluded  to,  wliich  he  achieved  over  tlie 
Rev.  Mr.  Bagshott,  Baptist  minister  of 
Hackney  Wick,  in  a  public  discussion  lield 
at  the  chapel,  was  an  abiding  proof  of  his 


strength  in  advocacy-  and  the  goodness  of 
his  cause. 

The  school  is  small — it  consists  really  of 
two,  the  Prophet  himself  and  Bagshott — but 
it  is  full  of  zeal.  They  have  an  office  and 
an  office-boy,  in  Chiswell  Street.  The  office 
is  a  second  pair  back;  the  office-boy,  whose 
hours  are  from  nine  to  six,  spends  his  time 
chiefly  in  the  street  surveying  mankind;  the 
publications — tracts  and  maps — of  the  soci- 
ety* are  on  sale  there,  but  no  one  has  ever 
bought  a  copy  except  a  journalist,  who  once 
saw  his  way  to  a  scoffing  article  on  the  sub- 
ject, and  so  bought  eveiything  there  was, 
and  put  the  things  in  his  pocket-book  and 
went  away,  and  presently'  forgot  all  about 
it.  In  fact,  there  exists  a  general  con.spiracy 
again.st  the  Truth." 

"  Astronomers,"  said  Mr.  Ambler,  "ti-em- 
ble  at  mention  of  my  name  for  fear,  but 
pretend  to  smile  in  scorn.  They  hope  their 
sjstem  will  last  at  least  their  own  time,  for- 
getting that  to  be  found  out  after  death  will 
be  more  fatal  to  their  reputation  than  to 
yield  in  life.  In  my  autobiography  will  be 
found  not  only  the  '  Short  Reasons,'  but  also 
the  '  Argument  at  Length  '  and  the  '  Ques- 
tions,' wliich  I  have  sent  to  every  one  of 
them  demanding  a  replj',  a  platform,  a  public 
discussion,  or  an  opportunity  to  state  my 
views.  Not  one  of  them  has  given  me  either. 
It  will,  indeed,"  he  added,  with  a  lofty  sneer, 
"  be  greatly  to  the  credit  of  the  universities 
in  the  next  century  that  the}'  refused  even 
to  let  me  speak." 

ELECTRICAL  PRANKS. 

It  has  been  known  for  some  time  in  elec- 
tric circles  that  alternating  currents  are 
able  to  cause  considerable  trouble  in  a  way 
and  to  an  extent  at  first  quite  unanticipated. 
Very  naturally  considerable  reticence  has 
been  manifested  by  those  interested.  Certain 
facts  have  been  brought  to  our  knowledge, 
concerning  which  we  did  not  feel  at  libertA'  to 
speak,  since  the  communications  made  to  us 
were,  in  a  sense,  confidential.  The  truth  is, 
however,  coming  out,  and  as  Mr.  Preece 
has  not  hesitated  to  speak  pretty  strongly  on 
the  point,  we  no  longer  feel  the  necessity  for 
keeping  silence.  Most  readers  of  this  jour- 
nal are  no  doubt  familiar  to  some  extent 
with  the  phenomena  of  induction.  For  the 
benefit  of  the  minority,  however,  it  may  be 
advisable  to  say  in  a  fevs' words  what  the 
term  implies.  When  a  current  of  electricitj' 
is  made  to  pass  through  a  wire,  another  cur- 
rent, moving  in  the  opposite  direction,  is  set 
up  in  any  other  wire  near  it.  The  action  is 
instantaneous.  If  the  initial  current  is 
stead}',  the  secondaiy  current  vanishes,  to 
be  re-established  for  a  minute  fraction  of  a 
second  when  the  initial  current  is  broken. 
One  type  of  a  d^'namo  gives  continuous  cur- 
rents; another  gives  alternating  currents. 
The  first,  for  the  reason  we  have  stated,  will 
not  set  up  currents  after  the  first  instant  of 
time  in  a  wire  in  proximit}'  to  the  main  lead; 
but  the  alternating  currents,  because  it  is 
made,  broken,  and  reversed  hundreds  of 
times  in  a  second,  will  continue  to  set  up 
opposite  currents  in  another  wire.  A  well- 
known  example  of  this  action  is  supplied  by 
the  RhumkoifT  coil.  It  is  a  peculiai'itj'  of 
this  inductive  effect  that  the  intensity  of  the 
current  set  up  in  the  second  wire  depends 
largel}'  on  its  diameter  and  its  length,  as 
compared  to  those  of  the  primary  wire. 
The  high  tension  system  of  electric 
lighting  depends  for  its  success  on  this  prin- 
ciple. Currents  small  in  quantity,  alternat- 
ing and  of  very  high  tension,  are  sent 
through  small  cables  to  "transformers." 
These  consist,  i-oughl}'  speaking,  of  coils  of 
fine  wire  surrounding  other  coils  of  coarse 
wire.  The  initial  current  s  in  the  fine  wire 
set  up  secondary  currents,  larger  in  quan- 
tity but  much  lower  in  tension,  in  the  coarse 
wires,  and  these  low-tension  currents  are 
then  transmitted  into  houses  and  used  for 
lighting.  The  pressure  is  so  small  that  they 
are  perfectly  safe.  The  object  had  in  view 
is  to  employ  small  cables  for  the  transmis- 
sion of  the  current  through  long  distances 
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and  so  avoid  an  enormous  outlay  on  con- 
ductors. Tljc  dimensions  of  a  cable  are  fixed 
by  the  quantity,  not  by  the  pressure;  and 
by  augmenting  the  latter  much  smaller 
([uantities  of  copper  are  required  for  con- 
ducting-a  given  amount  of  energ}^  to  a  given 
place  than  would  otherwise  be  needed. 
Currents  with  a  potential  of  as  much  as 
10,000  volts  are  let  down  by  the  transform- 
ers to  150  or  200  volts.  The  system  has 
rendered  it  possible  to  put  up  electrical 
works  at  long  distances  from  the  places  to 
be  lighted  in  situations  where  ground  space 
is  readily  available,  and  coal  can  be  had  at 
a  more  moderate  price  than  would  be  possi- 
ble if  cartage  were  necessary. 

So  much  premised,  our  readers  will  be  in 
a  position  to  understand  the  nature  of  the 
pranks  which  these  high  tension  alternating 
currents  are  playing.  There  is  no  limit,  it 
must  be  understood,  to  the  distance  at  which 
the  inductive  action  takes  place.  It  is  one 
of  the  special  characteristics  of  electricity 
that  it  sets  time  and  place  at  defiance.  It  is 
impossible,  indeed,  to  cause  a  disturbance  in 
electrical  equilibrium  anywhere  that  will  not 
be  felt  everywhere.  The  magnitude  of  the 
influence  becomes,  it  is  true,  reduced  by  dis- 
tance, but  the  influence  remains,  and  with 
such  delicate  instruments  as  the  telegraph 
and  the  telephone,  working  as  they  do  with 
excessively  minute  currents,  great  disturb- 
ances nia^^  be  caused  by  apparently  in- 
significant causes.  The  currents  sent  from 
the  great  Ferranti  dynamos,  at  Deptfoi'd 
have  a  potential  of  about  6,000  volts  at 
present,  which  may  be,  and  most  likely  will 
be,  augmented  before  long  to  10,000  volts, 
A  temporary  cable  or  main  lead  of  the 
Fowler- Warning  type  was  laid  in  the  first 
instance  alongside  the  Southeastern  Rail- 
way from  Deptford  up  to  near  London 
Bridge,  pending  the  completion  of  Mr. 
Ferranti's  tubular  conductoi's.  The  first 
effect  of  sending  a  current  through  the 
cable  was  to  render  all  the  telegraph  in- 
struments in  the  signal-boxes  untrust- 
worthy. The  instruments  played  all  sorts 
of  pranks.  This  difficulty  was  got  over,  and 
then  it  was  found  that  the  evil  influence  ex- 
tended to  Paris.  In  Mr.  Preece's  words,  as 
reported  in  the  August  number  of  the 
Journal  of  the  Institution  of  Electrical  En- 
gineers,— "There  is  at  the  present  moment  a 
very  troublesome|source  of  'foreign  currents' 
in  our  wires,  due  to  the  induction  of  the 
high-pressure  alternate-current  system  gen- 
erating the  electric  light.  A  company  who 
have  established  a  central  station  at  Dept- 
ford, and  who  mean  to  distribute  currents 
over  London  at  very  high  pressure,  have 
given  the  Post-office  very  abundant  evidence 
of  their  presence.  Most  of  our  wires  to  the 
South  of  England  have,  more  or  less,  during 
the  last  six  months  been  disturbed.  At  one 
time  the  disturbance  was  very  marked  in- 
deed, even  observable  in  Paris."  When  the 
current  was  taken  over  to  the  Grosvenor 
Gallery  installation,  a  telephone  central 
station  nearly  half-a-mile  off  was  for  a  time 
rendered  useless.  From  America  we  learn 
that,  strange  as  it  may  appear,  the  use  of 
electrical  currents  for  propelling  tramcars, 
etc.,  has  even  interfered  with  the  trans- 
mission of  messages  through  the  Atlantic 
cables. 

In  Boston,  U,  S.  A,,  the  effect  of  the 
electrical  street  railways  on  the  telephones 
has  become  so  serious  that  it  has  given  rise 
to  endless  litigation  between  the  telephone 
companies  and  the  street  railwa^ys  com- 
panies. The  distances  over  which  induction 
makes  itself  practically  felt  are  surprising. 
Mr.  Preece  says:  "At  one  of  the  meetings 
of  the  British  Association  I  pointed  out  tliat, 
by  experiments  carried  out  by  Mr.  Artliur 
Heaviside  in  the  neighborhood  of  Newcastle, 
we  were  able  to  detect  the  presence  of  these 
currents  of  induction  at  distances  not  to  be 
measured  by  feet,  but  often  by  miles.  We 
had  some  indication  of  very  powerful  cur- 
rents sent  between  Newcastle  and  a  station 
a  little  to  the  north.  Another  circuit  on  the 
other  side  of  England  was  betwoou  Gretna 


and  Shapfell.  We  had  distinct  traces  at 
Gretna — foi"ty-five  miles  awa3- — of  currents 
originating  in  Newcastle,  and  these  were 
due  to  induction."  At  Blackpool,  again,  the 
stoppage  and  starting  of  the  electrical  tram- 
cars  running  with  continuous  currents  sets 
up  induction  currents,  which  cause  trouble 
in  the  post-ofllces  and  telephone  stations. 
Nor  is  it  induction  alone  that  interferes  with 
the  transmission  of  messages.  In  many 
cases,  to  save  the  expense  of  return  wires, 
the  earth  is  used  for  the  purpose  of  carr3'ing 
back  the  current  to  the  dynamo.  The  elec- 
tricity in  such  cases  diffuses  itself  pretty 
fr-eely,  hunting  out  the  lines  of  least  resist- 
ance,and  thus  a  telegraph  circuit  may  be  seri- 
ously alfected  by  a  wire  which  goes  to  earth. 

The  higher  the  potential  the  inore  power- 
ful is  the  influence  exerted  all  around.  Con- 
cerning these  mighty  alternating  currents 
very  little  is  yet  known,  but  day  by  day 
facts  are  coming  out  which  are  sufficiently 
startling,  and  of  which  many  examples 
might  be  supplied.  Thus,  for  example,  it 
has  been  found  that  the  ordinary  forms  of 
switch  are  useless.  The  current  will  "spark" 
across  a  gap  of  fifteen  or  sixteen  inches, 
burning  up  the  brass  or  copper.  The  inter- 
position of  a  non-conducting  plate  does  no 
good,  as  the  cui'rent  will  run  round  it  as 
water  would.  The  most  effectual  way  of 
dealing  with  it  seems  to  be  to  blow  the  arc 
out  by  a  strong  current  of  air.  An  arc  lamp 
can  be  blown  out  aseasil}''  as  a  candle.  Again, 
there  is  reason  to  believe  that  the  potential 
rises  instead  of  falls  in  a  long  cable,  as  we 
get  further  and  further  from  the  source  of 
supply,  the  amperes  or  quantitj' being  con- 
verted in  some  mysterious  w^ay  into  volts  or 
intensity  by  what  has  been  termed  a  "pack- 
ing "  of  the  current  at  the  end  of  the  con- 
ductor. There  is  excellent  reason  to  believe 
that  some  of  the  deaths  and  fires  which  have 
been  caused  in  the  United  States  by  electric- 
ity have  been  caused  by  induction,  and  some 
by  the  "  earthing  "  of  wires  at  moderate  dis- 
tances from  the  line  on  which  the  death  "or 
the  fire  took  place.  In  all  these  electrical 
pranks  there  is  no  cause  for  alarm  as  to  the 
future  success  of  electi'icity  as  a  lighting 
agent,  or  as  a  motive  power  for  ti'amcars  and 
machinery-;  but  it  would  be  folly  to  assert 
that  the  inventive  powers  of  electricians 
will  not  be  taxed  in  dealing  with  such  diffi- 
culties as  we  have  named.  All  trouble  from 
"earth  "  currents  Jean  be  got  rid  of  by  using 
proper  return  leads,  and  it  is  by  no  means 
beyond  the  powers  of  the  electrician  to  keep 
the  range  of  inductive  action  within  reason- 
able bounds.  The  most  startling  feature 
about  the  whole  matter  is  the  annihilation 
of  space  to  which  we  have  called  attention. 
It  seems  strange  that  an  electric  light  instal- 
lation at  Deptford  should  affect  telegraph 
needles  in  Paris;  but  it  is  really  not  half  so 
remarkable  in  one  sense  as  the  circumstance 
that  pressing  down  a  button  here  should  de- 
flect a  soft  iron  needle  in  Vienna  or  St. 
Petersburg  practically^  at  the  same  instant. 
Even  the  absurdly  wild  vagaries  of  electric- 
ity are  known  to  follow  rigid  laws,  the  na- 
ture and  value  of  which  are  beginning  to  be 
so  well  understood^  that  the  very  character- 
istics of  alternating  currents  now  regarded 
as  objectionable  may  be  utilized.  It  has 
been  proved,  for  example,  that  it  is  possible 
to  telegraph  over  some  distance  without 
using  a  wii-e  as  a  connecting  link  between 
the  sending  and  receiving  instruments. — 
London  Kngineer. 


Friends  will  observe  by  our  club  rate  list, 
that  we  make  a  reduction  of  50  cents  on  each 
name  where  ten  subscribe  at  one  time,  and 
give  one  copy  free  one  year  to  the  person 
sending  the  club.  It  is  a  good  time  to  be- 
in  now  to  get  ten  names. 

Charles  Dudley  Warner  is  quoted  as 
saying  that  the  difference  between  the 
"  faith  cure  "  and  the  "  mind  cure  "  is  that 
the  "  mind  cure  doesn't  require  any  faith, 
and  the  faith  cure  doesn't  require  any 
mind." 


FLYING  MACHINES. 

In  themattei-  of  ll.\  nig  machines,  an  in- 
vestigatoi',  M.  Drzwieki,  shows  tiiat  in  fly- 
ing birds,  the  smaller  the  sustaining  sur- 
face in  propijrtion  to  their  weight  the 
greater  is  their  customary'  speed.  He  gives 
a  table  of  tiie  proportions  of  some  04  birds, 
which  shows  tliat  the  surfaces  of  the  body 
and  extended  wings  i-ange  from  7.5(j  sq.  ft, 
to  the  pound  for  the  bat,  which  flies  at  the 
rate  of  about  :iO  miles  per  hour,  to  0.43  .sq, 
ft,  per  pound  for  the  male  duck,  who  pro- 
gresses at  about  60  aides  per  hour.  He 
estimates  that  for  a  speed  of  00  miles  iter 
hour,  the  surface  re<|uired  will  be  but  0."22 
.sc].  ft.  to  sustain  a  pound  of  weight. 

M.  Drzwieki  estimates  that  an  apparatus 
of  the  best  possibh;  proportions  as  to  ex- 
posed surface  and  form,  and  sitiling  at  an 
angle  of  1'^  50'  45",  will  require  to  drive  it  at 
25  miles  per  hour  but  5.87  h.p.  per  ton  of  its 
weight.  This  assumes  the  thickness  of  ap- 
paratus and  consequent  hull  resistance  to  be 
but  flu  of  its  horizontal  dimensions,  while 
for  birds  it  generally  runs  from  5  to  10 
per  cent.  That  is  to  say,  that  birds  expo.s- 
ing  a  horizontal  surface  of  say  100  sq.  in., 
generally  expose  a  maximum  cross-section 
vertically  of  5  to  10  scj.  in.,  while  M, 
Drzwieki  believes  this  can  be  reduced  to  the 
proportion  of  1  s(j.  in.  per  hundred  for  an 
aeroplane. 

0.  Chanutes'  estimate  of  the  power  re- 
quired by  a  common  pigeon  gliding  at  an 
angle  of  1°  with  the  horizon  was  'J.Xi  h.p. 
per  ton  of  his  weight,  and  10.49  h.p  per  ton 
at  an  angle  of  2°  for  this  same  velocity  of 
25  miles  per  hour. 

These  are  considerably'  less  than  the 
powers  required  to  drive  a  balloon  of  mod- 
erate size  at  the  same  speed,  for  the  air- 
ship 'La  France^  would  rc(iuire  51  h.p.  to  at- 
tain 25  miles  per  hour;  or,  as  it  weighs  2.2 
tons,  the  motor  would  needs  develop  2:j.2 
h.p.  per  ton  of  the  weight  of  the  whole  ap- 
paratus. For  the  balloon  of  double  this 
size,  the  power  reciuired  is  at  the  rat<;  of 
10.34  h.  p.  per  ton  of  apparatus.  This 
power  required  would  moreover  increase  in 
the  case  of  the  balloon,  as  the  cube  of  the 
velocity,  while  M.  Drzwieki  shows  that  in 
the  case  of  an  aeroplane  the  power  will  in- 
crease only  in  the  direct  ratio  of  the  speed, 
because  as  the  velocity  becomes  greater  the 
area  of  sustaining  surfaces  required  be- 
comes less,  and  he  estimates  that  an 
aeroplane  will  require  10.43  h.p.  per  ton  to 
go  44.72  miles  per  houi-,  and  20.62  h.p,  per 
ton  of  its  weight  at  80.44  miles  per  hour. 


Prof.  A.  Kennedy  recently  made  some 
experiments  on  an  English  plant  with  .some 
extraordinary  results.  The  critics  are  sharp 
after  him,  to  wit: 

Turning  next  to  the  temperatures  of  the 
gases,  we  get  some  very  remarkable  figures. 
The  total  boiler  pressure  was  very  nearly 
112  lbs.  per  square  inch;  the  corresponding 
temperature  is  336  deg.  But  Professor 
Kennedy  tells  us  that  the  temperature  of 
the  gases  leaving  the  boiler  was  only  32S,6 
deg.,  or  actually  some  7  deg.  or  S  deg.  less 
than  the  heat  of  the  water  in  the  boiler. 
The  gases  were  positively  cooling  the  boiler 
down.  Such  a  thing  never  before  was  heard 
of  in  a  carefidly  conducted  experiment.  I 
am  bound  to  believe  in  this  because  Profes- 
sor Kennedy  says  it  is  true:  but  if  I  had  ob- 
tained a  similar  result  myself,  I  would  not 
believe  it.  It  is  too  much  to  ask  Professor 
Kennedy  how  the  gases  were  cooled  below 
the  boiler  temperature,  and  if  he  ever  met 
with  a  similar  case? 


A  ste.vm  life  boat  ha.'5  been  constructed  in 
England  which  is  propelled  by  a  jet  of  water, 
and  is  said  to  work  well  where  she  has  ]>een 
tried — if  it  is  possil)leto  try  a  lifeboat  out  of 
regular  service.  The  .sea  is  no  respecter  of 
boats,  and  it  sometimes  up-ends  them  in  the 
surf,  to  .say  nothing  of  end-over-ending  them; 
just  how  the  boiler  would  act  under  such 
conditions  and  how  the  funnel  would  like  it 
can  only  be  told  by  trial. 
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TRADE  NOTES. 

Charles  J.  Hathaway  is  now  with  Messrs.  Hine 
&  Robertson,  48  Courtlandt  Street,  engaged  in  push- 
ing their  specialties  in  engineers  supplies. 

*  *  * 

Riley  &  Coavley,  South  Brooklyn,  N.  Y.,  recently 
built  a  small  triple-cylinder  expansion  engine  for  a 

steam  launch,  the  cylinders  being  ^  ^^^„^^^ 


William  Murphy,  a  well-known  marine  engineer 
of  this  city,  and  a  member  of  No.  69,  M.  E.  B.  A., 
has  taken  a  month's  vacation  in  which  to  visit  friends 
in  the  old  country. 

*  « 
« 

It  should.be  understood  by  owners  and  builders  of 
steam  vessels  that  the  sole  right  to  build  indepen-' 
dent  condensers,  embodying  the  duplex  principle,  is 
secured  to  Henry  R.  Worthington  by  letters  patent 
of  the  United  States  and  Great  Britain. 

*  * 

Lake  navigation  is  very  materially  interrupted  by 
ice  during  the  winter  months,  but  during  384  day  s 
of  last  year  tonnage  was  passed  through  the  Detroit 
River  to  the  amount  of  10,000,000  tons,  which  is 
more  than  the  entries  and  clearances  of  all  the  sea- 
ports of  the  United  States,  and  3,000,000  tons  more 
than  the  combined  foreign  and  coastwise  shipping 
of  Liverpool  and  London. 

*  * 

Mr.  E.  J.  Warinu,  the  former  representative  and 
treasurer  of  the  Hall  Steam  Pump  Co.  in  this  city, 
will  be  no  longer  with  them,  but  after  Nov.  1,  1890, 
will  be  General  Manager  and  Treasurer  of  the 
Rosendale  Belting  Co.,  at  26  Broadway,  New  York, 
or  at  Euclid  Avenue,  Newark,  N.  J.,  where  he  will 
be  pleased  to  meet  or  correspond  with  all  interested 
in  belting  of  a  superior  kind. 

»  * 

After  September  30,  the  present  New  York  office 
of  the  Hall  Steam  Pump  Co.  will  be  discontinued, 
and  it  is  desired  that  all  who  have  been  dealing  at 
that  office  will  continue  to  favor  the  Company  with 
their  trade,  and  address  all  mail  matter  to  Pittsburg, 
Pa.,  where  the  Works  are  located.  Every  effort 
will  be  made  there  to  give  expeditious  and  satis- 
factory attention  to  all  orders  and  inquiries. 

*  * 

The  Wilmington  Steamship  Company's  new 
steamer  'Neuse'  was  launched  at  the  Harlan  &  Hol- 
lingsworth  Company's  Works  on  Monday.  The 
'iVeMse' is  200  feet  long, "by  31  feet  beam,  by  11  feet 
depth  of  hold.  The  motive  power  consists  of  twin 
screw  triple-expansion  engiries,  13  in.,  20  in.,  and  30 
in.  diameters  of  cylinders,  by  30  in.  stroke  of  piston, 
supplied  with  steam  by  two  boilers  at  160  pounds 
pressure. 

*  * 
* 

In  the  New  York  Post-office  stamping  is  now 
done  by  a  machine  which  will  cancel,  postmark, 
count,  and  stack  letters  and  postal  cards  at  the  rate 
of  about  25,000  per  hour.  In  two  hours  and  two 
minutes  it  canceled,  postmarked,  counted,  and 
stacked  46,480  letters  and  postal  cards,  of  which  21,- 
000  were  letters.  The  machine  is  driven  by  an  elec- 
tric motor,  but  can  be  run  with  foot-power  like  a 
small  printing  press. 

*  * 
* 

The  firm  of  William  Cramp  &  Sons  will  in  future 
be  known  as  William  Cramp,  Sons  &  Co.  Several 
prominent  New  Yorkers  have  obtained  control  of  a 
considerable  portion  of  the  stock.  This  is  the  first 
time,  so  far  as  is  known,  that  there  has  been  any 
stock  of  the  establishment  held  outside  the  Cramp 
family.  According  to  the  agreement  drawn  up,  the 
members  of  the  Cramp  family  will  fill  all  the  offices 
of  the  company  during  the  next  five  years. 

*  * 
* 

The  track  which  will  be  laid  in  the  tunnel  under 
the  St.  Clair  River,  will  consist  of  rails  weighing  100 
pounds  to  the  yard  to  bear  the  weight  of  heavy  en- 
gines. The|Grand  Trunk  Railway  of  Canada  has  order- 
ed from  the  Baldwin  Locomotive  Works  four  large 
locomotives  for  use  in  this  tunnel,  which  will  weigh 
when  completed  90  tons  each.  The  steep  grades  in 
the  tunnel  which  is  two  and  a  half  miles  in  length, 
as  well  as  the  heavy  loads  which  will  be  transported, 
will  render  useless  any  ordinary  engine. 

*  « 

* 

Among  the  orders  now  being  filled  at  the  Baldwin 
Works  are  28  locomotives  for  the  Chicago,  Burling- 
ton and  Quincy,  33  for  the  Union  Pacific,  30  for  the 
Gould  system,  48  for  the  Denver  and  Rio  Grande, 
38  for  the  Northern  Pacific,  20  for  the  Baltimore 
and  Ohio,  and  12  for  the  Chicago  Rock  Island  and 
Pacific,  besides  a  special  order  from  the  Manhattan 
Elevated  Railroad  of  New  York  for  30  engines  to  be 
constructed  under  the  English  system  with  wrought 
iron  driving  wheels.— Pdiladelphia  Press,  Sept.  11. 

*  * 

* 

The  principal  submerged  torpedos  are  the  'Pat- 
rick,' the  '  Sims- Edison,'  and  the  'BrennanJ  The  first 
two  claim  a  speed  of  20  miles,  the  latter  37.  The 
•  Patrick''  weighs  about  5,000  pounds,  carries  a 
charge  of  300  pounds,  and  costs  $15,000.  The  '  Sims- 
Edison'  weighs  about  4,500  pounds,  carries  a  charge 
of  300  pounds,  and  costs  .$7,500.  They  are  connected 
with  and  operatf^d  from  the  shore  by  means  of 
cables,  and  must  be  seen  by  the  operator  in  order  to 


be  directed  at  their  maximum  range,  which  is  from 
one  two  miles  for  each.  Only  a  single  one  can  be 
manipulated  from  each  dynamo. 

*  * 

* 

Many  British  war  ships  are  provided  with  elec- 
trically illuminated  night  sights.  The  front  sight 
consists  of  a  metal  socket  witj^a  small  cone  of  pale 
green  glass,  point  up,  only  the  rear  half  showing. 
Beneath  is  a  small  incandescent  lamp  whose  light 
shines  up  through  the  base  of  tlie  cone,  and  is  re- 
flected to  the  rear.  The  rear  sight  has,  instead  of 
the  cone,  a  V  notch,  and  a  light  is  reflected  from  a 
ruby-colored  glass.  In  sighting,  the  two  colors  are 
brought  into  coincidence  at  the  bottom  of  the  notch. 
The  current  comes  from  a  small  battery  established 
for  each  guu  in  a  water-tight  box. 

*  « 

* 

The  '  El  Sol,'  a  new  shij)  for  the  Morgan  Line  Ss. 
Co.,  is  said  to  be  tlie  most  complete  American 
steamer  afloat.  Her  length  is  404  feet  6  inches, 
breadth  48  feet,  and  depth  of  hold  33  feet.  Her  dis- 
placement is  6,750  tons.  The  engines  of  '  El  SoV 
and  those  of  her  sister  ships  were  designed  by 
Horace  See,  of  this  city,  to  whose  skill  much  of  the 
('ramps'  best  work  is  due.  The  engines  are  of  the 
vertical,  triple-expansion  type,  of  3,500  h.  p.  The 
valve  gear  is  on  the  most  improved  pattern.  There 
are  three  double-ended  boilers,  each  with  six  fur- 
naces, supplying  a  working  pressure  of  160  pounds 
to  the  square  inch.  The  propeller  is  18  feet  in 
diameter. 

*  * 

The  Rogers  Typograph  is  the  name  of  a  new 
typesetting,  or,  more  properly  speaking,  typemaking 
machine,  which  has  been  adopted  by  several  New 
York  papers.  The  machine  is  operated  with  a  key- 
board, similar  to  that  of  a  typewriter,  the  action  of 
which  is  to  assemble  in  line  a  series  of  matrices,  into 
the  faces  of  which  a  bar  of  molten  type  metal  is 
cast.  It  is  very  simple  of  construction,  and  gives 
very  satisfactory  results.  It  is  expected  that  by 
next  November  machines  will  be  simultaneously  de- 
livered to  all  newspapers  in  New  York  which  have 
contracted  for  their  use.  They  are  being  manufac- 
tured by  the  Rogers  Typograph  Company,  Cleve- 
land, Ohio. 

«  * 
* 

Although  there  are  some  slight  repairs  to  bemade 
on  the  '  Dol2)hin,'  there  can  be  no  doubt  that  she  is 
one  of  the  sturdiest  vessels  in  the  navy  to-day.  She 
began  with  a  speed  of  15.11  knots  on  her  contract 
trials,  and  she  can  do  as  well  now.  In  the  meantime 
she  has  traveled  61,000  miles  in  something  over 
twenty-two  months,  and  has  been  under  steam 
10,000  hours.  In  her  crviise  around  the  world  she 
stopped  for  repairs  only  once,  and  then  for  only  two 
hours.  This  performance  is  said  to  be  without  a 
parallel  in  the  history  of  naval  achievements. — N.  Y. 
Times. 

[Yes,  but  it  is  no  of  use  to  say  this  now;  John  Roach 
can't  hear  it.] 


When  about  to  examine,  clean,  or  paint  boilers, 
the  following  cautionary  measures  must  be  adopted: 
They  should  be  opened  up  and  well  ventilated,  a 
connection  being  made  to  a  fan  system  if  possible. 
This  done,  the  purity  of  the  air  should  be  tested  be- 
fore entering  by  burning  a  candle  on  the  bottom  at 
least  five  minutes.  Working  parties  inside  must 
always  maintain  communication  with  some  one  out- 
side; they  must  always  have  with  them  a  lighted 
candle  and  withdraw  should  it  begin  to  burn 
dimly.  No  naked  light  is  to  be  taken  into  a  coal 
bunker  until  it  is  ascertained  that  no  explosive  gas  is 
contained  therein.  Special  precautions  in  this  re- 
spect should  be  taken  for  some  days  after  coaling. 
The  ventilation  of  coal  bunkers  should  I'eceive  care- 
ful and  constant  attention. 

«  * 

Now  that  the  British  naval  manoeuvres  are  over, 
various  authorities  are  engaged  in  pulling  the  fleet 
to  pieces.  One  writer  has  set  himself  the  task  of 
proving  that  certain  well-known  ships  are  unable  to 
steer  straight,  others  burn  more  coal  than  the  Ad- 
miralty, believe  and  cannot  steam  at  the  rate  which 
the  Admiralty  provide.  The  '  Ajax'  is  taken  as  an 
example.  With  850  tons  of  coal  she  is  supjiosed  to 
be  able  to  keep  the  seas  at  a  speed  of  10  knots,  and 
to  steam  4,000  knots.  But  with  an  addition  of  350 
tons  of  coal  and  a  rate  of  7  to  8  knots,  she  could  only 
steam  3,600  miles.  When  she  reached  Torbay  there 
were  only  twenty-three  tons  of  coal  in  her  bunkers. 
The  belted  crui.sers  are  cited  as  equally  disappoint- 
ing. The  '  Fortli  and  '  Severn'  cannot  do  more  than 
4,800  out  of  a  promised  7,400. 


A  PROBLEM  at  present  engaging  the  attention  of 
naval  architects  is  the  construction  of  an  entirely 
new  type  of  war  ship  adapted  for  coast  and  harbor 
defense.  This  craft  should  be  of  moderate  dimen- 
sions, not  exceeding  150  feet  in  length,  of  great 
speed  and  handiness,  and  presenting  to  the  eye 
nothing  but  a  continuous  turtle-back  deck  extending 
only  slightly  above  the  water,  and  constructed  of 
plates  sufficiently  thick  to  withstand  a  glancing  shot, 
even  from  a  heavy  gun.  This  kind  of  vessel  would 
be  used  exclusively  for  ramming  purposes,  and 
should  have  the  propeller  or  propellers  so  placed  as 
to  allow  of  using  the  bow  or  stern  for  ramming 
with  ecpial  eliiciency.  Such  a  vessel  being  almost 
invisible  would  rarely  be  hit  by  the  enemy's  shots. 


and  would,  especially  at  close  (quarters  when  no 
heavy  guns  could  be  brought  to  bear,  be  almost  in- 
vulnerable; its  handiness  would  make  it  a  most 
formidable  opponent. 

*  * 
« 

The  'Patrick'  is  a  controllable  fish  torpedo,  pro- 
pelled by  twin  engines — driven  by  carbonic  acid  gas 
carried  under  high  pressure.  The  charge  is  400 
pounds  of  dynamite,  or  other  high  explosives,  car- 
ried in  the  forward  compartment.  The  engines  are 
controlled  and  the  craft  steered  from  shore  by  elec- 
tricity, carried  by  a  cable.  The  torpedo  is  main- 
tained at  the  proper  depth  below  water  by  a  float, 
which  is  provided  with  two  flags  to  steer  by  in  the 
daytime,  or  two  lights,  visible  only  from  the  rear, 
for  u.se  at  night.  The  contract  called  for  a  speed  of 
twenty  knots  an  hour  for  one  mile  and  for  good 
manu'uvering  qualities.  A  speed  of  twenty  and  one- 
half  knots  was  attained  and  the  torpedo  responded 
readily  to  the  electric  controlling  devices.  Its  ex- 
treme range  was  shown  to  be  about  two  miles.  As 
the  usefulness  of  controllable  torpedoes  on  board 
ship  is  very  doubtful,  the  navy  will  not  contract  for 
any  more  of  this  type,  hut  it  is  expected  the  good 
results  obtained  willresult  in  the  'Patrick'  torpedo 
being  taken  up  by  the  army  for  harbor  defense 
purposes. 

*  * 
* 

The  maximum  horse-power  of  the  'San  Francisco' 
was  10,604.32,  and,  as  this  was  made  during  the  lat- 
ter part  of  the  run,  it  indicates  that,  with  proper 
handling  of  the  engines  and  better  work  in  the  fire- 
rooms,  the  average  would  have  been  above  10,000. 
No  accurate  data  of  the  coal  consumption  on  the 
trial  was  .taken,  but  the  ratio  of  horse-power  to  the 
grate  surface  in  the  furnaces  indicates  that  she  is  a 
very  economical  ship  in  the  use  of  fuel.  She  devel- 
oped 17.46  h.  p.  per  foot  of  grate  surface,  against 
14.89  for  the  'Baltimore,'  and  13.44  for  the 'PMo- 
delphia.' 

As  the  vessels  are  not  all  of  the  same  size,  the 
fairest  comparison  is  the  ratio  of  power  to  weight, 
and  in  this  respect  the  'San  Francisco'  makes  much 
the  bestlshowing.  She  made  10.84  h.  p.  per  ton, 
against  10.53  for  the  'Baltimore,'  and  10.35  for  the 
'  Philadelphia.'  This  is  the  best  result  that  has  yet 
been  obtained  in  large  marine  engines  in  this  coun- 
try, and  probably  the  best  attained  anywhere,  with- 
out making  the  machinery  dangerously  light,  as  has 
been  done  in  many  instances  in  the  British  Navy, 
and  the  work  is  highly  creditable  to  Engineer-in- 
Chief  Melville,  who  designed  the  engines,  and  the 
Union  Iron  Works,  where  they  were  built. 


CLUB  RATES,  1890-91. 

We  invite  the  attention  of  those  who  wish 
to  get  up  clubs  to  the  reduction  in  rates 
where  a  number  subscribe  at  once.  There 
are  twentj^-six  issues  yeai'lj',  and  the  rate 
for  ten  names,  $1.50  each,  is  25  per  cent, 
lower  than  a  monthly  paper  at  $1.00  for 
twelve  issues. 

Two  names,  one  of  them  new.  .$1.80  each. 

Five  names  l.TO  each. 

Ten  names  1.50  each. 

This  is  the  lowest  rate  we  can  make  for  The 
Engineer  for  ^ny  number  of  names.  We  add 
also  that  all  names  comprising  a  club  must 
be  handed  in  at  one  time:  we  cannot  extend 
the  privilege  of  joining  a  club  at  anj-  time 
during  the  year  to  one  or  two  persons. 

Those  who  are  willing  to  aid  our  enterprise 
to  the  extent  of  soliciting  their  friends  to 
come  in,  can  write  the  names  on  a  separate 
sheet  and  send  them  with  the  moneA'.  Send 
an  express  company's  receipt  or  postal  notes 
in  preference  to  postal  orders.  Be  particular 
and  have  all  names  and  addresses  correct. 


RATES  AT  WHICH  WE  FURNISH  OTHER 
PAPERS  WITH  THE  ENGINEER. 

Subjoined  will  be  found  our  clubbing  rates 
with  other  papers,  the  proprietors  of  which 
make  a  reduction  in  their  rates  in  connection 
with  us. 

All  complaints  of  irregularity  in  receiving 
other  papers  should  be  made  directly  to  the 
publishers  of  them,  not  to  us. 

Publication  With 
Price  per  year.     Tbe  Enoinekr. 

Scientific  American   3.00  4.50 

American  MiUer   1.00  '2.15 

Manufacturer  and  Builder. ..  1.50  3.00 

American  Machinist   3.00  4.70 

London  Engineer  10.00  11.00 

Engineers'Gazette,  London  1.50  3.50 

National  Car  Builder   1.00  2.75 

Cotton,  Wool  and  Iron   3.00  4.25 

These  rates  are  for  new  subscribers  to  the 
journals  named,  and  those  who.  send  money 
thi'ough  us  will  please  state  whether  their 
subscriptions  are  new  or  a  renewal. 

Any  periodicals  not  on  this  list  wUl  be  fur- 
nished at  a  discount  from  regular  rates. 

John  B.  Jacksok,  Printer,  48  Centre  St.  New  York. 
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ALL   BOOKS   ADVERTISED    IN    THESE   PAGES   SOLO    BY  US.^TI 


THE  ROBERTS  SAFETY  WATER 
TUBE  MARINE  BOILER. 

From  10  to  1,600  horae  power.  Over 
two  hundred  and  thirty  in  use,  in  vessels 
ranging  from  steam  launclies  to  ocean  go- 
ing steamers. 

Two  hundred  lbs.  of  steam  guaruiitoed. 
Lightweight, easily  rej)uired, very  (ic'oiiom- 
ical  in  f\iel.  Tlie  liist  boiler  lias  lasted 
ten  years  without  repairs  ami  is  in  gotjd 
condition  yet. 

SKND  FOR  HANDSOME  ILLUSTRATED  CIRCULARS. 
K.  tS.  ICOBEKTS, 

18  Cortlandt  St.,  New  York. 
Works,  Bed  Bank,  N.  J. 


HORACE  SEE, 

Engineer  and  Naval  Arcliitect, 

(CONSULTINQ,  CoNhTltUCTINO,  AND  Exi'KKI  ) 

Number  I  Broadway,  New  York. 


OCEAN     MARINE  ENGINEERS' 
BENEFICIAL  ASSOCIATION, 
No.  69,  N.  Y. 
HALL,  189  BOWKRY, 
inoctM  every  WfdiieNtlay    Evciiiiis  at 
7.30.    Vlftitiiig:  Brothci-H  ivltii  Credcii- 
lialN  cordially  Invited. 
GEO.  UHLER,  Sec'y.  J.  GEO.  HERMES,  Prest. 


KATZENSTEIN'S 

Self-Acting  Metal  Packing, 


For  Piston  Rode,  ValT* 
Stems,  etc. 
!  ^Of  every  description. 

For  Steam  Engiues,  l*. 
-^comotives,  Pumps,  &c. 
J  Adopted  and  in  nM 
by  the  principal  Iron 
Works  and  Steamship 
Comi)anies  within  tha 
last  10  years  in  this  and 
Foreign  Conntries.  For 
full  particulars  and  re- 
ferences, address, 

I.  rAT2£H8TSIH  *  00. 

357  West  St., 

New  York. 


Vax  S.\.\"r\()( &  IIaiiff, 

SOLICITORS  OF  PATENTS 

AMKltlCAN  AND  FOKKION 

Advocates   in  Patent  Causes, 
4i  PARK  ROW, 

Times  Building,  Rooms  191, 192,  New  York  City. 
J  Van  Santvoord.  W.  Hauff. 


RICHARD  DUDGEON, 

No.  24  Columbia  Street,  New  York, 

Maker  and  I'aleiitee  of 

Improved  Hydraulic  Jacks 

Piinohes,  Holler  'I'libo  KxpaiulorH,  and  Direct  Acting,' 
Steam  Ilainnier.s.  .laekH  for  Prew.'^liiK  <>n  Oar  WlieelH 
or  Crank  Pins,  made  to  order.  (.'oinmiinlcatloMH  by 
letter  will  receive  prompt  atl<_'ntlon. 


Screw  Propellers 

manufactured  by 
XZ.  S.  ri.oollx.ox-, 

22  Cortland  street.  New  York. 

Sup't  of  the  latk  l)EL.\MA'rEii  Ikon  Works 
of  same  patterns  and  dasipn.s  as  before,  adapted  to 
each  vessel.  Consulting  K.xpert  and  Constructinj,' 
Engineer.  Estimates  on  machinery,  damages,  etc. 
Alii  U  K  niACIIINES. 


STEAM  YACHTS  AND  LAUNCHES.— Steam 
Yachts  and  Launches,  their  Machinery  and 
Management,  a  Review  of  the  Steam  Engine  as 
applied  to  Ya<-hts.  Laws  governing  Yachts  in 
American  Waters,  Rules  for  Racing,  Rules  for 
Building,  Pilot  Regulations,  Specific  types  of 
Machinery,  Design  of  Hulls,  etc.,  etc.,  by  C.  P. 
Kunhardt,  8vo,  cloth  $3.00 


THE  PRATT  &  WHITNEY  CO., 

H^HTI'OniD,  CONN,  XT.S.  A.. 

MANUFACTURERS  OF  MACHINE  TOOLS 

For  Railway  and  General  Machine  Shops. 

COMPRISING 

tathyes;  Planers;  Corrugating  Machines  for  Chrooving  Chilled  Gi-inding  Rolls  for  Flouring  MiUs; 
Drilling  Machines  (Horizontal  and  Vertical);  Screw  Machines;  Milling  Machines; 
Cutter  and  Twist-Drill  (h-inding  Machines,  Turret  Head  Chucking, 
Bolt-Cutting,  Forging  and  Finishing  Machinery;  Nut- 
Tapping  and  Cutting  Off  Machines;  Boring-Mills. 

And  Plants  Complete  for  Gun  and  Sewing  Machine  Manufacture. 
Special  Machinery  for  Metal  Working. 

macbineH  Completely  Equipped  witb  Tools,  Fixtures  and  Gansea 
for  iUaniifactiiriug'  metal  Goods  Generally^. 

U.  S.  STAin>AiU)  Taps  and  Diks  for  both  Hand  and  MAcmNE-WoRK ;  Pipe  Taps  and  Rkamkra. 

Hatter  Car-Builders'  Standard  Limit  Gauges  for   BOUND  BAR  IRON.     U.  S.  Standard 

Thread  Gauges.   Standard  Cylindrical  Size-Gauges.   Drop-Forged,  Steel  Caliper  Gauges. 
Standard   Hand,  Shell,  and  Chucking  Reamers.    Taper  Reamers  for  every 
purpose.  Hardened  and  Ground  Steel  Mandrils,  and  every  appliance 
in  TOOLS,  FIXTURES,  or  S1'ECL\L  GAUGES,  necessary 
for  STANDARD  INTERCHANGEABLE  WORK. 

Combination  L.atIic>CIiucks;  Rcnshaw  Ratchet  DrillH.  Etc* 

^"Send  for  Illustrated  Catalogue  a;:d  Price-List. 


J.  M.  ALLEN,  -  -  -  President. 
Wm.  B.  FRANKLIN,  -  Vice-President. 
F.  B.  ALLEN,  -  Second  Vice-Piesident. 
J.  B.  PIERCE,  Secretary  and  Treasurer. 


Issues  Policies  of  Insurance  after  a 
careful  Inspection  of  tJie  Boilers, 

COVERING  ALL  LOSS  OR  DAMAGE  TO 


BUILDINGS  AND  MACHINERY, 

ALSO 

Covering  Loss  of  Life  and  Personal  Injury 


ARISING  KR05I 


STEAM  BOILER  EXPLOSIONS, 

The  Business  of  the  Company  includes  all  Kinds  of  Steam  Boilers. 

Full  information  concerning  the  plan  of  the  Company  can  be  obtained  at  the 

COMPANY'S    OFFICE,    HARTFORD,  CONN., 

OK  AT  ANY  AGENCY. 


Pattern  Letters  for  Molders 

Brand  Letters,  .fee.    Vaiiderbur»'li,  Wells  Sc 

Co.,  No.  8  Spruce,  near  Nassau  St.,  New  York. 

GARY  &  MOEN  COMPANY. 

234  West  29tli  St.,  New  ^  ork. 

Spiral  Springs  for  All  Purposes, 

steel  Wire  Rods  Straightened  and  Cut  to  Lengths. 


HYDRAULICS.— PracticiW  ydraulics;  a  series  ot 
Rules  and  Tables  for  the  use  of  Engineers,  etc., 
etc.,  by  Thomas  Box.  Sixth  edition,  numerous 
plates,  post  8vo.  cloth  $3  00 

THE  PRACTICAL  STEAM  ENGINEERS'  GUIDE 
in  the  design,  construction,  and  management  of 
American  stationary,  portable,  and  steam  tire 
engines,  steam  pumps,boilers,  injectors,  govern- 
ors, indicators,  pistons,  and  rings,  safety  valves 
and  steam  gauges,  for  the  use  of  engineers,  lire- 
men,  and  steam  users,  by  Emory  Edwards.  Illus 
trated  by  liy  engravings,  crown  bvo,  cloth. $2.50 


WORTHINCTON 

STEAK!  PUWPS 
PUMPING  EIMCINES 
UriPEPEIMPENT  CONDENSERS 

SKN»  FOR   C;ENERAI.  CATALOG  IE 

HENRY  R.  WORTHINGTON 

Boston.   Philadelphia.    Chicago.    St.  Louis.   St.  Paul.  San  Francisco. 


A.  J.   WEED  &  CO., 

lOO-lOS  i.ilM>rly  M.,  .\<  w  %ork. 
INVENTIONS     PERFECTED,  DETAIL 
DRA^*ING.^  PATTERNS,  CASTINGS, 
M'lULD',  MODELS,  SPECIAL  TOOLS,  DIES, 
JIGS,  NOVELTY  AND  DUPLICATE  WORK. 

Complete  oiitllts  nf  special  toolM  for  invenfnrs 
wishiri;,'  to  rriannra<'luro  thi'ir  own  goods.  Cir- 
cu'ur  s,>nt . 

Corrugated  Metal  Gaskets. 

(I'ATK.N'IKI).; 


Are  the  most  reliable  for  flange 
connections;  made  plain,  oval, 
square  and  irregular  for  pu-ks, 

CVLI.NDKIIS,  VALVES  A.ND  CUCSTS. 

Is  not  alfected  bj'  water,  steam, 
gas,  oil,  vapors  or  acid  solutionB 


U.  S.  MINERAL  WOOL  CO., 
2  Cortlandt  Street, 

NEW  YORK. 

ItniirneiV;  KnonloN  I>I'l"'i£  (:o.,  ('Ievelnnil.(t.. 

\Vk>ii;i;n  A'.KNTS. 


JOSEPH  DE  RYCKE, 

1 1' oriiicrl  V  '.Mil,  .Jc/MS  !(■<*<  H  .V  Sos.i 

94  LIBERTY  ST., 

Rooms  9  and  10.  New  Yo'k 

l)i  au  in^.-<  plaiiH  and  Hpecificat  ions  lor 
luariiic  fii^ineHand  boil«rH,  steam  ve»Kels, 
yaclits  and  tugs,  and  iron  Htructure«  in 

giTjcral. 

i'Kit«»us\i.  -.1  ri:i{\i»i(i\  «.i\KN. 


BOOKS  for  ENGINEERS. 

I 

118  page  Catalogue  free  on  application. 
TREATISE  on  the  Richardh  Steam  Engine  Indica' 

tor,  by      T.  Porter.    Illustrated,  8vo  |:i  00 

IRON   and  Steel   Founding,   by  Claude  Wvli.- 

Second  edition,  revised  and  enlarged,  8 vo. , 
ALfjEHRA  Self-taught,  by  W.  P.  Higg».    An  -a.-  ■ 

and  simple  explanation,  Bvo  fl  H" 

THE  FIREMEN'S  (iuide.     A  Handbfx>k  on  U,- 

I     Care  of  Boilers.    Fourth  edition,  8vo  pi  V) 

USEFUL  HI.NTS  to  Sea  going  Engineer*,  and 

how  to  repair  and  avoid  "  breakdoviui."  8vo. 

E.  <fc.  F.  N.  SPON,* 


12  Cortlandt  Street, 


NEW  YORK. 


Second-Hand  Machinery 

Also,  ali  kinds  of  Sccoinl-'  and  Machineri'  fur- 
nished. New  .^Lii-liinery  furnished,  and  Second- 
Hand  taken  in  exc  hange  or  purchased.  Send  for 
Monthly  List  ;  too  long  for  publication. 

NEW  YORK  MACHINERY  DEPOT, 

BRIDGE  STORE,  No.  16, 

On  Frankfort  St.,   New  York* 


8TEA.M  ENGINE.— A  Pocket-Hook  of  Practical 
Rules  for  the  Proportions  of  Mixlern  Engine* 
and  Boilers  for  I.and  and  Marine  purposes,  by 
N.  P.  Burgh.  Details  of  High-Pressure  Engine. 
Beam  Engine,  Condensing,  .Marine  Screw  En 
gines.  Oscillating  PZngines,  Valves,  etc.,  I^nd 
and  Marine  Boilers  Proportions  of  Engine«  pro- 
duced by  the  rules,  Proportions  of  Boilers,  etc. 
32rao,  roan  $1  so 


A  TREATISE  ON  THE  USE  OF  HELTING  FOR 
THE  TRANSMISSION  OF  POWER,  with  numer- 
ous  illustrations  of  actual  methods  of  arranging 
main  driving  and  quarter  twist  belts,  and  of  belt 
fastenings.  Examples  and  rules  in  great  number 
for  exhibiting  and  calculating  the  size  and  driv 
ing  power  of  belts.  By  John  H.  Cooper.  JI.E.$3.50 

PRACTICAL  ELECTRICITY.— A  laboratory  and 
lecture  course  for  first  year  students  of 
electrical  engineering,  based  on  practical  defi- 
nitions of  the  electrical  units.  By  W.  E. 
Ayrton,  F.  R.  S.,  Asso.  Mem.  Inst.  C.  E. 
Illustrated.    New  York  S3JW 


WANT 

BOILER 


IF 

ENGINE  nor 

Write  ns.  We  can  ^  nanieyery  low  prices 
ROCHESTER  M'F'G  CO., 


254  Mill  Street, 


Rocli  est  or 


New  York. 


THE  MARINE  GERMICIDE  PAINT  FOR  VESSELS'  BOTTOMS. 

An  Anti-Foulin^  Anti-Corrosive  Compound  for 

IRON,  STEEL,  COPPER  OR  WOOD. 

AX  AMKRICAX  PAIKT, 

Warranted  to  Excel  any  Iron  Paint  Yet  in  Use. 

SEND   FOR  CIRCULAR  AND  COPIES  OF  TESTIMONIALS. 
SAMUELS  &  NORTON,  Ajreiits, 
 132  Nassau  Street,  New  York. 

ENQINr.EKS'  I'OCKKT  BOOK.— The  Pocket-Kf>.ik  ,  EN(;INEKRS'  HAND-HOi  )K.— he<?d'B  Erg.ueer  - 
of  I'ocket-Books,  being  MoiO»worth  and  Hur^t'^  Hand-H<><>k  t..  tlie  L<jcal  H<«.rd  Examii  atioD-. 
Pocket-Books,  printed  on  India  paper  and  bound  I  revised  by  \V.  H.  Thorn,  lllh  edition,  revised 
together  in  one  volume,  royal  ;£mo,  russia.  ^ilt  I  and  enlarged,  with  260  diagrams  and  36  large 
edges   .o.lX  I    plates.   CYown.  Svo.  cloth  t4.tO 


TENTH  YEAR   OF  PUBLICATION 


11 


llIE  ENGlNEEli. 


SOUTH  BROOKLYN  STEAM  ENGINE  WORKS, 

Successors  to  William  A.  Li^litlialU 
VAN  BRUNT  &  SUMMIT  STS.,  BROOKLYN,  N.  Y. 

IVew  \ork  Odicr,  «!)  Wall  Slr.  ct. 

Iron  and  Brass  Foundry  and  Machine  Works, 

BUILDERS  OF 

LIGHTHALL  SURFACE  CONDENSERS. 

».  It.  COBB'S  PATENT  I MPRO VEill FINTS. 

Pat.  Combined  Surface  Condenser  and  Feed  Water  Heater. 

Cast  Iron  and  Brass  Tube  Heads,  Patent  Brass  Screw  Glands,  Patent  Paper, 
Washer,  Vulcanized  Fibre  and  Wood  Packings. 

LiGHT  WEIGHT  BRASS  CONDENSERS  A  SPECIALTY. 

CONDENSER  ICEPAIRS  PROMPTLV  ATTENDED  TO. 


fflieeler  ConJenser  &  Enpeering  fforb, 


93  LIBERTY  STREET, 

NEW  YORK. 


PROPRIETORS  AND  MANUFACTURERS  OF 

WHEELER'S 

ImprovedPatentSnrfaceCondensers 

SEND  FOR  CIRCULAR. 

ALSO  THE 

WHEELER  "ADMIRALTY"  CONDENSER 
WITH  PATENT  SCREW  GLANDS, 

AND  THE  WHEELER-LIGHTHALL  CONDENSER,  with  Patent  Waterproof  Paper  Packings. 

1^  Lisi^lit  Weight  Surface  and  Jet  Condensers  for  Steam  Yachts,  etc.,  a  Specialty! 


SHORT  LECTURES  TO  ELECTRICAL  ARTI- 
SANS. Being  a  course  of  experimental  lectures 
delivered  to  a  practical  audience.  By  J.  A. 
Fleming,  M.A.,  D.Sc,  (London).  Crown  octavo, 
cloth.  Price  $1.50.  308  pages  with  73  illustra- 
tions, 

INVENTOR'S  MANUAL  —How  to  make  a  patent 
pay,  by  an  experieaced  and  successful  inventor. 
Thousands  of  useful  inventions  are  every  year 
patented,  but  on  which  the  inventor  does  not  re- 
alize anything,  simply  for  wan;  of  information 
how  best  to  proceed  to  introduce  or  dispose  of 
his  invention. 


THE  COMPLETE  PRACTICAL  MACHINIST,  em- 
bracing Lathe  Work,  Vice  Work,  Drills  and  Drill- 
ing,  Taps  and  Dies,  Hardening  and  Tempering, 
the  Making  and  Use  of  Tools,  etc.,  etc.,  by  Joshua 
Rose.  Illustrated  by  130  engravings,  crown  8vo, 
cloth   $2.50 

BOILER  MAKING  FOR  BOILER  MAKERS.— A 
Practical  Treatise  on  work  in  the  Shop,  show- 
ing the  best  Methods  of  Riveting.  Bracing  and 
Staying,  Punching,  Drilling,  etc.,  and  the  most 
economical  manner  of  obtaining  the  best  qual- 
ity of  output  at  the  least  expense.  By  W.  H. 
Ford,  M.  E.    18mo.  cloth  $1.00 


DORETHY   &    WADS  WORTH, 

357  West  St.,  New  York. 
BOILER  TUBE  STOPPERS. 


Patented  Apr.  10,  1877.  No.  189,439. 

Ship  and  Smith  WorkJ 


Naval 
Constructors 
Architects. 
Builders. 
Mechanics. 
Assayers. 
Chemists. 
Scientists. 
Students. 


Size  IfxfxH 
in.  Complete 
pocket  book. 

All  practi- 
cal problems 
solved  at 
sight. 

Mailed  on  re- 
ceipt of  75  cts. 


R.  0.  SMITH,  No.  1  Broadway,  N.Y. 

WARMING  AND  VENTILATING.— A  practica 
treatise  on  warming  buildings  by  Hot  Water 
Steam  and  Hot  Air,  on  ventilation,  and  the 
various  methods  of  distributing  artificial  heat, 
and  their  effects  on  animal  and  vegetable 
Physiology.  To  which  are  added  an  inquiry  in- 
to the  laws  of  radiant  and  conducted  Heat,  the 
chemical  constitution  of  Coal,  and  the  combus- 
tion of  smoke.  By  Charles  Hood.  8vo,  cloth, 
 $5.00. 


STEAM  HEATING 

Barnard's   Condensing  System 

will  accomplish  the  following  desirable 
effects  : 

Saves  Coal,  Perfects  the  Circulation, 
Prevents  all  Noise,  Prevents  Freezing, 
Uses  Exhaust  Steam,  if  any,  without  back 
pressure  ;  will  work  at  any  pressure  of 
steam,  high  or  low;  has  no  machinery 
needing  care.  Is  adapted  to  Private 
Houses,  Flats,  Office  Buildings,  Hotels, 
Factories,  etc. 

GEO.  A.  BARNARD, 

15  Cortlandt  St.,    New  York. 


"Useful  Hints  on  Steam," 

By  £.  E.  ROBERTS. 

Second  Edition.   A  Book  of  96  pages.  Illustrated. 
Full  of  information.   Mailed  upon  receipt  of 

20  CENTS. 

NO  POSTAGE  STAMPS  RECEIVED. 
Address,  W.  BLITZ, 
Teleplioiie  Bldg.,  18  Cortlandt  St.,  N.Y. 


INLET 


BalaiHd 

STEAM 
TRAP 


T^' CURTIS 

MANUFACTURED  BY 

THE  CURTIS  REGULATOR  CO., 
Beverly  St.,  Boston,  Mass. 

Has  balanced  Valve,  therefore  works  equally  well  under 
HIGH  or  LOW  pressure  ;  discharges  full  area  of  pipe  ; 
has  hard  composition  float,  vented  to  the  atmosphere, 
and  is  warranted  not  to  collapse  or  fill. 

GENERAL  AGENCIES  : 

New  York,  109  Liberty  St. 

Philadelpliia,  2,035  North  Front  St. 

MinneapoliM,  210  South  Third  St. 
Chicago,  218  Lake  St. 


JENKINS  BROS.'  PUMP  VALVES, 

We  make  a  specialty  of   Hard  1FNKIN9  RDflC 

Rubber  Pump  Valves  for  Hot  Water  -«tlll\mO  DHUd., 

Oils,  and  Ac. ds,  also  for  very  high  7  1  John  St.,  New  York. 

pressures.  _  .  _        ,  _  _ 

54  Dearborn  St.,  Chicago. 

Accept  no  Pump  Valves  as  JEN- 

KINS'  or  JENKINS  BROS.'  unless  '        Mi\k  St.,  BoStOn. 

stamped  like  cut.  2  1  No.  Fifth  St.,  Phila. 


'VALLEY  PUMP^CO.,  Easthampton,  Mass 


DUPLEX  STEAM  PUMP. 

FOR  ALL  DUTIES, 

Simple,  Durable  and  Efficient. 

Send  lor  1890  Catalogue. 

HALL  STEAM  PUMP  CO., 

WORKS,  PITTSBURGH,  PA. 

CHICAGO,  PITTSgURGH  AND  ST.  LOUIS. 


^/I  PROVED 


PUMPING 


93  Liberty  St, \  11 3  Federal  St.. 
NEW  YORK.  I  BOSTON. 

For  Every 

Class 
of  Work. 


Send  for  New 
lUnstrated  i 


The  new  Handy  Binder  makes  a  per- 
fect book  of  one  or  twenty-six  issues  of  The 
Engineer  Papers  bound  without  mutila- 
tion. Pages  open  flat.  In  flexible  board 
sides,  50c. 

KOBERT  P.  WATSON  SON, 

150  Nassau  Street,  N.  T. 


SPONS'  MECHANICS'  OWN  BOOK,  ConUimns 
702  pages,  8vo,  cloth,  with  1420  illustrations.  A 
manual  for  handicraftsmen  and  amateurs.  Price 
82.50  postpaid. 

STEAM  HEATING  FOR  BUILDINGS;  or.  Hints 
to  Steam  Fitters.  Being  a  description  of  Steam 
Heating  Apparatus  for  Warming  and  Ventilat- 
ing Private  Houses  and  Large  Buildings,  with 
Remarks  on  Steam,  Water,  and  Air  in  their  Re- 
lations to  Heating.  To  which  are  added  useful 
miscellaneoue  tables.  Third  edition.  With 
many  illustrative  plates.  By  W.  J.  Baldwin, 
12mo,  cloth  82  50 

SPON'S  TABLES  AND  MEMORANDA  FOR  EN- 
GINEERS. Selected  and  arranged  by  J.T.Hurst 
C.  E.,  Mem.  of  the  Society  of  Engineers.  61mo, 
roan,  gilt  edges,  third  edition,  revised  and  im- 
proved.  Vest-pocket  size  80.40. 

SHIPBUILDING.— The  Power  and  Speed  of  Steam 
Vessels  calculated  by  Rules  adapted  for  Vessels 
of  all  types.  By  William  Burv,  M.  I.  M.  E.,  Con- 
sulting Marine  Engineer,  with  diagramt,  small 
4to,  sewn  ;81.4C 


R 


ELIANCE  HYDRAULIC  JACKS, 
SOLID  DRAWN  WELDLESS  STEEL  TUBES, 
ORIGINAL  DEAD-STROKE  POWER  HAMMERS, 

No.  14  North  Fifth  Street, 


PHILADELPHIA,  PA. 


STEVENS   PATKVT  I 

WINC  FIRM  JOINT  CALIPERS  {NEW 

With  Wing  and  Set  Screw. 
Inside.  No.  5«  D. 
Price,  by  mail,  postpaid. 
•    ■  "  Ifi inch... $1.75 

18  ••  ...  2.10 
20  "    ...  2.50 


8  inch..... I:  .00 
10  "  ....  l.UI 
12  "  ....  1.2t 
14   ••  .... 

All  hiuhly  polished. 


TOOLS. 


STEVENS  PATENT 

EXACT  SURFACE  GAUGE. 

Superior  to  all  others  in  quick,  fine 
adjustint;  powers,  especially  m  grasp 
of  pointer.  Also  adapted  to  a  depth 
gauge  and  various  purposes. 
Price,  each. 

Small  size.  R  inch  $2.00 

Large  "  12  "    2.T5 


Ideal  and  Leader  Spring  Dividers  and  Calipers,  Depth  Gauges,  and  Fine  Machinists'  Tools. 

lIlKstintfii  Cdtnlogue  jref 


J.  STEVEN8  ARMS  &  TOOL  CO..  P.  O. 


to  nil. 
Box  235  Chicopee 


Falls,  .>Iass. 


0' 


"THE  GREASER.' 

EC0N031Y  of  lubricaut, 

SIMPLICITY  of  con.struction, 
DURABILITY,  and,  above  all, 
RELIABILITY  in  action,  and 
its  characteristic  points. 

NOTHING  AUTOMATIC  ABOUT  IT. 

The  hand  on  cup  prac- 
tically "feels"  the  pin. 

Castor  or  lard  oil,  grease  or  tallow 
plain,  or  a  mixture  of  any  or  all  can 
be  used  while  under  full  steam. 

O'CONNELL  &  CAHILL, 

PATENTEES, 

Manistee,  Mich. 


TENTH    YEAR    OF  PUBLIC  ATP  ION« 


T  IT  j:  e  n  <;  a  1.  j^.   it . 


ill 


WM.   BERKEFELD'S   FOSSIL,   BIEAL,  COMPOSITION. 

Each  U&g  marked  with  trade  mark,  thunt^ 
Bewark  of  Imitations.  Order  direct  \^'^^iB  rngfi. 
from  the  sole  proprietorn  in  tlie  ^ 
United  Sl;i,leH, 

THE  FOSSIL  MEAL  COMPANY. 
August  Gieae,       -      Proprietor,  W.  y/\  B 
2  Cedar  St ,    New  York. 

Or  fioui  our  ;iutliori/.cd  af^entu. 

DIXON  S  BELT  DRESSING 


AND  LEATHER  PRESERVATIVE. 

Absolutely  pieveiitH  a  belt  Iroiii  ISIippiii^  iiiiU  iliontu^bly  jneHcrves  llie 
leather.  It  is  not  a  new  and  untried  article,  bnl  bas  the  slrontfest  reeoiii- 
mcndations.  It  will  pay  you  to  send  for  circular,  tor  it  will  save  vou  money. 

JOS.  DIXON,  CRUCIBLE  CO.,  Jersey  City,  N.  J. 

LECHrS  NEW  EXPANDING  MANDREL. 

(Patented  December  25, 1877.)  ^ 

If  You  will  Try  this  Tool  You  will  not 
Regrret  the  Expense. 


Sobertson's  Oil  Extractor. 

EXTRACTH  Oil.,  liHEA.'lK,  OKU, 
ETC.,   KHOM    K.XIIAI  «T  KTEAM. 


WM.  B.  BROOK  <&,  CO., 

MANUFACTUBERS'  AGENTS  FOR 

iTTimniT  nTTTinrri  n 


AMATEUR'S  SIZE. 

Taking  anything  from  9^  to  1  inch  inclusive,  price  


.16  00 


MACHINIST'S  SIZE. 

No.  1   Htol    in.,  price  f  10  00 

No.  2   1    to  1)^  in.,  [)rice   14  00 

No.  3  l^to2    in.,  price   18  00 

No.  4  (with  screws)  2    to  3    in.,  price   32  CO 

No.  5   "         "   3    to  4    in.,  price   44  00 


C.  W.  LE  COUNT,  South  Norwalk,  Conn. 


INDICATOR  PRACTICE  AND  STEAM  ENGINE 
ECONOMY,  with  plain  airections  for  attaching 
the  indicator,  talciiif;  diag^rams,  computing  horse 
power,  drawing  the  theoretical  curve,  calculat- 
ing steam  consumption,  determining  economy, 
locating  derangements,  etc.,  also  tables  required 
in  making  the  computations,  by  Frank  F. 
Hemenway.   Price  82.00 


SLIDE  VALVE.— The  Slide  Valve  practically  con 
sidered,  by  N.  P.  Burgh,  Engineer,  containiiif; 
illustrations,  and  121  pages  of  letterpress.  Crowi 
3vo.  cloth  $2.0< 

MECHANICAL  DRAWIN(i.— Prepared  for  the  usf 
of  the  Students  of  the  Massachusetts  Institutt 
of  Technology,  by  Prof.  Linus  Faunce   81.S( 


Bfoj^TUNDT  ST«f:ET. 

FOR  1890, 


Just 
Issued, 


LEATHFR  BELTING, 

Sole  A)?en1s  f()r  Plio'n.\  <i  iiin  (  ore  and  H<  mi|i  I'ackini^H, 
Sole  Manufacturers  of  ACME  PISTON  PACKING. 

No.  40  John  Street,  -    -    New  Vork  City 


PKERLESS 

Telephone  Murray  153. 


RUBBER 


COMPANY. 

WRITE  FOR  CATALOGUE- 


^(Iot)sdia 


THE  RAILROAD,  TELEGRAPH  «  STEAMSHIP  BUILDERS'  DIRECTORY. 


A  United  States  Business  Directory  containing  the  names  of  manufacturers  and  dealers 
Dovering   all   articles,  devices    and  materials   used  in  the  construction  and   operation  of 

Railroad,  Telegraph,  Steamship,  Heat  and  Power,  Electric  Light 
Co.s  etc.,  luciuduig  dealers  in  Lumber,  Iron  and  Steel.  Locomotive  and 
JPar  Builders,  Railroad,  Bridge  and  other  Contractors;  Electric  Light. 
Telegraph  and  Telephone  Co.'s;  Ship  Builders  and  Materials. 

Including  a  list  of  every  Railroad  in  tlie  United  States,  Canada  and  Mexico,  giving 
length  in  miles.  Rolling  Stock  and  Officials  in  charge  of  ordering  and  Purch'asina 

Supplies;  together  with  valuable  tables  useful  in  Railroad  Construction. 

rrice,  '  $2,30, 


eca.xi.ciixs  "Valves. 


Our  Steam  Regulating  Devices 

Are  the  standard  used  by  all  the 
Sugar  Refineries,  Car-Heating  Companies,  Factories, 

Electric  Stations  and  Railroads. 
If  you  would  economize  fuel  write  the 
MASON    REGULATOR    CO.,  BOSTON. 


J  THE fUNuFACTURES  AND  PR0DUCT5 
J        OF  THE  UNITED  5TATE5.' 

•  comprises  Every :Article  made  in  tfiis 
%  Country -Indexed  and  Gassified-and 

under  each  article  the  names  and  add reijei 

I  THE  BEST  MANUFACTURERS. 

•  (omplcle  in  One  Royal  Oclavo  Vol. o| over  1300 pp 

•  frkc  in  ijolfi  *6  In?  Morocco  *8liinai[)leLealkr*IO. 

9,  ,  ,  INDISPENSABLE 

•  to  Buyers  of  ArficlfS  mall  lines  and 

•  Invaluable  as  a  5taCi5tical  work. 

•  Ordera  received  at  office  of  thi5  Paper  • 


WORKSHOP  RPX'EIPTS,  for  the  use  of  Manu- 
facturers, Mechanics  and  Scientific  Amateurs. 
First,  second,  third  and  fourth  series,  each  con- 
taining about  450  pafjes,  with  illustrations, 
crown  octavo,  cloth.    Price,  $2-00  each. 


•;NGINKKR.S'  .SKKlCll-lii  ok  'jf  me.  hunicil 
MoveinentB,  Llevicch,  ApplianccK,  C'onlrivancea 
and  Dctaila,  cm[jloyed  in  the  LiefeiK^n  and  Con- 
struction of  Machinery  for  every  purpobc. 
Clasbided  and  arranged  for  refi-rpnr«-  for  the 
use  of  EnRinecrs,  Mechanical  DraUKhlitinen, 
Manatrers,  Md  hanicH,  Invcntoru,  Patent  A^entii, 
and  all  enf^a^ed  in  the  Mechanical  Arts.  With 
nearly  two  thousand  illuiitratlonK,  Ijeitcrlptive 
Notes  and  Memoranda.  ISy  Thomas  Waller 
Harber,  En;?ineer.  Contents. — Accumulalora, 
Adjufcting  devices.  Anchoring.  Anti-friction 
bearin^^s.  Apparatus  for  drawing  curves.  Auto- 
matic cut-oir.  Balance  weii:nts.  Ba'.l  and 
socket  joints,  lieam-en^ine  dia^'rams.  Boir- 
in^'s.  Bed  piati-s,  foundations.  Itelt  gearing. 
Hell  Pulleys.  Blowinj,' and  exhauHtini,'.  Boilers, 
Ty|)e»  of.  Holts,  etc.  H'jnnj;,  drilling,  etc. 
brakes  and  retarding  appliances.  Cams,  ^&^r 
peUs  and  wifjers.  Carria^'es,  cars,  etc.  Cent»-rh. 
Centrifugal  force, ajiplicatlons  of .  Chainu,  links, 
and  couplings.  Chopping,  slicinif  and  miocinc. 
Chucks,  grips  and  holders.  Circular  and  reel 
procalinf,'  motion.  Clutches.  Compensatini; 
and  balance  weights.  Coucentratea  power. 
Concentrating  and  se[)araling.  Condensing  and 
cooling.  Connecting  rods  and  links.  Contracts 
ing  and  expanding.  Conveying  messages,  etc 
Conveying  motion  to  movable  ports.  Convevors. 
Cotters,  etc.  Couoliugs.  Couplings  for  sLaft- 
ing.  Covers,  doors,  etc.  Cranes,  types  of 
Cranks  and  eccentrics.  Crushing,  rolling  and 
disintegrating.  Curves,  apparatus  fordrawing. 
Cushioning.  Cutting  tools.  DilTerential  gear 
Disintegrating.  Doors,  covers  manholes.  Draw, 
ing  and  rolling  metals,  etc.  Drawing  curves 
etc.,  Apparatus  for.  Drilling,  boring,  etc. 
Eccentrics.  Elastic  wheels.  Elliptical  motion 
Engines  and  boilers  combined,  types  of.  Engines, 
types  of.  Exhausting  and  blowing.  Expand- 
ing and  contracting  devices.  Fastening 
wheels  t3.dU 


SUBSCRIPTION  BLANK. 

Messrs.  EGBERT  P.  WATSON  &  SON,  150  Nassau  St.,  N.  Y. 

Enclosed  please  find  $2.00.  Please  send  to  my  address  The  Ehqisker  for  one  year 
from  

Sign  Name  and  Address  very  plainly  and  always  give  your  house  number  where 
possS)le.   


ENGINEER'S  LOG  BOOK 

TO  GO  IN  BREAST  POCKET.-*ffl 

Being:  a  record  of  dally  riiiiM  for  one 
year,  ruled  for  all  teiuperatures,  prenst- 
ures,  revolutioiiM,  plattoii  Kpeed,  ter- 
minals, hot  well  teniperatureM,  fuel 
burned,  aNlies  and  watttOM,  oil  UHed, 
defects,  repairs,  and  remarks. 

Price,  Oue  Dollar  by  Mail. 
EGBERT  P.  WATSON  &  SON,  N.  Y. 


ELECTRICITY  FOR  E-NGINEERS.-lni  engrav- 
ings, pages.  By  Cliarles  iJcsiiiond.  Mr.  De»- 
monil  has  put  his  praci.cal  experience  in  plain 
words,  aad  has  mastered  the  art  of  conveying 
information  in  a  way  not  to  be  misunderstood. 
As  a  consequence,  the  work  is  readable,  cot.cise, 
devoid  of  austruse  problems  and  mathematical 
formula.-,  and  contains  just  the  information  en- 
gineers in  charge  of  electrical  plants  are  looking 
for.  Not  only  are  the  theoretical  priucipirs  on 
which  the  machines  are  built  given,  but  also 
special  attention  is  called  to  tho.-^e  points  which 
are  liable  to  give  trouble  in  operation,  and  full 
explanation  of  tha  way  to  prevent  this  trouble, 
and  directions  for  handling  and  keeping  in 
order  the  different  lighting  systems,  are  clearly 
slated.  Price,  bv  mail,  |>ost  paid,  to  any  ad- 
dress 11. .jO. 


FOCflRTY'S  PATENT 

BALANCED  STEAM  TRAP. 


The  important  feature  of  this  trap  is  that  it  has  bal- 
anced valves,  so  that  they  will  operate  with  any  pressure, 
no  matter  how  heavy  or  light.  These  valves  give  a  full, 
clear  opening,  and  can  be  made  of  any  size  desired,  pas- 
sing a  large  or  small  amount  of  water.  Another  feature 
of  this  trap  is  that  it  is  not  intermittent  in  its  action;  the 
flow  of  condensed  steam  (water)  is  constant,  no  matter 
what  the  quantity  may  be.  l!ut  little  power  is  required 
to  open  and  close  the  valves,  as  they  are  balanced.  The 
trap  is  practically  self-adjusting  and  automatic.  The 
valves  and  valve-seats  are  of  brass,  as  also  the  float,  which 
is  a  solid  drawn  brass  tube  very  carefully  made  and  tested. 
These  traps  are  largely  used  for  draining  coils  and  heating 
surface  in  sugar  evaporators,  for  kettles  in  breweries,  con- 
densed milk  factories,  for  steam  heating  apparatus  of  all 
kinds— in  fact,  all  places  where  it  is  necessary  to  carry  off 
condensed  water. 

For  further  particulars,  price  list,  etc.,  address 

JAMES  H.  FOGARTY,  97  Liberty  St.,  N.Y. 


MODKKN  PRACTICE  of  American  .Machinist*  and 
Engineers.  By  Egbert  P.  Watson.  Tliis  is  a 
work  which  gives  lull  illustration  of  all  the  drills 
and  cutting  tools  generally  used  in  machine 
shops,  together  with  shop  practice  in  various 
cities,  shop  economies,  etc.,  etc.,  together  with 
brief  treatises  and  hints  for  the  management  of 
steam  boilers.  Its  title  is  somewhat  misleading: 
it  was  modern  when  written  in  1S66,  but  it  still 
'     lias  a  wide  sale,  and  is  regarded  a^  a  standard 

work  82.EO 

,  SHIPBUIIJ)ING.— Mo<lern  Shipbuilding,  and  th« 
j     Men  engaged  in  it  :  a  review  of  recent  I'rogress 
in  Steamship  Design  and  Construction,  togetliei 
with  descriptions  of  notable  shipyaids  and  sla- 
I     tistics  of  work  done  in  the  principal  building 
,     districts.  By  David  Pollock,  Naval  Architect, 
'     w  ith  Portraits  and  Biographical  Notes  of  Emi- 
nent Shipowners,  shipbuilders.  Engineers,  and 
Naval  Architects,  also  views  of  notable  Ships 

'     Demy  ,Svo,  handsomely  bound  in  clotb  %3.C0 

;  M ACCORD'S  KINEMATICS  ;  OR  PRACTICAL 
1  MECH.ANISM.— A  I  realise  on  the  Transmission 
and  Miditication  of  Motion  and  the  Construc- 
tion of  Mechanical  Movements.  For  the  use  of 
Draughtsmen,  Machinists,  and  Students  of  Me- 
chanical EngiiieerinjT,  in  which  the  laws  govern- 
ing the  motions  and  various  parts  of  Mechanics, 
as  effected  by  their  forms  and  modes  of  con- 
nection, are  "deduced  by  simple  geometrical 
reasoning,  and  their  application  is  illustrated 
by  accurately  constructed  diagrams  of  the 
different  mechanical  combinations  dis- 
cussed $5.00 


MECHANICS.— The  Essentia]  ElemeuUs  ol  Practi- 
cal Mechanics,  based  on  the  principle  of  «ork, 
designed  for  Engineering  Students.  By  Oliver 
Byrne,  formerly  Professor  of  Mathematics,  Col- 
lege for  Civil  Engineers.  Fourth  edition,  i7/u«(ra(- 
ed  by    numrroua    icood   ejitpacinyt,   piol  evo, 

cloth  i-'.OO 

Contents.- Chap  1.  How  work  is  measured  by  a 
unit,  both  » ith  and  without  reference  to  a  uuit 
of  time.  Chap.  8.  The  work  of  living  a^n is.  Hie 
influence  of  Iricliou,  and  iulroducei,  one  ol  the 
most  beautiful  laws  of  motion.  Chap.  ;j.  The 
principles  e.\(>ounded  in  the  lirst  and  second 
chapters  are  applied  to  the  motion  of  bodies. 
Chap.  -4.  The  transmission  of  work  by  simple 
machines.   Chap.  o.    Useful  propositions. 

STEAM  ENGINE.— The  Cadet  ijigineer,  or  Steam 
for  the  Student,  by  John  H.  i.oug.  Chief  Engi- 
neer, U.  S.  Navy,  and  R.  H.  Bud,  Assistant  En- 
gineer. L'.  S.  Navy.  cuts.  t>vo,  cloth  JU.S 

Coutenls.— The  .i  i    .■  •  ;i'  1      -...I  .  '.ige* 

of  various  kinds  .  .vu- 

tages,  and  dis;i..  of 
Boilers;  api>end.i.  .    -        ....       -.   .  the 

Paddle  Wheel,  the  scren  iTupcij-,  Combustion 
of  Coal,  Erection  of  Engines,  Sleani,  Expansion 
of  Stt'am,  Cut-offs,  the  Indicat  r.  !>  ••  ^;ide 
Valve,  Balanced  Valves,  Saturat  .  in 

Marine  Boilers,  Scale, and  ibeme.t  •  nt- 

in^' Its  Formation:  Ci'i:  :  :  •  :  -  ler 
Heaters,  Relation  of  .-ed 
in  Steam  Navu-utioi..  .'.es 

and  Boilers  at  ^ea,  Ovt  :   .    .     •  =  and 

Boilers  in  Port,  etc. 


.THIS   PAPER   CIRCULATES   ALL   OVER   THE   UNITED  STATES. 


pompound  and  Triple 
Expansion  Engines, 

For  Steam  Yaclits  and  liauuclics 
Estimates  fur.ushed  on  application. 

RILEY  &  COWLEY 

MACHINISTS  AND  ENGINEERS 

Richard  &.  Bowne  Sts- 

Brooklyn,  N.  Y. 
Teleplione— 347. 
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STEAM  USING.— Steam  Using:,  or  Steam  Engine 
Practice,  byChas.  A.  Smith,  C.  E.,  8vo,  cloth. 

  83  00 

Contents. — On  the  Natu,  j  of  Heat  and  the  Prop- 
erties of  Steam  ;  r  ■  ^ear  ;  The  Quantity  of 
Steam  which  might  be  used  and  which  is  used  ; 
The  Indicator  and  Indicator  Diagram  ;  The  ex- 
periments of  Hirn  and  Hallauer  ;  Steam  Heat- 
ing. 

A  MANUAL  OF  STEAM  BOILERS.— Their  design, 
construction  and  operation;  for  technical 
schools  and  engineers.  Illustrated.  693  pp. 
By  R.  H.  Thurston,  M.  A.  Doc.  Eng.,  etc.,  etc. 
New  York  86.00 


PUMP  MAKING.— A  Practical  Hand  Book  on 
Pump  Construction,  by  Philip  R.  BjorUng, plates, 

crown  8vo,  cloth   $1.50 

Contents. — Principle  of  the  Action  of  a  Pump  ; 
Classification  of  Pumps  ;  Description  of  various 
classes  of  Pumps ;  Remarks  on  Designing 
Pumps  ;  Materials  Pumps  should  be  made  of  for 
ditterent  kinds  of  Liquids  ;  Description  of  vari; 
ous  classes  of  Pump-valves ;  Materials  Pump- 
valves  should  be  made  of  for  different  kinds  of 
Liquids  ;  Various  Classes  of  Pump-buckets  ; 
On  designing  Pump-buckets  ;  Various  classes  of 
Pump-pistons  ;  Cup-leathers  ;  Air-vessels;  Rules 
and  Formulas,  etc.,  etc. 


THE  CONTINENTAL  IRON  WORKS. 


SOLE  MANUPAOTURBRS  OF 

CORRUGATED  BOILER  FLUES 

Under  their  own  patents  and  those  of  SAMSON  FOX,  of  Leeds,  England. 
mADE  IN  SIZES  FRO!n28  itin.  TO  60  ins.  DIAITIETER, 
'■^  with  Flanged  or  Plain  Knds. 

^"Take  Ferry  from  10th  or  23d  Sts.,  N.  Y.,  to  Greenpoint.-^l 
Thos.  F.  Rowland,  Pres.,  Warren  E.  Hill,    I  yr- 

Thos.  F.  Rowland,  Jr.,  Treas.  Chas.  H.  Corbett,  (  *  '^^ 


AUTOMATIC  ENGINES, 

Return  Flue, 
Portable  &  Upright  Boilers 
1 ,  3  and  6  h.  p. 

Send  for  photo  and  price  list. 
F.  J.  CURTIS, 

Spencerport,  N.Y. 


SHIPBUILDING.— The  Power  and  Speed  of  Steam 
Vessels  calculated  by  Rules  adapted  for  Vessels  i 
of  all  types.  By  William  Bury,  M.I.M.E.,  Con-I 
suiting  Marine  Engineer,  toith  diagroms,  small  | 
4to,  sewn   $1.40 


Key-Seating  Machines 
and  20  in.  Drills 

A  SPECIAE,TY. 
SEND   FOR  LIST  OF 

New  anilSecoM-Hand 


Latbe8,Planers,  Drills, 

or  anj-thing  in  Machinists 
Tools  or  Supplies, 

W.  p.  DAVIS, 

Rorliester,  N.  Y. 

IWorks  at  North  Bloomfield. 


THE  LANE  &  BODLE7  CO., 

AiiloialicCit-olfEiifles 


From  heavy  patterns  and  of  unexcelled 
workmanship. 

Steel  Boilers,  Feed  Water  Heaters, 
Shafting,  Pulleys  and  Gearing. 

THE  LANE  S  BODLEY  CO., 

267  to  275  Water  St., 
CINCINNATI,  O. 


NEWPORT  NEWS  SHIP  BDILDINC  &  DRY  DOCK  CO, 

(ON  HAMPTON  ROADS.) 

Equipped  with  a  Simpson's  Basin  Dry  Dock,  capable  of  dockins  a  T«aMl  600 
feet  long,  drawing  25  feet  of  water,  at  any  stage  of  the  tide. 
Repairs  made  promptly  and  at  reasonable  rates. 

SHIP  AND    ENGINE  BUILDERS. 

For  estimates  and  further  particulars,  address 
C.  B.  ORCUTT,  Pres't,  No.  l  Broadway,  New  York. 

TOBIN  BRONZE. 

Tensile  strength  upwards  of  79,000  lbs.  per  sq.  in.  Torsional  Strength  equal  to  the  best 
Machinery  Steel.    An'i  Frict'onal  and  Non-Corrosiv.    Can  be  Forged  Hot. 

Rods  for  pumps  and  bolts.    Yacht  shafting.    Rolled  sliPets  and  plates  for  pump  linings  and  conden- 
ser tube  sheets,  etc.    Spring  wire. 

ANSONIA  BRASS  &  COPPER  CO.. 

Mole  .'♦I nnufnctiii'ers. 
>eiid    for  Circular. 


CHICAGO. 


NEW  YORK. 


AMERICAN  POP  SAFETY-VALVE. 

The  only  Automatic,  Adjusting,  Safety  Valve  ever  produced 

FOR  LOCOMOTIVES,  STATIONARY,  MARINE  AND  | 
PORTABLE  BOILERS. 

It  docs  not  infringe  on  the  patents  of  any  valre  made.j 

AVe  guarantee  all  parties  buying  or  using  them  protection 
againut  all  Kiiils.  | 

Accepted  for  application  to  all  marine  boilers  by  the  Board  of  Super- 
vising Inspectors  of  Steam  Vessels,  and  approved  by  the  Secretary  of 
the  Treasury  at  Washington,  D.  C,  January,  1885. 

Approved,  and  its  adoption  recommended  on  U.  S.  Naval  Steam- 
ships, April  1,  1885,  by  U.  S.  Naval  Board  of  Examiners.  | 

AMERICAN  STEAM  GAUGE  CO., 

36  Chardon  Street,  Boston,  Mass. 


B.  H.  CRAMP  &  CO. 

u/ed  exclusively 

•  Bf  111 
United 

£|MGLA 

Russ 
.Spain 


Send  for  Price  List. 


SOLE  M.^NUFACTURERS  OF 

AMERICAN 

MANGANESE  BRONZE, 


TRADE  MARK 


MANGANESE  BKONZE  PKOPELLEK  WHEELS 
 A  Specialty.  

TO  OWNERS  OF  STEAM  YACHTS. 

We  particularlj' call  your  attention  to  advantages 
derived  from  the  use  of  these  Wheels  for  Steam  Yachts, 
and  would  recommend  as  a  means  of  obtaining  "maxi- 
mum speed  at  minimum  expense  "  that  j'ou  adopt  a 
Mansanese  Wheel. 

COKKKSPO.NDEIVCE  SOLICITED. 


THIS   PAPER   CIRCULATES    ALL.    OVER  THE    UNITED  STATES. 


New  Series,  1883, 1868.    Vol.  XX.  No 
Tenth  Year  of  Publication. 

steam  engineering,  applied 


INCLINED  ENGINES  OF  THE  'MANA.' 

Inclined  paddle  en^^ines  are  largely  used, 
and  thej  type  is  a  popular  one.  They  are 
easily  accessible  and  visible  in  all  pa  rts,  and 
occupy  very  little  room  for  the  power  devel- 
oped. In  this  country  they  are  common  in 
ferryboats,  and  recently  one  of  the  finest 
Sound  boats,  the  '  Plymouth,'  was  fitted 
with  a  pair.  The  illustration  represents  the 
inclined  engines  of  the  tug-  'Jfana,' just  built 
in  Scotland. 

The  '  3Iana '  is  a  vessel  of  125  feet  in 
length,  22  feet  in  breadth,  and  11  feet  in 
depth.  She  is  well  proportioned,  and  de- 
signed for  the  work  she  has  to  do.    The  en- 


PROGRESS  IN  ALUMINUM. 

In  making  aluiiiiiiurn  Iji'onzcs  everything 
depends  upon  tiie  manipulation  of  the 
metals.  In  the  most  successful  practice  the 
copper  is  first  melted  to  make  a  bath  for  the 
aluminum;  as  soon  as  the  copper  is  melted, 
and  before  it  becomes  any  hottei',  a  portion  of 
the  aluminum  to  be  added  is  thrust  under  the 
surface  of  tlie  melted  co|)per  and  held  there 
until  melted,  which  will  be  in  a  very  brief 
space  of  time.  In  this  way  all  the  aluminum 
is  added,  a  little  at  a  time  The  pot  should 
be  allowed  to  remain  in  the  furnace  fifteen 
or  twenty  minutes,  and  should  be  thoroughly 
stirred  immediately  before  pouring,  which 


ness  is  desirable,  especially  in  the  fine  art 
castings. 

It  is  the  intent  of  the  Pittsburg  Reduction 
Company  soon  to  put  u[)on  the  market  a 
tempered  pure  alumiiuim  that  will  take  a 
cutting  edge,  and  which  i.s  considerably 
stronger,  hardei-,  and  more  elastic  than  the 
untempered  article.  They  have  also  a 
method  of  galvanizing  aluminum  upon  iron 
and  steel  plates,  wire  rods,  etc.,  the  products 
of  which  they  liope  to  place  in  the  market  in 
a  short  time,  this  being  intended  to  take 
the  place  of  tinned  ware,  to  which  for  many 
uses  it  is  superior. 

Another   method   of  utilizing  aluminum 


gines  of  the  '  Mana '  are  two  sets  of  discon- 
necting, compound,  surface-condensing,  to 
indicate  (iOO  horse-power.  The  high-press- 
ure C3'linders  are  18  in.  diameter,  the  low- 
pressure  36  in.  in  diameter,  and  the  length 
of  stroke  36  in.  An  independent  condenser 
and  a  steam  starting  engine  is  provided  for 
each  pair  of  engines.  A.  clutch,  fitted  on 
the  crank-shaft  between  the  two  cranks,  en- 
ables the  engines  to  be  readily  disconnected, 
when  either  engine  can  go  ahead  or  astern,  as 
may  be  required;  in  this  way  the  vessel  is 
easily  and  quicklj'  handled  in  a  narrow  river 
without  the  use  of  hawsers.  All  the  handles 
for  working  both  sets  of  engines  are  brought 
to  one  place  on  the  starting  platform,  so  that 
one  man  can  attend  to  this  duty  with  per- 
fect ease.  Steam  at  a  pressure  of  100  lbs. 
per  square  inch  is  supplied  by  a  multitubu- 
lar boiler  14  ft.  6  iu.  diameter,  and  9  ft.  6  in. 
long.  A  separate  boiler  is  provided  to  sup- 
ply st«am  for  the  auxiliary  eng-ines. 


last  operation  should  be  done  at  as  low  a 
temperature  as  possible.  No  flux  or  char 
coal  cover  is  necessary.  To  insure  fine 
castings,  the  mold  should  be  provided  with 
an  extra  heav}'  and  high  feed  gate,  and, 
genex'all^',  it  is  desirable  to  provide  a  skim- 
gate,  attached  to  the  pouring  gate,  to  allow 
the  oxides  and  dross  to  separate  themselves 
from  the  main  casting. 

In  making  fine  castings  of  pure  aluminum 
the  metal  should  be  poured  immediately 
after  it  is  melted;  if  it  is  allowed  to  attain  a 
red  heat  the  casting  is  almost  certain  to  be 
full  of  fine  blow-holes.  In  pure  aluminum 
castings,  re(iuiring  machine  tool  work  upon 
them,  it  is  customary  to  add  from  three  per 
cent,  to  .seven  per  cent,  of  copper  to  the 
metal;  this  slightly  reduces  the  toughness  of 
the  metal  and  prevents  clogging  of  the  tool, 
which  would  otherwise  ensue.  A  small  per- 
centage of  silver  added  to  the  metal  is 
advantageous  when  a  little  increased  hard- 


new  being  perfected  is  in  the  use  of  it  in  elec- 
troplating, a  thing  never  practically  accom- 
plished until  very  recently,  and  which 
materially  enlarges  the  sphere  of  itvS  useful- 
ness. 

Among  the  other  uses  of  aluminum  may 
be  mentioned  that  in  connection  with 
the  manufacturer  of  "nickel-steel"  armor 
plate,  it  having  been  found  that  a  per- 
centage of  aluminum  about  equal  to  that 
of  nickel  inci-eases  materially  the  homo- 
geneity by  the  fact  of  the  aluminum 
facilitating"  the  union  of  the  nickel  with 
the  steel. 

The  present  output  of  aluminum  by  the 
Pittsburg  Reduction  Company  is  375  pounds 
per  day,  an  amount  inMillicient  to  supplj-  the 
demand  upon  them,  and  plans  are  in  prep- 
aration for  the  erection  of  a  plant  having  a 
daily  capacity  of  five  tons,  or  over  three 
million  pounds  per  year. — American  Manu- 
facturer. 
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THE  PARROT  GEAR. 

If  you  want  to  see  a  per-fect  universal 
motion,  consider  the  pari'Ot  and  be  wise.  A 
parrot  ca.i  ^wist  itself  in  more  ways  and  di- 
rections at  one  and  tlie  same  time, and  never 
letg'oits  original  foothold,  than  any  other 
artificial  or  natural  object  known  to  us. 
Edward  Marsland  brought  us  a  large  green 
parrot  from  Brazil  last  winter,  and  we  have 
not  got  tired  of  studying  it  yet  The  parrot 
puts  his  go-ahead  motor  in  gear,  and  pre- 
tends that  he  is  going  on  a  long  run  across 
the  top  of  his  cage;  he  gets  about  six  inches 
out  of  his  depot,  and  then  remembers  that 
he  has  forgotten  something  and  turns  right 
back  through  himself,  apparently;  nis  driv- 
ers are  going  ahead  all  the  while,  but  his 
body  comes  back  between  the  top  of  the  cage 
and  his  feet,  and  there  he  is,  reversed,  with 
the  lever  over  in  the  corner  all  the  time.  He 
can  go  four  ways  at  once:  up  in  the  air, down 
below,  forward,  or  back,  all  without  shifting 
his  links.  As  for  other  miscellaneous  mo- 
tions that  don't  count  for  much — in  the  par- 
rot's mind— he  is  full  of  them.  A  parrot  can 
move  his  legs  upward  and  outward  at  right 
angles  to  the  center  line  of  his  frame,  and 
arrange  his  hair  with  calmness  and  decision. 
Take  him,  apparently  asleep  and  unawares, 
and  touch  him  behind,  and  as  soon  as  j'our 
hand  reaches  his  body  his  claw  reaches  your 
hand,  and  the  grip  of  it  is  amazing  in  its 
strength.  A  strong  man  cannot  grip  with 
one  finger  as  hard  as  a  parrot  can  with 
its  two  toes  or  claws;  he  has  a  grip  like  a 
Spanish  windlass.  And  the  clinch  of  his 
claw  is  not  the  most  wonderful  par-t  of  it;  it 
is  a  hand  more  than  it  is  a  foot.  A  pan  ot 
can  swing  by  its  feet  on  a  string  not  an 
eighth  of  an  inch  in  diameter,  and  it  can 
roost  as  well  on  a  curtain-rod  three-six- 
teenths of  an  inch  in  diameter,  as  upon  its 
perch  one  inch  in  diameter.  Whatever  a  par- 
rot gets  hold  of  it  never  releases  until  it  gets 
ready,  and  it  can  stand  on  one  hand  and  eat 
out  of  its  other  hand  a  good  deal  longer  than 
a  man  can.  The  parrot  is  a  trapeze  per- 
former of  the  very  first  order,  but  he  is  out 
of  place  on  the  ground.  He  is  a  climber,  not 
a  walker,  and  makes  a  poor  show  on  a  flat 
surface;  he  seems  to  know  that  he  is  absurd 
in  this  position,  and  relinquishes  it  as  soon 
as  possible.  He  gets  out  of  line  too  quick, 
and  pounds,  clop,  clop,  until  he  gets  on  a 
perch  again.  The  parrot's  gear  is  a  wonder- 
ful adaptation  of  means  to  ends. 

The  Popular  Science  Neivs  insists  that 
the  great  error  almost  invariably'  made  by 
persons  unfamiliar  with  the  subject  is  in 
considering  electricity  as  a  source  of  unlim- 
ited power  in  itself,  when,  in  reality,  it  is 
on]y  one  of  the  many  manifestations  of 
energy  and  a  convenient  way  of  applying 
power  previously  produced.  A  current  of 
electricity  is  like  a  current  of  water.  It 
gives  out  power  in  falling  from  a  higher  to 
a  lower  potential,  just  as  water  turns  a  mill- 
wheel  as  it  falls  from  a  higher  to  a  lower 
level,  but  neither  have  any  power  in  them- 
selves. The  radiant  energy  of  the  sun  has 
lifted  the  water  from  the  ocean  to  the  hills, 
and  the  same  radiantenergy  has  been  stored 
up  in  the  coal  plants  of  previous  ages,  and  is 
liberated  and  transformed  into  power  in 
the  furnaces  and  boilers  of  modern  steam 
engines. 

[Yes,  we  shall  get  the  truth  bye-and-bye, 
if  we  all  keep  insisting  upon  it.] 

To  infringe  a  patent  it  is  not  necessary' 
that  the  thing  patented  should  be  adopted 
in  every  particular.  If  the  patent  is  adopt- 
ed substantially  by  the  defendants,  they  are 
guilty  of  infringement. — Scientific  Ameri- 
can. 


CONEKIN'S  WATER-TUBE  BOILER. 

The  engraving  herewith  represents  a 
water-tube  boiler  recently  patented  by  Daw- 
son Conekin,  a  practical  marine  engineer  of 
this  city,  well  known  to  the  members  of  the 
trad<*  As  will  be  seen,  it  is  entirely  safe 
from  destructive  explosion,  and  very  high 
pressures  can  be  carried  upon  it.  The  water 
circulation  is  wholly  natural— not  forced  3r 
pumped  through  from  the  top— and  is  very 
active.  At  the  same  turn'  the  feed  is  under 
perfect  conti'ol  at  all  times,  and  there  is  no 
danger  of  the  tubes  becoming  overheated 
from  stopping  and  starting  the  engine  in 
handling  the  vessel  in  a  crowded  harbor. 
The  steam  drum  is  connected  with  the  water 
drum  by  large  tubes  at  each  end,  on  the 
sides  of  which  are  the  fire  boxes,  the  grate 
bars  being  a  little  above  the  middle  of  the 
water  drum;  from  this  pipes  run  under  the 
grate  bars  and  upward  on  the  outside  of  the 


In  a  monthly  report  of  engines  on  the 
Grand  Trunk  R  R.,  the  average  consump- 
tion of  coal  was  121.6  pounds  of  coal  per 
square  foot  of  grate  surface  per  hour. 



The  man  who  has  sand — moral  sand — 
that  man  will  come  out  all  right. 


fire  box,  to  form  coiLs  connecLuig  witli  the 
lower  part  of  the  steam  drum.  A.  second 
series  of  pipes  leads  from  the  water  drum 
upward  inside  of  the  fire  boxes,  forming 
cross  coils,  connecting  with  the  steam  drum 
a  little  higher  up,  but  below  the  water  level 
in  the  steam  drum.  The  bottom  of  the 
steam  drum  connects  with  the  top  of  the 
water  drum  by  a  series  of  pipes,  each  having 
transverse  bends  at  the  top  of  the  fire  boxes 
and  under  the  coils  extending  from  the  side 
pipes.  The  feed  pipes  on  each  side  of  the 
casing  connect  with  a  longitudinal  series, 
the  upper  end  of  which  connects  with  the 
downcast  tube  at  one  end,  while  the  lower 
end  of  the  series  connects  with  the  downcast 
tube  at  the  other  end  of  the  boiler.  On  the 
sides  of  the  steam  drum  are  coils  of  pipe 
through  which  the  steam  passes  when  taken 
from  the  upper  part  of  the  drum,  so  that  the 
steam  is  superheated  before  it  reaches  the 
engine.  The  heads  of  the  water  drum  have 
manholes,  and  one  head  of  the  steam  drum 
has  a  plug  to  use  a  'hose  to  clean  the  steam 
drum  and  the  pipes  leading  therefrom  to 
the  water  drum.  By  means  of  this  type  of 
boiler  a  thorough  cir-culation  takes  place 
fi'om  the  steam  drum  downward  through 
the  downcast  tubes  to  the  water  drum,  the 
hot  water  passing  upward  through  the  sev- 
eral series  of  pipes  as  stated. 

The  inventor's  address  is  Dawson  Cone- 
kin,  646  Hicks  Street,  Brooklyn,  N.  Y. 


Is  there  any  such  thing  as  luck  ?  Per- 
haps not  ;  but  the  crew  of  the  fishing 
schooner  'Crane'  will  say  there  is,  for  they 
fell  over  an  English  torpedo  boat.  No.  62, 
abandoned  on  the  high  seas,  on  the  12th  in- 
stant. The  boat  is  worth  $25,000,  and  the 
crew  will  get  big  salvage  money. 

We  think  that  there  is  $2  worth  of  infor- 
mation in  this  issue  alone.  Observe  the 
wide  range  of  tlie  topics  discussed,  and 
the  status  of  the  writers  of  them  I  There 
is  food  for  many  an  hours  reflection  in 
absorbing  the  results  of  the  experience  of 
others. 


THE  EXHAUST. 

It  is  a  curious  circumstance  that  in  this 
country  very  little  importance  has  been  at- 
tached to  the  detail  of  exhaust  in  any  en- 
gines. It  has  always  been  deemed  enough 
so  to  scheme  matters  that  the  back  pressure 
shall  be  very  small,  and  if  this  end  is  se- 
cured it  is  supposed  that  all  has  been  done 
that  need  be  done.  The  most  fastidious  care 
is  taken  to  get  a  sharp  cut-off  and  a  square 
admission  curve  to  a  diagram  ;  but  the  ex- 
haust end  is  left  to  provide  for  itself  pretty 
much.  But  it  should  be  obvious  that  to 
open  the  exhaust  too  soon  is  simply  to  wa.ste 
steam.  Under  proper  conditior.s,  the  exhaust 
port  would  not  open  until  the  crank  was  on 
the  dead  point,  A  large  opening  to  the  con- 
denser would  then  be  made,  and  the  valve 
would  then  be  allowed  to  close  quietly  as  the 
piston  neared  the  opposite  end  of  its  stroke. 
In  short,  to  get  the  best  i-esults,  the  exhaust 
valves  should  be  worked  with  trip  gear  like 
the  admission;  but  with  this  diflerence,  that 
the  valve  should  fly- open  instead  of  shut,  the 
instant  the  detent  was  tripped.  Using  trip 
gear  for  admission  is  only  doing  one-half  of 
what  ought  to  be  done.  If  trip  gear  is  good 
for  admission,  it  is  equally  excellent  for  ex- 
haust. We  have  seen  diagrams  from  Cor- 
liss engines  which  were  as  good  as  possible 
at  the  admission  end,  while  at  the  tail  end 
was  a  long  sloping  line  repx'esenting  waste 
of  steam  and  pressure.  The  effect  is  very 
much  the  same  as  though  the  piston  leaked 
near  the  end  of  its  stroke.  The  steam  in- 
tended to  do  work  should  be  retained  in  the 
cylinder  as  long  as  possible,  and  only  dis- 
charged at  the  last  moment  But  in  only 
too  many  cases  the  exhaust  is  so  sluggish  in 
^  its  action,  that  unless  the  exhaust  port  be- 
^  gins  to  open  at  a  comparatively  early  period, 
i  the  port  will  not  be  open  wide  enough  after 
f  the  crank  has  turned  the  center,  and  there 
will  be  heavy  back  pressure.  In  not  a  few 
so-called  Corliss  engines,  otherwise  well  de- 
signed, we  have  met  with  this  defect — a  de- 
fect, we  may  add,  from  which  most  French 
and  Belgian  engines  are  free. — London  En- 
gineer. 

GAS  STOVES. 

As  a  result  of  some  experiments  by  an 
English  chemist,  it  was  found  that  gas 
stoves,  which  are  supposed  to  burn  gas  very 
perfectly,  are  very  wasteful,  the  amount  of 
carbon  which  escapes  unconsumed  being 
considerable.    The  experimenter  says: 

The  amount  of  flue  gas  passed  in  each 
experiment  was  about  1  culjic  foot,  and  al- 
though the  variationSjwere  considerable,  the 
general  results  were  conclusive  in  showing 
that  the  combustion  of  gas,  when  burned  in 
gas  stoves  for  heating  purposes,  is  much 
more  incomplete  than  one  might  be  led  to 
suppose 

The  only  burner  in  which  the  weights  of  the 
test  tubes  remained  constant  after  passing 
the  burned  gas,  and  in  which  the  combus- 
tion was  presumably  complete,  was  in  a  ker- 
osene oil  lamp  in  which  the  flame  was  not 
turned  to  its  highest  point.  In  another  ex- 
periment, with  the  flame  turned  full  on,  12.0-i 
and  3.0!),  respectively  of  carbon  and  h\'- 
drogen,  escaped  combustion  per  1,000  of 
carbon  completely-  burned. 

The  next  nearest  approach  to  complete 
combustion  was  in  an  Argand  burner,  in 
which  all  the  carbon  was  completely  burned, 
but  an  amount  representing  0.2575  parts  of 
hydrogen  escaped  combustion  per  1,000  parts 
of  carbon  completely  burned,  whilst  in  a 
second  experiment  0.113  of  carbon  and 
2.5414  of  hydrogen  escaping  combustion  were 
I'egistered  per  1,000  parts  of  carbon  complete- 
ly burned. 

J.  D.  Benton,  who  made  all  the  gold  and 
silver  models  of  steamers,  locomotives,  etc., 
seen  at  railway  stations,  died  in  Providence, 
R.  I.,  recently,  at  the  age  of  66. 

The  report  that  the  famous  viaduct  at 
Kinzua,  Pa.,  would  be  destroy-ed  soon  is 
erroneous. 


tllK  KNOT  NEE  it. 


BULKHEADS. 

In  rof^ar-d  to  Uie  value  of  bulkheads  tliis 
question  was  fully  debated  in  18G(i  by  the 
Council  of  the  Institution  of  Naval  Aivhi- 
tects.  That  (Council  decided  that  no  iron 
passen^^er-  ship  is  well  constructed  unless  lier 
compartments  be  so  designed  that  site  would 
float  safely  were  any  one  of  them  to  fill  witii 
water  or  be  placed  in  free  communication 
with  tlie  sea.  They  recommended  that  all 
iron  ships  should  be  so  divided  that  not  only 
the  largest  compartment,  but  any  two  adja- 
cent compartments,  migiit  be  given  up  to 
the  same  without  sinking  the  ship.  This 
latter  is  an  advisory  clause,  the  wisdom  of 
wliich  is  not  disputed.  The  first,  however, 
is  condemnatory  of  all  badly-constructed 
ships. 

During-  the 
t  w  e  n  ty  -  f  0  ur 
years  which 
have  elapsed 
since  these  Im- 
portant deci- 
sions  w  <i  r  e 
made,  they  have 
been  absolutely 
ignored  b}' 
everybody'  con- 
cerned, and  all 
iron  and  steel 
sailing  ships, 
and  the  great 
bulk  of  steam- 
ships, have  been 
built  without 
the  slightest  re- 
gard   to  the 
r  e  c  o  m  menda- 
t  i  0  n  s  of  the 
Council,  and  in 
so  far  as  they  are  used  for 
carrying  passeng-ers,  all  of 
these  ships  are,  in  the  judge- 
ment of  the  Council,  badl}'^ 
constructed.  It  is  quite  true 
that  there  are  water-tight 
bulkheads,  one  or  more  in 
every  such  ship,  but  they 
exist    for  structural  pur- 
poses only,  and  not  to  pre- 
vent the  foundering-  of  the 
ship  when  run  into.  Sailing- 
ships  g-enerally  have  but  one 
bulkhead  forward.    Some,  [ 
a  very  few,  have  added 
another  "collision"  bulk- 
head   aft.      Others  have 
introduced  one  or  two  in 
addition   to  these  two    *'  collision  "  bulk- 
heads, but  these  are  merely  dead  weight, 
adding-,  of  course,  to  the  strength  of  the 
ship,  but  not  appreciably  altering-  the  time 
of  foundering-  if  she  were  struck  anywhere 
between  the  bulkheads.    The  hig-hest  num- 
ber of  bulklieads  believed  to  be  built  in  any 
existing-  sailing  ship  proper — that  is,  an 
"  unconverted  "  vessel — is  four,  and  these  are 
not  placed  so  as  to  materially  alter  the  time 
in  which  a  vessel  would  founder  if  struck  in 
s^ny  compartment. —  Unknoivn. 

—  -  •  ♦  •  

NEW  TURNING  TOOL  FOR  LATHES,  ETC. 

What  is  called  a  new  turning  tool  for 
lathes,  and  macliine  tools  in  general,  has 
just  been  brought  out  in  England,  and  is 
shown  in  the  engraving  herewith.    There  is 


certainly  cut  metal,  but  it  is  an  awkward 
and  unhandy  substitute  for-  a  piece  of  tool 
st(!el,  and  costs  more  than  double  wliat  tiie 
steel  does.  Moreovei',  it  must  have  a 
special  holder-,  but  this  will  answer-  for- sev- 
er-al  tools.  This  cuttiu-  cannot  be  dressed, 
and  as  it  can  begr-ound  orrly,  in  case  it  br-eaks 
down  fr-om  the  point,  it  will  cost  a  great 
deal  mor-e  to  gr-ind  it  than  to  dress  a 
tool.  It  is  not  a  useful  invention,  but  a 
"  gimcr  ack,"  of  no  value  in  the  shop. 

SMALL  SURFACE  CONDENSER  FOR 
STEAM  LAUNCHES. 

In  1  he  engr-a viiigs  of  the  "( ,'ompound  Steam 
Launch,"  r-ecerrtly  published  by  us,  a  keel 
condenser  was  shown,  but  as  some  may  pr'(!- 
fei-  a  surface  condenser-,  we  illustrate  one 


Ci'uiposilioii 
Ceiittr  Line  «!'  Coiide-uscr 
31  tubc.^  yJ'fWik.  spaced 'J^a  between  eenters. 


\U  bulty  of  Composition 


nothing  new  in  it,  the  same  principle  being 
adopted  in  the  cutters  of  moulding-  machines 
for  sticking-  wood  mouldings  for  joiner  work. 
Why  this  tool  is  entitled  to  a  patent  is  one 
of  the  mysteries  of  the  patent  laws. 

So  long  as  the  tool  does  not  break  it  will 


her^e,  from  drawings  by  the  Bureau  of  Steam 
Engineering,  U.  S.  N.,  for  engines  of  the 
same  size  as  those  shown  in  the  launch. 

The  total  cooling-  surface  is  'iO  squai-e  feet, 
and  the  calculated  weight,  empty,  is  74  lbs., 
with  water  104  pounds.  This  is  a  light- 
weight condenser,  and  dimensions  shown 
must  not  be  exceeded.    All  the  interior-  sui'- 

faces  must  be  tinned. 

—    •  • 

Why  is  it  that  it  is  moi-e  pi'ofi table  to  save 
the  country  than  to  engage  in  some  legiti- 
mate business?  Let  the  Sphinx  answer-,  for 
surely  no  less  oracle  can.  At  this  season, 
column  after  column  of  the  city  dailies  is  de- 
voted to  the  chances  of  this  or  that  petty 
officer-,  arrd  to  booming  him  for  otiices  of  one 
Sort  or  another.  It  is  an  expensive  matter- 
to  be  elected  to  an  office  of  any  kind;  thecarr- 
didates  spend  good  money  and  neglect  their 
r-egular  businesses — those  of  them  who  have 
any — and  for  what  ?  Simply  to  get  the  name 
of  Senator  this  or  Slieritf  that,  and  be  at 
the  nod  and  beck  of  the  public,  to  have  all 
their  private  affairs  turned  inside  out,  to 
hobnob  with  men  they  detest,  and  to  be  hail 
fellow  well  met  with  ever-y  idle  Jack  of  the 
town  I  Verily,  the  wav  of  the  politician  is 
hard. 


It  is  curious,  when  we  think  of  it,  that 
thei-e  is  enough  business  for  all  if  they  will 
all  work  for  it.  The  r-eason  sane  people  do 
not  get  an\-  is  because  they  won't  wor-k. 
"  He  that  will  not  work  neither  shall  he 
eat," 


SCREW  PROPELLERS. 

Upon  the  mucli  cli.-,(:us.>(;(l  (juestion  of 
scr-ew  prop<;llers,  a  cor  respoirdent  of  tl«e 
London  JiJiit/inper  says: 

The  riumljei-  of  wr-iters  on  the  theory  of 
the  propeller  is  legion.  At  least  half  a 
do/err  are  eminent  aiithor-ities.  The  urr- 
for  tunate  crr-currrstance  is  that  they  do  not 
agree  in  their-  conclusiorrs. 

Professor  Eitz-Ger-ald,  lik<!  all  other 
mathematicians,  assumes  that  water  must 
behave  in  a  certain  wa^'.  H(;  elaborates 
this  behavior  out  of  his  internal  con.scioirs- 
ness  lor-  all  the  pr-oof  he  gives  to  the  <-ori- 
tr-ary.  Per  rnit  me  to  ask  him  if  he  has  <'\ci- 
studied  the  perfor-marrce  of  screw  pro- 
peliers  in  glass  tarrks.  I  have,  and  I  c:irr- 
not  find  that  the  action  is  at  all  like  what 

Professor  F\\/.- 
(ierald  says  it 
is. 

The  latx;  Mr-. 
Froude  had  cer- 
t  a  i  n  theories 
about  ship  re- 
sistance. These 
woirld  rrot  fit  in 
with  facts,  so 
he  called  to  his 
aid  an  unknowrr 
C|  u  ant  ity — ed- 
dies. Irr  the 
same  way,  I 
find  that  the 
theor-etical  gen- 
tlemen always 
keep  an  eddy  or 
two  hand^'  to 
throw  at  the 
heads  of  crit- 
ics. 

I  krrew  the  late  Rober  t 
Txr-illiths  well,  and  we  had 
many  a  talk  about  pi-o- 
pellers.  He  gotsome  cur-i- 
ous  i-esults  at  one  time, 
and  I  remember  his  telling 
me  that  he  had  submitted 
them  for  explanation  to  a 
mathematical  friend,  who 
told  him  that  his  good  r-e- 
sults  were  due  to  getting 
rid  of  an  eddy  under  the 
stern.  We  agr-eed  that 
this  was  pretty,  but  we  did 
not  know  what  it  meant. 

Speaking  once  to  a  friend, 
who  did  a  good  deal  with 
the  microscope,  I  called  his 
attention  to  some  r-ecent  discovei-ies  alleged 
to  have  been  made  in  the  United  States.  He 
replied,  "My  dear  fellow,  given  a  ..'-in.  ob- 
jective, and  a  vivid  imagination,  arrd  you 
can  see  anything."  So  I  say  of  propulsion; 
given  a  scr-ew  pr-opeller,  a  vivid  imagination, 
and  a  fair  knowledge  of  mathematics,  and 
you  can  pr-ove  anything.  What  superin- 
tending engineer-s  want  is  a  definite  state- 
ment of  how  facts,  or  so  called  facts,  ar-e  got 
at.  ^  ^  ^  

Wm.  Sellers  &  Co*  of  Philadelphia,  Pa., 
have  perfected  a  machine  for  gr  inding  and 
shapirrg  the  faces  ;  of  any  kind  of  lathe, 
planer,  slolter,  and  shaper  tools.  Tools 
brought  dir-ect  from  the  blacksmith  shop, 
placed  in  this  machine,  ai-e  gr-ound  arrd 
shaped  in  a  compai-atrvely  shor  t  time  to  air 
exactness  which  would  test  the  skill  of  an 
expert  tool  maker-  with  an  or  dinary  grind- 
stone. 

The  Marine  Review,  of  Cleveland,  will  say 
in  an  early  issue  : 

"  We  regret  very  much  that  our  bad  photo  cuts  of 
tlie  tine  wooil  enjrraving  of  the  'Cushiiuj,'  published 
in  The  ENiMNEKri,  New  York,  was  not  duly  credited 
to  that  paper,  but  owing  to  the  absence  of  the  proof- 
reader and  the  foreman  of  the  pressroom,  it  was 
overlooked.  We  promise  tliat  it  sliali  not  occur 
again." 

Thanks  :  the  apology  is  accepted. 

The  HerreshofT  Company,  Bristol,  R.  I., 
have  seemed  contr-ol  of  the  marrufacture 
of  the  Thornyci'oft  water-tube  boiler  in  this 
country. 
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LBttBi'g  to  the  EditoP. 

1  oavoid  misconception  we  state  that  this  department  is  open  to 
all.  Tlie  experienced  and  inexperieTiced  m^hanic  and 
engineer  meet  on  common  ground,  and  are  free  to  express 
their  views  in  their  oum  way.  No  communications  vml  be 
suppressed  except  their  tenor  and  tone  are  against  the  policy 
of  this  page.  Personal  reflections  slwuld  be  carefully  avoided. 
Correspondents  need  not  he.titate  to  write  for  supposed  want 
of  abiUty.  Such  corrections  as  are  needed  will  be  made  with 
pleasure.  It  is  specially  requested  that  all  figures  be  made 
very  plain  and  all  proper  names  clearly  vrritten. 


FBOM  NAilONAL  VICE-PRESIDENT  EDWIN  W. 
TUCKKR,  M.  K,  B.  A. 

Editors  Engineer: 

I  have  intended  writing  The  Engineer  for  some 
time,  and  will  now  give  your  readers  some  particu- 
lars of  my  work  since  I  left  the  East. 

I  was  sent  to  Portland,  Oregon,  by  Number  35, 
San  Francisco,  to  settle  a  disagreement  between  our 
men  and  the  Uoion  Pacific  R.  R  Co.,  and  succeeded 
in  upholding  the  dignity  of  the  Order  and  making 
our  point.  At  the  same  time,  though,  things  were 
in  a  terribly  mixed  condition  when  I  arrived  on  the 
scene  of  acti.jn.  The  trouble  commenced  by  the 
railroad  company  attempting  to  reduce  the  crews  of 
the  steamers  '  Lackme'  'Michigan'  and  '  Cosmopolia,' 
which  were  manned  by  our  men.  They  reduced  the 
deck  cro  vd.  started  on  the  engineers'  department, 
and  attempted  to  take  the  tiiird  engineer  off,  when 
two  of  the  steamers  called  for  three  m  their  certifi- 
cates. I  found  oui-  men  had  been  too  hasty  in  leav- 
ing tlieir  vessels,  and  sliould  have  sailed  under  pro- 
test, and  referred  the  matter  to  us,  when  the  Arbi- 
tration Committee  would  ha  ve  looked  at  the  situa- 
tion unbiased,  and  given  them  instructions  what  to 
do,  which  would  have  placed  public  sentiment  on 
our  side,  showing  them  that  we  were  gentlemen  as 
well  as  engineers,  and  willing  to  support  law  and 
order. 

I  made  several  attempts  to  see  the  general  man- 
ager, but  b.f'  WHS  out  of  town,  as  were  the  rest  of 
the  officials,  it  being  Saturday  afternoon  when  I  ar- 
rived there.  1  finally  had  an  audience  with  Captain 
Troupe,  who  has  charge  of  the  Ocean  Division,  and 
to  make  things  come  straight,  I  asked  the  local  in- 
spectors to  accompany  me  and  listen  to  my  con- 
versation. Captain  Troupe  told  his  side  of  the 
story,  being  very  much  put  out  at  the  way  our  men 
left  the  vessels,  and  wanted  to  know  what  redress 
tliey  could  get  from  us  for  causing  extra  expense 
and  delay.  In  answering  the  many  questions,  I  ad- 
mitted to  stait  with  that  our  men  had  acted  rather 
hastily,  and  done  wrong  in  not  sailing  under  protest, 
but  the  damage  part  I  considered  out  of  the  ques- 
tion, and  could  not  be  admitted,  for,  in  the  first 
place,  it  was  a  matter  of  $75.00  on  their  part  to  allow 
the  third  man  to  go  on  her,  when  everything  would 
have  been  Jelivered  ac-cording  to  schedule,  and  it 
could  have  been  paid  under  protest,  but  if  they  had 
rather  unh>a'l  their  vessel. an<l  ship  everything  over- 
land at  an  enormous  expense,  it  certainly  was  their 
privilege  to  do  so. 

Tue  engineers  of  the  '  Cosnopolis'  redeemed  a 
great  part  of  their  mistake,  as  you  will  see  later 
on.  Seveniy-tvvo  hours  afier  bemg  discharged, 
(having  been  relieved  by  a  man  named  Mcintosh, 
who  took  charge  as  chief  engmeer  before  Bro.  Hanna 
left  her),at  7:3o  in  the  evening  of  .  he  third  day  folio  w- 
ing.  Bro.  Haiina  was  met  by  the  captain,  who,  almost 
out  of  breai  h,  told  him  that  the  steamer  was  sinking, 
and  asked  him  to  come  down  and  save  her,  so  Bro. 
Hann  i.  hunted  up  Bro.  Kane,  one  o.  his  former  as- 
sistants,  and  they  went  down  to  her,  and  found  live 
feet  of  water  in  the  hold,  and  gaining  at  the  rate  of 
twelve  inches  an  hour.  They  raised  steam,  pumped 
her  out.  and  staid  by  her  all  night  at  the  captain's 
request;  pumped  her  out  again  tiie  next  morning,and 
left  her,  for  which  magnanimous  action,  the  rail- 
road company  gave  I  hem  one  day's  pay!  The  cause 
of  the  trouble  was  the  disarrangement  of  the  bilge 
and  sea  cocks,  which  would  have  soon  put  her  on 
the  bottom  The  company  did  not  care  to  give  us 
credit  for  this,  and  Captain  Troupe  said  the  only 
thing  that  looue  l  .suspi'  ious  was  that  the  engineers 
were  so  easily  found  I  told  him  that  they  could 
not  get  away  very  far  in  a  city  of  that  size  if  they 
wanted  to.  I  also  told  him  that  we  could  ciaim  sal- 
vage, if  we  were  disposed  to  make  trouble,  but  we 
were  not  looking  for  anything  of  that  kind;  it 
showed  conclusively  thiit  (yhrm  n  were  not  vandais, 
and  when  property  was  in  danger  they  saved  it, 
where  hundreds  would  have  stood  on  the  bank  of 
the  river  and  waved  their  hats  while  tjlie  ship  went 
down.  I  then  told  Capt.  Troupe  if  he  wanted  our 
men  he  must  put  them  back  as  they  were,  but  if  he 
carried  others  he  could  do  as  he  pleased,  so  long  as 
he  complied  with  the  U.  S  laws.  I  was  treated  very 
nicely  by  every  one,  and  the  inspectors  did  all  i  hey 
could  to  h  Ip  me  out.  Mr.  McMemott  refused  to 
alter  the  certificate  to  two  engineers  at  the  captain's 
request,  as  I  entered  a  protest  against  its  being  done. 
He  was  formerly  president  of  number  41. 

We  have  just  hagl  another  rattle  with  the  Pacific 
Mail  Sieamship  Company,  they  attempting  to  cut 
wages  on  the  Ss.  -C/u/* a,' reducing  the  chief  from 
from  $175  to  $150;  first  asr^istant  from  $110  to  $90; 
the  second  Hssistant  from  $90  to  $80;  and  the  third 
assistant  from  $75  to  $.0  We  had  a  called  meet- 
ing, and  decided  not  to  accept  any  reduction,  had 
an  audience  with  the  agent,  and  told  him  if  he  re- 
duced the  •  China.'  (although  she  was  an  English 
ship,  and  he  might  hnd  a  crew  for  her),  we  would 
take  our  men  off  every  siiip  as  she  arrived.  This 
meant  about  s.:venty  men  less  to  the  P.  M.  S.  Co., 
•o  th«y  concluded  to  send  th»  '  Vhina '  out  with  the 


usual  pay,  which  we  have  kept  up  for  fifteen  years, 
and  intend  to  keep  where  it  is.  All  the  Eastern  Ai- 
sociations  will  be  notified  not  to  send  any  men  out 
here. 

We  ought  to  have  a  National  officer  on  this  coast 
all  the  time,'and  pay  a  man  for  his  time,  asheshonld 
be  on  call.  What  are  your  views  on  the  subject  ? 
There  are  so  many  engineers  here  now  that  diffi- 
culties as  they  arise  must  be  met  at  once,  and  han- 
dled to  the  best  interest  of  all. 

Sincerely  yours  in  U.  &  F., 

Edwin  W.  Tdckkk,  N.  V..p. 

San  Francisco,  Oct.  11.  M.  E.  B.  A. 

[We  are  very  glad  to  hear  from  Worthy  National 
Vice  President  Tucker;  he  seems  to  have  acted  wi'h 
good  judgment  and  energy,  and  well  repre.sented 
the  Order  in  the  cause  he  was  sent  to  adjudicate. 
The  brothers  in  this  section  will  be  pleased  to  have 
him  write  again  at  his  convenience.] 

 «— • — '  

GBOOVED  FLANGE  JOINTS. 
Editors  Engineer: 

In  The  Engineer  of  October  18th  you  give  an  en- 
graving and  description  of  a  new  flange  invented  in 
England,  which  I  claim  is  not  only  not  new,  and 
was  not  first  invented  in  England.  In  1883  I  was  in 
charge  of  a  large  plant  on  shore,  and  with  one  of  the 
pipes  leading  to  one  battery  of  boilers,  I  had  a  great 
deal  of  trouble.  A  flange  joint  in  particular  was  very 
hard  to  keep  steam  tight,  in  fact  I  had  to  make 
new  joints  every  two  weeks.  I  got  a  set  of  new 
flanges  and  put  them  in  the  lathe  and  grooved  them, 
the  same  as  shown  in  your  cut,  only  I  made  the 
grooves  with  square  edges.  I  then  made  the 
joint  with  Eureka  cement,  screwed  it  up  tight, 
and  that  was  the  last  of  the  trouble.  I  ran 
the  plant  for  three  years  after  that,  and  never 
made  the  joint  again,  and  never  had  any  leaks. 
Having  occasion  to  be  at  the  works  last  Winter, 
I  asked  the  engineer  in  charge  how  the  joint 
stood,  and  he  told  me  it  had  never  given  him  any 
trouble  in  over  seven  years.  Now,  I  do  not  see  how 
our  English  friend  can  claim  the  invention  as  his. 
I  can  furnish  proof  of  what  I  say,  as  the  engineer 
that  is  now  running  the  plant  was  second  engineer 
with  me  at  that  time,  and  saw  me  make  the  flange 
and  helped  put  it  together.  Moreover,  I  can  furnish 
the  flanges  themselves.  I  was  going  to  patent  the 
idea,  but  did  not  think  it  was  worth  while  to  do  so. 
If  there  is  any  honor  or  proflt  to  be  got  out  of  it,  I 
do  not  propose  to  let  our  English  friend  have  it. 
Please  to  note  prior  inventiim. 

W,  R.  Patterson, 

Engineer,  Ss.  'Merrimac' 

Milwaukee.  Wis.  I.  O.  T.  Co. 

[Brother  Patterson's  claim  is,  no  doubt,  valid 
enough,  but  it  is  too  late  now  to  patent  it  in  this  or 
any  other  country.  It  has  been  in  public  use  over 
two  years,  and  that  settles  it.  It  is  very  common  to 
see  old  ideas  patented,  or  things  that  have  been  in 
Use  much  longer  than  two  years,  but  such  patents 
are  valueless  if  anyone  chooses  to  challenge  them. — 
Eds.] 

SFBI.N6  OF  BADIAL  DBILLS. 

Editor.';  Engineer: 

I  see  by  a  late  issue  of  The  Engineer  that  you 
would  like  to  hear  from  some  one  who  has  had  ex 
perience  with  radial  drills,  as  to  their  springing 
qualities.  Some  years  ago.  during  my  apprentice- 
ship at  the  Old  Colony  repair  shops,  (Boston),  I  used 
to  notice  the  operation  of  a  radial  drill  which  had 
just  been  erected.  I  observed  that  a  great  many 
tools,  such  as  drills,  counterbores,  and  others,  were 
broken.  As  long  as  the  operator  was  careful  when 
feeding  by  hand,  it  would  be  all  right,  but  the  mo- 
ment that  the  drill  caught  the  arm  would  spring 
from  the  center  and  break  the  drill.  In  using  a 
counterbore.j  when  the  first  cut  wss  on  the  "side 
hill,"  so  to  speak,  we  had  to  be  very  careful  and  not 
get  what  the  boys  usea  to  call  a  bite;  if  w  e  did,  the 
tool  was  gone  sure.  For  several  years  past  I  have 
spent  my  winters  in  a  well-known  marine  works 
where  there  is  a  radial  drill  in  use,  without  any  of 
the  above  trouble.  Much  depends  upon  the  design 
of  the  tool,  and  much  depends  upon  the  operator. 
All  check-nuts  ihat  have  been  loosened  so  as  to 
swing  the  _arm  into  position  must  be  tightened 
again  before  drilling  another  hole,  to  make  a  sure 
thing  of  it.  In  my  mind  they  are  one  of  the  neces- 
sities in  a  shop  where  there  are  heavy  castings  to  be 
drilled.  A  cylinder  once  in  position  can  have  all  the 
holes  drilled  without  moving  it. 

Steam  yacht  'Clara,'  Fred  S.  Bradford 

Ithaca.  N.  Y. 

[We  are  much  obliged  to  Mr.  Bradford  for  his  let- 
ter; but  he  does  not  say  whether  a  radial  drill  can 
be  depended  upon  to  drill  deep  holes  without  bind- 
ing of  the  drill.] 

A  VOICE  FKOM  CALIFORNIA. 

Editors  Engineer: 

I  have  been  using  your  paper  for  some  time  in 
my  class  of  mechanical  engineering  and  drawing, 
and  all  are  so  well  pleased  w-ith  it  that  we  concluded 
to  do  what  we  could  to  raise  your  <;irculation,  and 
enclose  a  list  of  names  herewith  The  articles  on 
boiler  work  have  been  duly  appreciated, and  those  in- 
terested are  hoping  you  will  continue  them.  The 
same  can  be  said  of  the  engine  work;  I  have  four 
men  at  work  enlarging  the  drawings  of  the  launch 
engines  recently  published  in  The  Engineer. 
Hoping  you  will  receive  the  encouragement  you 
deserve.  L.  M. 

San  Francisco. 

[Our  correspondent  takes  the  right  course  to  secure 


our  best  efforts — by  showing  his  appreciation  of 
what  we  are  trying  to  do.  John  Cook  will  please 
note  what  is  said  about  his  articles,  and  brace  up 
again.  Mr.  Cook  is  employed  as  layer  out  of  all  the 
boilers  in  the  Lake  Erie  Boiler  Works,  at  BufiFalo,  N. 
Y.,  one  of  the  largest  concerns  in  the  country,  and 
if  liis  articles  are  not  right  then  the  boilers  the  com- 
pany makes  are  not  riglit,  for  the  articles  set  forth 
Mr.  Cook's  practice.  There  are  no  better  boilers 
than  those  made  at  the  Lake  Erie  Boiler  Works,  so 
John  must  be  all  right,  q.  e.  d.  We  have  some  new 
features  for  1891  which  we  think  will  merit  the  fur- 
ther good  will  of  all.] 



DO  NOT  ENOW  ONE. 
Editors  Engikeek: 

If  you  can  without  too  much  trouble,  I  would  like 
you  to  recommend  to  me  some  reliable  patent 
broker,  or  concern,  that  I  can  place  a  new  invention 
with  for  sale.  My  patent  is  on  a  bicycle,  and  since 
getting  the  patent  I  have  been  flooded  with  gilt 
edged  circulars  from  all  over  the  world,  and  know- 
ing the  reputation  these  men  have  generally,  I  write 
you  to  see  if  you  know  of  an  honest  one  that  you 
can  recommend  to  me. 

Worcester,  Mass.  G.  H.  D. 

[Our  correspondent  does  well  to  be  cautious.  We 
do  not  know  any  person  who  can  be  relied  U|»on  to 
act  fairly  in  such  negotiations.  There  may  besome, 
but  if  there  are  they  are  not  known  to  the  world  at 
large.  Our  correspondent  should  sell  his  own  prop- 
erty, the  same  as  he  would  any  other  merchandise. 
One  way  to  do  this  would  be  to  address  makers  of 
bicycles,  and  see  if  they  can  be  induced  to  look  at 
the  improvement. — Eds.] 

 •  •  

TO  'WHOM  IT  MAY  CONCERN. 
To  the  Local  Committee  of  the  A'.  A.  S.  E.  : 

We  the  Committee  appointed  to  examine  the 
vouchers  and  accounts  for  the  entertainment  of  the 
delegates  to  the  convention,  find  that  the  committee 
have  received  $5,505.40.and  have  paid  out  $.'),448.88, 
leaving  a  balance  in  the  hands  of  the  chairman 
of  the  committee  of  $56.52,  which  amount  we  deem 
best  to  leave  with  him,  until  certain  disputed  claims 
are  settled.  Committee:  H.  M.  Swetland,  F.  F. 
Hemenway,  Randolph  Brandt,  John  T.  Maher,  T. 
Thornton,  W.  H.  C'ronley. 

[We  publish  this  by  request,  but  have  not  the  least 
idea  what  it  is  about. — Eds.] 


THE  ENGINES  OF  IHE  'PLYMOUTH.' 

Editors  Engineer: 

In  your  account  of  the  trial  trip  of  the  '  Plymouth,' 
published  in  your  issue  of  the  18th  inst.,  you  should 
have  said  that  the  designer  of  the  engines  is  Andrew 
Fletcher,  President  of  the  W.  &  A.  Fletcher  Co.,  as 
especial  credit  is  due  to  him  and  not  to  me.  By  pub- 
lishing this  in  your  next  issue  you  will  greatly  oblige, 

Stevenson  Taylor. 

[We  regret  the  error,  but  as  no  information  was 
furnished  the  press,  we  ascribed  the  design  upon  "in- 
formation and  belief."  Mr.  Andrew  Fletcher  will, 
no  doubt,  accept  our  apology]. 


A  NOVEL  SYSTEM  OF  SCREW 
PROPULSION. 

The  '  Dim  Heartuch  '  is  an  ii'on  vessel  of 
the  following' dimensions:  Length,  125  5  ft.; 
breadth,  18.0ft.;  depth,  9.8  ft;  built  in  1868, 
at  Newcastle.  She  was  oiiginalh-  a  paddle 
steamer,  having-  side-lever  engines,  the  cyl- 
inders of  which  were  36  in.  diameter  by  48 
ill.  stroke,  the  registered  horse  power  being- 
75  nominal.  She  is  now  fitted  with  twin 
screw  eng-ines,  of  the  direct-acting-  inverted 


cylinder  max*ine  t3'pe,  each  about  12  nominal 
horse-power,  the  original  boiler  being:  re- 
tained in  the  ship.  Each  engine  drives  a 
two-bladed  propeller  3  ft.  11|  in.  diameter, 
revolving-  in  a  tube  4  ft.  diameter,  fixed  to 
the  skin  of  the  vessel,  as  shown  in  the  an- 
nexed sketch,  the  boiler  being-  placed  aft  of 
the  engines,  and  over  the  two  tubes,  as 
shown.  The  eng-ine  and  boiler  space  is 
amidships,  and  it  will  be  seen  from  the 
sketch  that  the  original  engine  space  has 
been  left  intact.  The  owners  claim  that  a 
speed  of  9  knots  has  been-  obtained,  without 
an}'  perceptible  swell  on  the  surface  aft. — 
Engineers'  Gazette. 

If  you  want  to  make  a  little  Christmas 
money  send  for  circular  to  canva8s»rs. 
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GAUGE  GLASSES. 

By  George  H.  Ward. 

This  subject  is  one  that  oug-ht  to  be  par- 
ticularly interesting'  to  the  eng-ineer,  for 
while  It  is  generally  recognized  that  these 
desirable  fixtures  should  be  a  part  of  the 
furniture  of  every  boiler,  still  tiiey  should 
be  relied  on  only  as  an  auxiliary,  and  not  as 
infallibly  indicating-  the  true  water  level 
within  our  boilers 

The  true  value  of  a  water-g-aug-e  g-lass 
depends:  first,  on  the  method  in  which  it  is 
connected;  second,  to  the  proportions  of 
its  connections;  third,  its  durability;  and 
fourth,  and  most  important  point,  that  it 
will  absolutely  indicate  the  true  water 
level. 

The  best  practice  would  suggest  that  the 
steam  and  water  connections  thereto  be  of 
ample  size,  and  in  our  judg^ment  they  ougiit 
never  be  less  than  one  and  a  half  inches;  two 
inches  would  be  better. 

The  connection  on  the  steam  side  oug-ht 
be  taken  either  from  the  top  of  the  shells  or 
side  of  the  steam  dome,  and  not  from  a 
steam  pipe  leading'  from  the  boiler,  as  the 
draught  of  steam  away  from  the  boiler  will 
likely  cause  fluctuation  in  the  pressure  within 
the  pipe,  and  thereby  cause  a  vibration  of 
water  in  the  g-lass,  which  is,  of  course,  ob- 
jectionable. Particular  care  should  be  ex- 
ercised to  avoid  any  traps  in  the  pipe  on  the 
steam  side;  if  any  should  exist  there  can  be 
no  reliance  placed  upon  the  erlass.  It  is 
better  to  grive  a  g-ood  pitch  to  the  steam  pipe 
toward  the  g-lass,  as  any  condensation  in  the 
steam  pipe  will  then  be  carried  along- freely 
to  the  combination  fixture  and  ming-le  with 
the  water  therein. 

The  connection  on  the  water  side  it  is  ad- 
visable to  take  from  that  part  of  the  boiler 
where  there  is  the  least  liability  of  its  be 
coming  fouled  by  mud  or  scale  deposits;  the 
bends  should  be  as  few  as  possible,  and  of 
long-  radius,  when  they  cannot  be  avoided. 

When  rig-ht  ang-le  bends  cannot  be  well 
avoided,  it  is  better  to  substitute  cross  or  tile 
fitting-s  for  elbows. 

The  pipes  ma,y  then  be  easily  cleaned  and 
relieved  from  any  deposit  therein  without 
the  necessity  of  disturbing-  a^ny  of  the  pipe 
or  fittings  further  than  unscrewing-  the 
plugs,  which  may  be  removed  with  little 
trouble,  if,  previous  to  screwing-  in,  they 
have  been  g-iven  an  application  of  plum- 
bag-o. 

Gate  valves  ought  to  be  invariably  fitted 
as  stop  cocks  to  the  connections  outside  of 
the  boiler,  should  it  be  necessary  with  steam, 
or  to  take  down  or  repair  the  combination 
fixture  into  which  the  gauge  cocks  and 
g-auge  glass  fitting's  are  generally  screwed. 

There  should  also  be  fitted  suitJable  valves 
or  cocks,  so  that  the  water  column  can  be 
blown  through  on  both  steam  and  water 
sides;  otherwise  the  connections  are  very 
likely  to  become  wholly  or  partially  plug-g-ed 
through  the  deposit  of  mud  or  sc^le  therein. 

There  are  several  excellent  devices  in 
market  for  automatical!}'  notifying-  firemen 
of  the  fact  of  the  water  reaching-  either  a 
dangerously  low  or  hig-h  level. 

This  is  accomplished  by  the  blowing-  of  a 
steam  whistle,  the  fusion  of  a  plug-  by  heat, 
the  ringing  of  a  bell  in  connection  with  an 
electric  battery,  or  floats  within  the  boiler. 
Within  certain  limits, such  fixtures  are  g-ood, 
but  as  everything  so-called  "  automatic  "  is 
liable  toderang-ement  and  becomes  inopera- 
tive, we  do  not  think  total  i^eliance  should  be 
placed  in  them.  Careful  personal  super- 
vision by  a  competent  man  is  the  best  pre- 
ventative against  the  evils  resulting  from 
a  dangerous  fluctuation  of  the  water  level 
'within  steam  boilers. 

The  question  of  durability-  of  these  fixtures 
is  an  important  one,  as,  if  properly  attended 
to,  the  valves  or  cocks  in  comiection  there- 
with must  be  frequently  handled,  and  for 
that  reason  the  very  best  fittings  in  the  mar- 
ket are  the  very  cheapest.  It  may  not  be 
out  of  place  here  to  analyze  the  various 
strains  to  which  a  gauge  glass  is  subjected. 

W«  find  that  while  under  pleasure  it  is 


subjected  to  the  combined  effects  of  four  dis- 
tinct strains,  viz. : 

1st.  Strain  due  to  compression  imposed 
upon  the  packing  bj'  the  glands. 

2d.  A  torsional,  or  twisting  strain,  due  to 
the  fact  that  both  glands,  being  threaded 
right-hand,  the  adhesion  of  the  packing 
matet-ial  to  the  glass  brings  about  such  a 
strain. 

3d.  A  tensile  strain  resulting  from  the 
same  cause;  and 

4th.  A  bursting strain,whileundei- pressure. 

If  the  manufacturers  of  gauge  glass  fix- 
tures will  ever  put  upon  the  market  their 
fittings,  with  the  gland  for  the  glass  at  the 
top  threaded  left-hand,  and  the  one  at  the 
bottom  threaded  right-hand,  they  will  find 
ready  sale  and  eliminate  the  torsional  strain 
imposed  upon  the  glass  when  packed,  and 
they  will  have  earned  the  thanks  of  the  craft, 
for  more  glasses  are  broken,  many  times 
over,  from  this  cause,  than  legitimate  wear 
and  tear  or  old  age.  Here  is  a  chance  for 
the  manufacturer  to  combine  missionary 
work  with  business,  for  the  old  method  of 
construction  has  caused  more  or  less  vexa- 
tion of  spirit,  and  the  use  of  innumerable  ad- 
jectives by  the  ungodly  of  our  craft.  An- 
other objectionable  feature  in  the  construc- 
tion of  all  gauge  glass  fittings  that  we  have 
ever  seen  is  that  to  the  bottom  fixture  is  fitted 
a  (plug)  pet  cock.  It  looks  very  neat,  per- 
haps, while  new,  but  it  is  also  another  cause 
for  the  freiiuent  use  of  adjectives  by  the  men 
in  charge  of  boilers. 

We  have  never  seen  the  pet  cock  referred 
to  remain  tight  for  any  length  of  time.  If 
the  construction  were  altered  so  that  a  boss 
were  substituted  for  the  pet  cock,  and  tapped 
for  i  inch  pipe,  into  which  could  befitted  a 
valve,  the  improvement  would  be  welcomed 
by  engineers  at  large.  Likewise  the  plug 
screwed  into  the  top  of  the  upper  cock  of 
the  better  class  of  fittings,  through  which 
the  glass  is  passed;  this  ought  to  be  made 
solid  instead  of  cored,  as  is  the  general 
practice. 

The  objection  to  cored  plugs  is  that  they 
are  mere  shells,  and  when  put  in  fairly  tight 
it  is  almost  impossible  to  remove  them  after 
a  short  time  without  destroying  them,  the 
shell  not  being  strong  enough  to  withstand 
the  twist  of  the  wrench  used  in  removing 
them. 

A  very  important  factor  in  the  preserva- 
tion of  gauge  glasses  is  the  material  by 
which  they  are  packed,  as  well  as  the  man- 
ner in  which  the  packing  is  done.  A  pure 
gum  ring,  circular  in  section,  is  the  best  for 
the  purpose,  as  by  its  use  a  minimum  of 
pressure  applied  in  screwing  up  the  gland 
will  cause  the  glass  to  be  tight,  and  the 
limited  surface  of  the  rubber  ring  in  contact 
with  the  glass  materially  reduces  the 
torsional  compression  and  tensile  strains 
imposed  upon  the  glass  while  screwing  up 
the  gland  nut. 

The  packing  to  best  perform  the  intended 
duty  should  be  a  close  fit  to  the  glass  and 
neatly  fill  the  space  within  the  stuffing  box 
or  gland,  as  the  case  may  be. 

As  before  stated,  we  should  consider  a 
gauge  glass  as  only  an  auxiliary,  and  put 
but  little  faith  in  it,  particularly  if  it  be  not 
so  piped  that  it  and  the  pipes  therewith  can 
be  and  are  frequently  blown  through. 

Gauge  cocks  in  the  head  or  sides  of  the 
boiler,  suitably  placed,  ought  to  be  fitted, 
and  these  (in  addition  to  those  on  the  com- 
bination fixtures,)  ought  to  be  the  means  by 
which  we  determine  the  water  level  within 
the  boilers. 

Not  the  least  important  point  about  these 
fixtures  is  their  get-at-ability,  for  the  easier 
we  make  the  firemen's  water  tenders,  or  the 
engineers'  work,  by  placing  these  fittings 
where  they  are  easih'  accessible,  the  oft«ner 
will  the}-  be  tried,  and  less  fluctuation  of  the 
water  level  within  the  boilers  will  result. 


Send  for  our  circular  of  cash  rates  for  sub- 
scribers. The  Engineer  is  of  interest  to  all, 
and  you  can  get  others  besides  engineers  to 
tako  it 


NOT  NEW,  BUT  GOOD. 

"There,  I've  got  it  down  fine  at  last,  and 
no  mistake,"  said  a  Philadelphia  business 
man,  as  he  laid  his  pen  down  with  a  sigh 
of  relief. 

"Got  what  down?"  asked  a  visitor. 

"A  new  wrinkle  adopted  by  merchants 
and  others  to  pr-(;  vent  their  names  from  being 
forged.  After  signing  my  name  I  tuin  the 
pen  up  and  draw  a  line  through  it  from 
right  to  left,  and  it  looks  as  if  the  name  had 
been  cancelled.  The  peculiar  little  twiil  at 
the  end  where  the  line  comm(;rice.s  is  where 
the  forger  gets  left.  He  doesn't  tiimble,  so 
to  speak,  but  the  cashiers  of  the  banks  do, 
and  the}'  know  instantly  whether  the  signa- 
ture is  genuine  or  not  The  line  drawn 
through  the  name  makes  the  check  look  as 
if  it  was  no  good  in  case  it  was  lost,  and  the 
finder  will  not  present  it  for  collection.  It's 
a  great  idea,  and  is  being  adopted  by  many 
business  men  of  the  city.  Of  cour.se  we 
have  to  explain  it  to  the  bank  people,  who, 
once  they  know  it,  have  no  further  trouble 
with  MS  over  it." — Philadelphia  Paper. 


This  is  what  the  man  means,  and  it  is  cer- 
tainly good,  because  we  have  had  post-ofTice 
orders  refused  payment  b}-  the  authorities 
until  the  matter  was  explained.  We  have 
used  it  for  the  last  thirty-five  years,  so  it  is 
not  very  new  to  us. 

"You  will  never  have  a  check  forged," 
said  the  cashier  of  the  Nassau  Bank  to  us, 
for  no  one  on  earth  could  write  that  name 
but  you,  as  you  do. 

 •  »  «  

A  RACEHORSE,  Salvator,  I'ecently  ran  a 
mile  in  1.35^.  There  are  few  who'  realize 
what  terrific  speed  this  is.  It  is  nearly 
forty  miles  an  hour — a  rate  averaged  by  very 
few  fast  railway  trains.  There  are  5,280  feet 
in  a  mile,  so  that  for  every  one  of  these 
ninety  five  seconds  this  wonderful  horse  cov- 
ered fifty-five  and  three  tenths  feet  of 
ground.  The  shortest  space  of  time  noted 
by  the  turfman's  watch  is  a  quarter  of  a 
second — an  interval  so  brief  that  the  mind 
can  hardly  appreciate  it.  Yet  in  everyone 
of  those  382  quarters  of  a  second  the  mag- 
nificent creature  leaped  sixteen  and  three- 
tenths  feet.  Such  are  the  amazing  results  of 
careful  breeding  as  exhibited  in  the  American 
racehorse. 


An  indignant  British  brother  writes  to 
the  Engineers'  Gazette,  and  asks  the  follow- 
ing conundrums: 

"Will  any  one  inform  me  as  to  wliat  a  3rd  engi- 
neer^ duties  are  on  bonril  siii));  if  iliey  are  to  carry 
the  2nd  engineer's  tools  for  liini  and  lie  his  lackey? 
Is  the  2iid  supposed  to  keep  everything  under  lock 
and  key,  viz.  the  stores,  and  use  soft  soap  to  wash 
his  own  dotiies  witli  iind  debar  the  .3rd  from  using 
it?  Likewise  to  use  ali  tiie  new  liles  liiin-elf  and  try  to 
make  the  3rd  use  all  the  old  ones?  Are  tlie  above 
tilings  ri^ht  or  wrong?  Locking  everything  up, 
even  to  the  lampwick?  Never  in  any  ship  before 
have  I  seen  it  done,  liaving  been  to  sea  twenty-eight 
months  as  3rd." 


The  new  steel  boilers  for  the'CHy  of  Syd- 
ney'are  now  complete  at  the  Risdon  Iron 
Works,  San  Francisco,  Cal  .whei  e  they  were 
made,  and  are  thoroughly  fiist-class.  They 
are  six  in  number.i:!  ft  G  inches  diameter,  and 
weigh  over  200  tons.  They  will  develop  3,000 
horse-power,  and  are  constructed  in  accord- 
ance with  the  most  advanced  modern  prac- 
tice. They  are  Scotch  boilers,  and  the  figures 
show  that  they  weigh, empty, over  133  pounds 
per  h.p.,  which  is  a  very  great  weight. 


The  Engineer  has  been  printed  on  very 
inferior  paper  lately,  through  no  fault  of  the 
publishers,  who  paid  for  the  best  and  got 
something  else.  Readers  will  see  an  im- 
provement in  this  issue. 

Oklt  one  person  in  1,000  dies  of  old  a^. 
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COMPOUND    AND    TRIPLE  EXPANSION 
ENGINES. 

The  interest  which  attaches  to  high  ex- 
pansion engines  is  by  no  means  transitory, 
for  inquiry  into  them  and  experiments 
upon  them  are  made  constantly'.  Now,  these 
engines  are  in  themselves  exactly  like  all 
others.  There  is  no  difference  in  the  mechan- 
ism or  the  action;  they  are  simpl}-  engines 
with  either  two  or  three  cylinders  set  up  in 
line  and  working  on  the  same  crank-shaft, 
with  cylinders  of  different  diameters.  In 
the  triple  cylinder  engine,  the  first  one  ex- 
hausts into  the  second|one  (the  intermediate), 
and  the  second  exhausts  into  the  tliird  (the 
low  pressure),  which  last  exhausts  into  the 
condenser.  That  is  the  whole  system  as  re- 
gards the  mechanical  action  and  construc- 
tion, and  there  is  no  complication  about  it, 
except  as  regards  the  increased  number  of 
parts.  When  we  come  to  the  principle,  how- 
ever, or  the  action  of  the  steam  in  passing 
through  so  many  cylinders,  and  inquire  into 
the  cause  of  economy,  we  are  confronted 
with  so  many  contradictions'  that  it  is  not 
wonderful  that  engineers  are  puzzled. 
There  are  a  great  many  discussions  in  tech- 
nical societies,  and  a  great  many  papers 
written  upon  this  or  that  aspect  of  the  high 
expansion  engine,  and  the  causes  of  profit  or 
loss  are  by  no  means  fixed.  That  they  are 
more  economical  than  single  cylinder  expan- 
sion enerines  seems  settled,  though  there  are 
not  wanting  capable  engineers  who  do  not 
admit  this  ev'en. 

One  point  insisted  upon  b}'  the  advocates 
of  the  triple  cylinder  high  expansion  engine 
is  that  they  shall  have  a  high  piston  speed; 
in  other  words,  run  fast,  so  that  the  conden- 
sation of  the  steam  in  passing  through  sev- 
eral cylinders  shall  be  lessened,  but  there 
are  two  cylinder  compounds  which  run  at 
very  low  speeds  (pumping  engines,  for  in- 
stance), and  these  exhibit  marked  economy 
over  single  cylinder  engines.  It  is  very 
difficult  to  say  what  high  piston  speed  is,  or 
fix  a  boundary  line  between  it  and  low  piston 
speed.  If  the  effect  on  the  cylinder  is  to  be 
considered,  there  is  no  difference  in  high  and 
low  piston  speed  upon  the  economy,  unless 
the  dimensions  are  taken  into  consideration; 
for  a  12  "  piston  with  a  12"  stroke,  working 
in  its  cylinder  at  60  revs,  per  minute,  heats 
that  cj'linder  twice  in  a  minute,  and  makes 
only  120  feet  piston  speed,  while  a  40"  c^'lin- 
der  with  5  foot  piston  stroke  at  60  revs,  per 
minute,  also  heats  its  cylinder  twice  in  a 
minute,  but  makes  600  feet  of  piston  speed 
in  the  same  time  that  the  12"  piston  makes 
120  feet.  One  cylinder  is  heated  just  as 
often  as  the  other,  but  one  piston  runs  five 
times  faster  than  the  other.  It  would  seem, 
therefore,  that  high  and  low  piston  speed 
has  no  meaning  unless  we  qualify  the  appli 
cation  of  it  by  dimensions. 

There  is  a  great  difference  in  the  economy 
of  high  and  low  piston  speeds  in  the  same 
engine,  however,  and  it  is  found  that  triple 
expansion  engines  are  not  economical  ex- 
cept within  certain  limits.  It  is  easy  to  see 
that  at  some  grades  of  expansion  the  low 
pressure  cylinder  gets  no  steam.  Cutting 
oft'  short  in  the  high  pressure,  and  exhaust- 
ing what  remains  into  the  intermediate  cyl 
inder,  turns  the  three  cylinder  engine  into  a 
two  cylinder  engine  for  the  time  being, 
while  the  third  cylinder  acts  as  a  brake,  for 
its  piston  works  against  the  pressure  of  the 
atmosphere.  For  this  cause  some  triple 
cylinder  engines  in  war  vessels  a  re  so  fitted 
tiiat  they  can  disconnect  the  third  cylinder 
and  use  two  only  foi'  cruising  at  low  sjK'eds. 

We  incline  to  the  view  that  the  economi- 
cal speed  of  each  triple  expansion  engine  will 
have  to  be  fixed  for  each  system,  or  lor  each 
set  of  engines,  and  that  no  rule  can  be  estab- 
lished which  will  apply  to  all.  This  for  the 
rea.son  that  no  two  engines  by  different 
makers  are  alike  in  their  plans.  These  mate- 
riall}'  affect  the  action  of  the  steam  as  to  its 
highest  efficiency. 

—  -  t     •  — 
An  inch  of  raiu  means  100  tons  of  water 
on  every  fi^:cu. 


PROFESSIONAL  INTEGRITY. 

In  the  course  of  his  addi  ess  to  the  Ameri- 
can Society  of  Civil  Engineers  at  its  last  con- 
vention. President  W.  P.  Shinn  offered  the 
following  important  advice  regarding  the 
giving  of  expert  testimony  and  opinions: 

"Nothing  can  he  more  unseemly  than  to  see  two 
eminent  niemhers  of  any  profession,  each  trying  to 
earn  his  fee  hy  .stating  such  facts  or  giving  such 
opinions  only  as  make  for  the  side  hy  wliich  he  is  re- 
tained. The  differences  of  opinion  which  naturally 
must  exist  are  tlierehy  stimulated  and  intensified 
until  all  respect  for  scientific-  opinion  is  lost  by  the 
laymen  who  have  no  knowledge  of  tlie  subjei  t.  It 
has  long  been  my  opinion  that  the  expert  witness 
should  be  called  by  the  court,  and  tl  at  he  slu  uld  be 
allowed  to  state  facts  and  opinions  f  reed  from  the 
trammels  of  the  ^'Snjipressio  Veri"  t^o  often  employ- 
ed by  the  attorneys  on  either  side.  It  might  result 
in  some  of  my  professional  brethren  receiving  less 
fees,  but  it  would  be  to  the  benefit  of  the  profession 
and  the  cause  of  justice." 

A  contemporary  who  copies  this  adds  upon 
his  own  account  that  it  applies  equally  well 
to  mechanical  engineers.  Perhaps  it  does,  in 
his  experience,  but  it  certainly  does  not  in 
ours  in  similar  ca.ses,  of  which  cases  we 
know  very  many.  Not  long  since,  a  well- 
known  locomotive  engineer  in  this  city  was 
called  upon  to  report  a  test  of  a  new  patent 
locomotive,  which  was  •'capitalized"  as 
usual,  for  a  large  sum.  Tlie  engineer  made 
the  test,  found  the  engine  wanting,  and  .said 
so  in  his  report.  This  so  amazed  the  in- 
ventor of  the  locomotive  that  he  carried  the 
report  around  with  him  and  showed  it  to  the 
public  as  an  example  of  the  incapacitA-  of  the 
expert,  who  did  not  know  a  good  thing  when 
he  saw^  it. 

"And  we  paid  him  $740  for  it,  too,"  said 
the  inventor. 

Another  j'oung  mechanical  engineer  in 
this  city,  who  is  making  a  reputation,  said 
upon  this  very  point  we  are  discussing:  "I 
have  lost  a  good  many  clients  simply  be- 
cause I  made  up  my  inind  at  the  beginning 
of  1113'  career  that  no  company  could  buy  me 
for  a  price,  high  or  low."  Doubtless  such 
instances  could  be  cited  by  many'  other  per- 
sons, and  it  is  true  as  a  rule  that  mechanical 
engineers  are  true  to  their  profession  and 
themselves. 

As  for  attorneys  who  are  employed  in 
technical  cases — of  course  they  suppress  the 
truth.  That  is  the  object  of  employ  ing  them. 
One  or  the  other  contestant  knows  that  he 
has  a  poor  show,  but  he  does  not  re- 
linquish his  real  or  pretended  rights  by  any 
means — far  from  it.  He  simply  hires  the 
best  lawyer  he  can  get  to  l)amboozle  and  be- 
fuddle the  case  into  a  semblance  of  right. 
Simple  people  still  suppose  the  function  of 
the  lawyer  is  to  expound  the  law  and  carry 
it  out,  when  the  function  of  the  lawyer  is  to 
bulldose  and  confound  the  truthful  witness 
and  try  to  make  him  tell  lies  if  he  can. 

We  do  not  know  a  mechanical  engineei'of 
the  present  time  who  could  be  retained  to 
commit  professional  suicide. 

CONCERNING  Tr'iPLE  SCREW  SHIPS. 

The  new  expoi  iujenlal  vessel  of  war  to  be 
built  by  the  Government  is  to  have  thiee 
screws,  one  on  each  quarter  and  one  amid- 
ships, and  much  speculation  has  been  made 
upon  the  probable  success  of  the  arrange- 
ment. Concerning  triple  screws  as  a  systeiu 
Horace  See,  a  well  known  marine  architect 
and  constructing  engineer  of  this  city,  says: 

"The  engine  is  built  to  secure  exti-eme 
speed.  This  means,  with  the  use  of  the 
single  screw,  a  I'cduction  of  revolutions  at 
low  speed,  and  with  it  a  proportionate  in- 
creased coal  consumption  per  horse-power 
employed  pei"  hour.  It  is  possible  with  twin 
screws  to  impi  ove  on  this  either  by  duplicat- 
ing the  engines  on  each  shaft,  discontinuing 
the  foi'ward  set  when  low  speids  are  de- 
sired, and  running  the  after  ones  at  full 
speed,  or  by  running  the  port  or  starboaid 
engines  separately  at  full  speed. 

"With  triple  screws  we  can  go  still  fur- 
ther than  this.  By  their  use  the  speed  can 
be  cut  down  in  two  ways,  either  by  running 
the  middle  screw  alone  or  either  one  of  the 
outside  screws  separately  at  full  speed.  The 
idea  of  running  the  middle  screw  separately 
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has  governed  the  adoption  of  the  triple  sys- 
tem in  the  7,300  ton  cruiser  to  be  built  for 
our  navy.  Some,  points,  however,  in  tlieir 
application  to  this  vessel  ar-e  open  to  criti- 
cism. I  refer  to  the  position  of  the  outer 
screws  and  diameter  of  the  middle 
screw.  If  in  dropping-  or  diverging  the 
screw,  the  shaft  is  inclined  or  the  centers  at 
the  wheel  made  greater  than  at  the  engine, 
its  pitch  will  vary  through  every  part  of  its 
revolution  in  proportion  to  the  amount  of 
inclination.  Conse(iuently  its  action  will  be 
irregular  and  the  speed  of  the  ship  re- 
tarded. 

"By  making  the  middle  screw  less  in 
diameter  than  the  outer  ones  we  shall  have 
this  vessel  of  7,;J00  tons  displacement  pro- 
pelled, if  the  engine  is  worked  up  to  its  full 
natural  draught  power,  by  a  twelve  foot 
screw,  to  which  about  r),0()0  i.li.p.  will  be 
applied.  This  will  no  doubt  act  with  some 
loss  of  efficiency  and  consequent  waste  of 
fuel,  so  that  the  end  aimed  at  will  be  but 
partly  secured.  If,  however,  it  is  correct 
to  employ  such  a  small  diameter  here,  it  is 
wrong  in  merchant  practice  to  employ  a 
sixteen  or  seventeen  foot  screw  to  do  work 
of  a  similar  character. 

"The  rivers  of  our  country,  on  account  of 
shallows  in  some  places,  present  a  field  for 
the  use  of  the  multiple  screw  as  gr'eat  as 
that  on  the  ocean,  so  that  we  shall  await 
with  some  interest  the  building  and  trial  of 
this  vessel." 

ARTIFICIAL  COLD  AND  REFRIGERATING 
MACHINES. 

By -Charles  Exstrand. 

All  objects  are  pervaded  by  latent  or  in 
sensible  heat.  Capacities  for  heat  differ; 
one  solid  will  retain  more  than  another, 
liquids  more  than  solids,  and  gases  more 
than  liquids.  If  their  volumes  are  com- 
pressed, their  retaining  capacity  is  propor- 
tionally diminished.  If  ten  parts  of  gas  are 
compr'essed  into  one  part,  the  heat  of  nine 
is  evolved  and  driven  oil",  and  there  results  a 
loss  in  the  remaining  tenth,  due  to  the  fact 
that  its  increased  density  has  decreased  its 
capacity  for  retaining  its  latent  heat.  This 
is  the  principle  on  which  mechanical  refrig- 
eration is  established. 

The  agents  employed  are  several,  among 
which  may  be  mentioned  air,  sulphuric  oxide, 
carbonic  acid,  methylic  ether,  nitrous  oxide, 
and  ammonia. 

Of  all  these,  ammonia  has  been  most  gen- 
erally adopted,  as  it  has  been  found,  when 
compared  with  the  other  agents,  to  be  more 
efficient,  absolutely  safe  fi'oin  explosion,  fire, 
and  corrosion  of  metals.  It  is  used  either  in  its 
pure  state,  and  is  then  called  anhydrous,  or 
saturated  under  the  name  of  aqua  ammonia. 

Ammonia  derives  its  name  from  Jupiter 
Ammon,  in  conse([uence  of  its  having  been 
first  procured  from  the  salt  obtained  by  the 
ignition  of  camels  dung,  near  a  temple  of 
that  mythical  deity  in  Lib3'a.  In  the  uiicom- 
bined  state,  ammonia  exists  in  the  juices  of 
certain  plants,  and  in  a  state  of  combination 
it  is  found  in  variable  quantities  among  the 
saline  products  of  volcanoes,  in  sea  and  rain- 
water, in  bituminouscoal,  in  urine,  in  guano, 
in  the  excretoe  of  animals  and  reptiles,  and 
in  the  atmosphere — especially  that  of  large 
towns.    It  is  freely  developed  during  the 
decomposition  of   azotised  vegetable  sub- 
stances and  the  putrefaction  of  animal  mat- 
ter.   The  ammonia  of  commerce  and  its 
salts  are  generally  prepared  from  the  ammo- 
niacal  liquor  of  gas  works, as  well  as  thatob- 
tained  from  bone  and  animal  charcoal  fac- 
tories.   It  is  a  compound  of  three  volumes  of 
hydrogen  and  one  volume  of  nitrogen,  con- 
densed    into    two     volumes,     and  con- 
sists  by    weight    of  parts  nitro- 
gen,   17.65   hydrogen.    Its    specific  grav- 
ity is    0.589.    100    cubic    inches  weighs 
18.26  gr.    Under  a  pressure  of  6.5  atmos- 
pheres, at  50°  Fahr.,  it  forms  a  transparent 
colorless  liquid  of  the  specific  gravity  0.731; 
at  60°  Fahr.,  this  liquid  expands  into  1,009 
times  its  volume  of  ammoniac;)  1  gas.  At  40° 
below  zero,  and  under  ordinal  y  atmospheric 


pressure, it  liquifies,  and  at  108°  below  zero  it 
freezes  into  a  white,  translucent  crystalline 
sub.stance.  The  latent  heat  of  ammonia  is 
860°.  Water  at  50°  Fahr. absorbs  670  tiiries 
its  volume  of  ammonia  gas.  Tliis  solution 
is  called  a(iua  ammonia.  It  boils  at  130"" 
Fahr.,  and  freezes  at  40°  below  zero. 

Kefrigeiating   machines  are  divided  in 
two  classes,  viz.,  the  absorption  system  and 
the   compression  system.    The  absoi|)liori 
machine  was  invented  by  Carre,  of  France 
in  1858.    A(iua  ammonia  is  exclusively  u.sed 
with  this  system.    In  operation,  tiie  absorp- 
tion  machine  starts  with  aqua  ammonia, 
which  is  heated  in  a  boiler  or  still  until  the 
gas  is  expelled  from  the  water  within  a  re- 
tort, and  conipres.sed  there  by  natural  ac- 
cumulation until  it  acquires  stiflicient  press- 
ure to  force  it  through  a  small  pipe  into  the 
condenser,  where  it  is  cooled  and  li(iuefied, 
being  surrounded  by  cold  water.    It  is  then 
allowed  to  re-expand  to  a  gaseous  state  in 
coils  surrounded  by  the  substance  to  be 
cooled.    The  gas  having  done  its  work  of 
refrigeration  is  led  through  a  pipe  to  an  ab- 
sorber, where  it  meets  the  water  (mother 
li<iui(i)  left  behind  in  the  retort,  which,  mean- 
while, has  gone  to  the  absorbei-  for  the  pur 
pose  of  re-union.    After  they  are  united,  the 
product  becomes  the  original  aqua  ammonia; 
it  is  pumped  back  by  a  small  force  pump  or 
injectoi"  into  the  retort,  to  resume  its  work. 
The  only  power  i'e(|uired  for  this  machine  is 
that  necessary  to  operate  the  pump,  which 
is  driven  by  steam,  and  sufticient  steam  to 
boil  the  aqua  ammonia.    The  inventor  of 
the  compression  system  is  Professor  Twin- 
ing, of  New  Haven,  Conn.    In  this  system, 
the  various  agents  before  mentioned  have 
been  experimented  with,  but  the  most  gen- 
erally used  is  anhydrous  ammonia.    The  ap- 
paratus consists  of  an  ammonia  tank  or  re- 
ceiver, expansion  cocks  or  valves,  expansion 
coils,  compressors  and  condenser.    The  work 
is  done  either  by  direct  expansion  or  by 
what  is  termed  the  brine  system.     In  the 
direct  expansion  system  the  expansion  coils 
are  placed  directly  in  the  rooms  to  be  re- 
frigerated.    In  the  brine  system  the  expan- 
sion coils  are  placed  in  a  tank  containing 
brine  (a  solution  of  common  salt  and  water 
at  100°  density),  which  when  cooled  is  circu- 
lated by  means  of  a  pump  through  coils  of 
pipe  placed  in  the  rooms  to  be  refrigerated, 
and  finally  returned  to  the  brine  tank,  mak 
ing  the  operation  a  continuous  one. 

The  operation  of  the  compression  sj'stem 
can  be  divided  into  three  parts,  viz.,  expan- 
sion, compi-ession  and  condensation.  The 
liquid  ammonia  in  the  receiver  is  allowed  to 
pass  through  the  expansion  cork  in  small 
quantities  into  the  expansion  coil,  and  on 
being  relieved  of  its  pressure,  instanth- 
evaporates  into  a  gas.  During  evaporation 
all  the  latent  heat  lost  during  liquefaction  is 
again  supplied  to  the  gas  from  whatever 
substance  that  surround  the  expansion  coil, 
and  since  the  boiling  point  of  ammonia  is 
about  28^  °  below  zero,  it  will  absorb  heat 
from  anything  above  that  temperature. 

The  expansion  coil  terminates  in  a  suction 
pipe  leading  to  the  compressors;  here  the 
gas  is  again  subjected  to  pressure  and  al- 
lowed to  pass  into  the  condenser,  which  is  a 
series  of  coils,  over  which  cold  water  is  al- 
lowed to  circulate,  or  in  some  instances  im 
mersed  in  water.  There  the  gas  is  again 
cooled,  all  the  heat  collected  during  expan- 
sion is  given  off,  and  it  passes  from  the  con- 
denser in  liquid  form  into  the  receiver,  again 
to  perform  the  same  operation. 

The  pressure  in  the  condenser  depends  on 
the  temperature  of  the  water  available  ;  the 
cooler  the  circulating  wat^r  is  the  less  press- 
ure is  necessar3'  to  lifiuefy  the  gas,  and  as 
the  temperature  of  the  water  increases,  the 
pressure  will  increase.  It  usually  ranges 
from  120  to  160  lbs.  per  square  in.  The 
amount  of  cooling  done  depends  on  the 
quantity  of  ammonia  evaporated  by  weight, 
not  by  volume. 

One  pound  of  ice,  melted  to  water  at  32° 
Fahr.,  ab.sorbs  142  heat  units.  Practically 
it  has  been  found  that  one  pound  of  liquid 


ammonia,  in  evaporating,  absorbs  about  568 
heat  units,  so  in  cooling  capacity  one  pound 
of  ammonia  is  equivalent  to  four  pounds  of 
ice. 

WRONG. 

Last  week  a  man  came  into  this  office  look- 
ing for  a  situation  ;  he  produced  a  circular 
letter  signed  by  a  well  known  name,  wi  itten 
on  the  letterhead  of  a  large  and  powerful 
concern  ;  he  also  brought  a  very  powei  ful  at- 
mosphere with  him,  and  ended  by  reciuesting 
the  loan  of  a  few  cents.  Now,  if  this  man 
was  the  lawful  owner-  of  the  certificate  he 
held  it  was  wrong  to  give  it  to  him.  He  was 
an  old  man  and  no  stranger  to  drink,  and 
the  only  use  he  could  make  of  such  a  cir  cular 
would  be  to  abus»!  the  confidence  of  the  men 
who  signed  it.  Surely  those  who  appended 
their  names  to  the  document  in  (juestion 
would  have  felt  their  cheeks  tii;:le  if  they 
had  seen  this  man  when  he  pr  esented  it  to  us  1 
Do  not  give  any  one  the  use  of  your  name 
unless  you  know  him  to  be  worthy.  Do  not 
recommend  disreputable  men  for  any  situa- 
tion. It  is  not  just  to  men  who  ar-e  str  iving 
to  be  respectable  member-s  of  the  com- 
munity to  give  letters  of  r-ecommendation 
to  sots. 


In  1889  five  steam  pipes  were  burst. 
Three  of  these  were  of  cast-ir  on,  and  their 
failure  was  attr  ibuted  to  the  "  water  ham 
mer"  action,t.,e  ,  thr-ough  the  water  there- 
in, pr-oduced  by  condensation,  not  being 
proper-ly  drained  off  before  steam  was  ad- 
mitted. Two  of  these  failures  wer  e  accom- 
panied by  fatal  results.  In  another  case  a 
large  copper  pipe  at  an  electric  lighting 
works  failed  in  a  similar  manner,  causing 
the  death  of  one  pei-son  and  injur-y  to  ten 
other-s.  The  wor  kmanship  in  this  case  was 
stated  to  have  been  defective;  but  the  failure 
was  attributed  chiefly  to  the  action  r-eferred 
to.  A  steam  pipe  connected  with  some  col- 
liery boiler-s  burst  in  a  similar  manner.  Mr. 
Heriry  Hiller,  engineer  to  the  National  Boil- 
er Assurance  Company,  ver-y  pr  operly  says: 
"  All  these  cases  manifest  the  gr-eat  import- 
ance of  steam  pipes  being  arr-anged  so  that 
the  liability  to  accumulation  of  water  may 
be  avoided'.  If  this  is  unavoidable,  special 
care  should  be  taken  to  di-aiu  the  pipes 
thoroughly  before  admitting  the  steam." 

One  sometimes  regrets  that  aluminum 
was  ever  discover-ed;  for-  it  has  given  the 
amateur  an  oppor  tunity  to  disport  himself 
in  air  ing  his  impossible  ideas  in  an  astonish- 
ing number  of  unneces.->ary  wor-ds. 

In  a  recent  issue  of  the  Chicago  Journal 
of  Commerce  was  given  the  asser  tion  of  - 
Mr.  John  Lockie,  of  Leith,  Scotland,  who 
held  that  shipbuilder-s  have  about  r-eached 
the  maximum  of  speed  unles.s  there  is  a 
change  in  structui-ai  material  Another 
correspondent  of  the  same  paper,  in  a  later 
issue,  takes  a  different  view,  as  follows: 
'•Undoubtedly  the  mechanic  art  I. as  been 
expending  itself  lar-gely  on  per  fecting  con- 
struction, taking  things  as  they  are,  rather 
than  seeking  new  combinations  and  devices 
of  material:  hence  it  has  ajiproached  the 
limit  of  its  calculation  in  regard  to  weight, 
strength  and  speed,  and  it  calls  for  the 
lighter  and  stronger-  metal  of  the  futur-e  to 
do  more,  and  he  wants  to  make  a  steamship 
of  aluminum. 

In  a  drama  recently  put  on  the  stage  in 
this  city  realism  is  carr  ied  to  excess.  In  the 
coui'se "  of  the  play  one  of  the  actors  is 
knocked  senseless  on  to  the  car-riage  of  an 
actual  saw  mill,  with  five-foot  cii'cular  saws 
driven  by  an  8  h  p  engine.  The  saws  cut 
through  an  inch  plank  arul  ai'e  close  on  to 
the  actor  befor-e  he  is  rescued  It  i-equires 
much  nerve  to  be  unconscious  next  door  to  a 
five-foot  cir-cular  saw  in  opei-ation. 

 •  •   

This  is  cut  from  an  Eastern  paper: 

•'Some  time  ago  we  took  a  sul)s>  ni.er  in  the  oflBce 
and  ^2,  and  wrote  the  name  E.  L.,  Blanktown,  Mass. 
Will  the  gentleman  at  Dlanktown  please  give  hi§ 
correct  address  so  we  can  !>epd  bis  paper." 

Not  bad,  eh  ? 
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THE  PROCESSES  OF  STEAM  IN  ITS  DE- 
VELOPMENT OF  POWER  BY  MEANS 
OF  A  STEAM  ENGINE.* 

By  Chief  Engineer  B.  F.  Isherwood, 
U.  S.  N. 

The  latent  heat  of  a  pound  weight  of  sat- 
urated steam  is  tlie  measure  of  its  vis  viva 
in  units  of  heat.  The  molecules  of  the 
steam  must  be  endowed  with  that  quantity 
of  vis  viva  to  remain  in  the  form  of  steam. 
Now,  as  more  vis  viva  or  heat,  (exclusive 
of  the  heat  transmuted  into  the  external 
work  of  expansion),  is  requirl'd  to  keep  the 
molecules  of  expanded  steam  in  the  state  of 
steam  under  lower,  than  under  higher  press- 
ures, the  quantity'  of  vis  viva  in  the  ex- 
panded steam  will  be  insufficient  to  maintain 
the  whole  of  it  in  the  form  of  steam,  and  the 
excess  must  lose  its  vis  viva  and  hquefy. 
This  excess  admits  of  calculation.  There 
must  liquefy  such  a  fraction  of  the  weight 
of  the  expanding  steam  as  the  difference  be- 
tween the  latent  heats  of  the  steam  before 
and  after  expansion  is  of  the  latent  heat  be 
foi"e  expansion.  This  quantity  of  liquefac- 
tion takes,  place  in  all  cases  of  expanding 
steam  when  the  steam  remains  saturated 
during  the  expansion.  The  fraction  m 
pounds  of  the  weight  of  the  expanding  steam 
thus  liquefied,  by  what  may  be  called  its  ex- 
pansion perse — a  liquefaction  additional  to 
the  liquefaction  due  to  the  transmutation  of 
part  of  the  heat  of  the  expanding  steam  into 
the  external  work  of  the  expansion — multi 
plied  by  the  latent  heat  of  the  steam  before 
expansion,  gives  the  number  of  units  of 
heat  transmuted  into  the  additional  vis 
viva  required.  The  quantity  of  heat  thus 
transmuted  depends  obviously'  on  the  degree 
to  which  the  steam  is  expanded,  and  the 
pressure  from  which  it  is  expanded,  but  un- 
der the  av^erage  conditions  of  practical  steam 
engines,  it  will  be  found  a  very  serious  fiuan- 
tit3'  exerting  a  marked  influence^on  the  econ- 
omy with  which  the  power  is  developed. 

The  following  question  must  now  be  an- 
swered: In  what  state  is  the  water  of  lique- 
faction due  to  the  expansion  of  steam  per  se 
to  be  found",  and  how  is  this  liquefaction  dis- 
tributed among  the  molecules  of  the  steam? 

Steam  is  composed  of  h3^drogen  and  oxy- 
gen, and  its  simplest  conceivable  molecule 
would  contain  two  atoms  of  the  former  and 
one  atom  of  the  latter;  but  the  real  steam 
molecule  is  doubtless  a  group  of  such  sim- 
ple molecules  linked  together  in  an  unknown 
manner  and  acting  as  a  unit.  The  molecule 
IS  acted  on  by  a  certain  force,  which  main- 
tains it  at  a  determinate  speed,  its  vis 
viva  being  represented  b3'  the  product  of 
its  mass  into  the  square  of  its  speed.  If, 
now,  (say)  one-half  the  mass  be  detached, 
the  impelling  force  remaining  as  before,  the 
remaining  half  mass  will  move  with  in- 
creased speed,  and  will  have  a  corresponding- 
increase  of  vis  viva.  This  is  what  takes 
place  with  steam  when  it  expands  ;  every 
steam  molecule  undergoing  partial  liquefac- 
tion; that  is, liquefaction  of  one  or  more  of  the 
simple  molecules  composing  it,  in  order  that 
the  remaining  simple  molecules  of  the  steam 
molecule  may  receive  the  necessary  increase 
of  vis  viva  for  maintaining  them  in  the 
foi'm  of  steam.  Always,  when  saturated 
steam  expands,  with  or  without  doing  exter- 
nal work,  this  molecular  liquefaction  oc 
curs,  and  in  proportion  to  the  measure 
of  the  expansion.  The  more  the  steam 
is  expanded,  the -moi-e  of  the  simple  mole 
cules  composing  the  original  steam 
molecules  will  be  liquefied.  Expanded 
steam  is  thus  wet  steam,  and  wetter  in 
proportion  as  it  is  more  expanded.  Further, 
it  is  the  only  kind  of  wet  steam.  This  water 
of  hquefaction  being  in  infinitesimal  drops 
or  masses,  will  long  remain  suspended  me- 
chanically' in  the  remaining  steam,  render- 
ing the  latter  opaque  and  giving  it  the  ap 
pearance  of  haze,  mist,  fog,  or  cloud.  With 


*  A  lecture  delivered  heifore  tlm  Sitilcv  folli-sip  nl  Mi. 
Univevsity,  Itliaca,  N.  Y, 


sufficient  time,  however,  these  inconceivably 
small  drops  of  water  would  precipitate  by 
gravity  upon  the  surfaces  beneath  them, 
but  their  descent  through  the  resisting  me- 
dium of  the  steam  would  be  so  exceedingly 
slow  that  in  the  case  of  the  steam  engine 
this  precipitation  never  occurs  for  want  of 
time,  and  the  liquefied  simple  molecules  are 
swept  through  the  engine  without  sensible 
deposition.  Unexpanded  steam  is  always 
transparent;  it  is  an  invisible  vapor;  nor  is 
its  invisibility  affected  by  mere  mixture 
with  it  of  additional  water  of  the  same  tem- 
perature, as  in  thecase  of  boilers  priming  or 
foaming.  The  primed  or  foamed  over-water 
constitutes  a  distinct  mass,  side  by  side  with 
the  steam,  but  not  intimately  mingled  with 
it,  and  separable  almost  instantly  by 
gravity.  The  steam  itself  in  this  case  is  not 
wet. 

Until  the  constitution  of  matter  and  the 
forces  which  produce  the  movements  of  its 
atoms  are  exactly  known,  the  precise  condi- 
tions of  no  physical  problem  can  be  given, 
but  even  with  vague  generalizations,  con- 
firmed by  experiment,  some  approach  can 
be  made  to  a  decision.  Above  all,  in  order 
to  understand  the  action  of  any  force,  we 
must  be  able  to  form  material  conct'ptions 
of  its  operation,  without  which  tangibility 
we  cannot  have  any  real  grasp  of  the 
subject. 

There  remains  a  second  cause  of  licjuefac 
tion  of  expanding  steam  in  a  steam  engine, 
namely,  the  external  or  commercial  work 
done  "by  that  steam,  including  overcoming 
the  back  pressure  against  the  piston;  this 
liquefaction  is  directly  proportional  to  the 
heat  transmuted  into  the  work  done  hy  the 
expanding  steam,  counting  that  work  down 
to  the  zero  of  pressure.  In  other  words,  the 
foregoing  deals  with  the  consumption  of 
heat, or  of  vis  t;a,connected  with  the  trans- 
ference of  heat  or  vis  viva  from  some  of  the 
molecules  of  the  expanding  steam  to  the  re- 
mainder, in  order  to  maintain  the  eciuilib- 
riuni  of  the  latter  after  the  expansion, 
the  action  being  wholly  internal  to  the 
steam,  and  neither  affecting  nor  being  affect- 
ed by  the  external  work  done  by  the  expand- 
ing steam;  but  when  steam  expands  against 
an  external  resistance  it  does  external  work, 
undergoing  thereby  a  corresponding  loss  of 
heat,  and  suffering  an  equivalent  liquefac- 
tion. 

The  steam  molecules  strike  the  piston 
with  a  VIS  viva  represented  b}"  the  product 
of  their  mass  into  the  square  of  their  mean 
velocity.  The  loaded  piston  being  free  to 
move,  yields  to  the  impact,  and  in  moving 
takes  up  a  portion  of  the  vis  viva  of  the 
striking  molecules,  which  of  course  lose  ex- 
actly that  portion,  having  transferred  it  to 
the  piston.  As  regards  the  steam  in  the 
cyhnder  previous  to  the  commencement  of 
its  expansion, this  loss  of  visvivais  instantly' 
restored  from  the  boiler  (at  the  expense  of 
the  fuel),  so  that  no  liquefaction  of  steam 
takes  place  in  the  cylinder  from  this  cause 
previous  to  its  expansion,  the  loss  of  heat 
being  transferred  from  the  cylinder  steam 
to  the  boiler  steam,  which  continually  re- 
ceives fresh  accessions  of  heat  from  the  burn- 
ing fuel.  There  is  a  real  liquefaction  of 
steam  in  the  boiler  corresponding  to  the  heat 
equivalent  of  the  work  done  in  the  cylinder 
previous  to  the  expansion  of  the  steam,  but 
the  water  of  this  liquefaction  is  instantly 
revaporized  in  the  boiler  by  the  fuel.  But 
when  the  steam  commences  to  expand,  after 
the  closing  of  the  cut-off  valve  of  the  cylin 
der,  it  is  separated  from  the  boiler  steain, 
and  can  no  longer  receive  accessions  of  vis 
viva  or  heat  therefrom;  consequently,  all  the 
heat  transmuted  into  the  external  work  of  the 
expanding  steam  has  then  to  be  tak<'n  from 
that  steam  itself,  which  undergoes  a  result- 
ing liquefaction  corresponding  to  the  heat  or 
vis  viva  transmuted  into  this  work.  When 
expanding  steam  does  extei'nal  work,  it  not 
only  partially  liquefies  correspondingly  to 
that  work,  but  that  liquefaction  is  accom- 
panied hv  the  additional  liquefaction  due  to 
the  increase  of  the  latent  heat .    The  great*;r 


the  expansion  the  greater  the  liquefaction 
from  both  causes.  The  temperature  of 
expanding  steam,  when  that  steam  remains 
in  the  saturated  state,  as  it  does  when  per 
forming  work,  decreases  with  each  increase 
of  expansion;  and,  when  it  falls  to  some- 
thing less  than  32°  F.,  it  changes  into  water; 
the  liquefaction  has  become  total,  and  that 
is  the  physical  limit  of  the  expansion  of  satu- 
rated steam. 

The  quantity  of  heat  or  molecular  vis 
viva  transmuted  by  expanding  steam  into 
the  external  work  developed  by  the  expan- 
sion can  be  calculated.  Accepting  789i 
foot-pounds  of  work  as  the  mechanical 
equivalent  of  one  Fahrenheit  unit  of  heat, 
the  division  of  the  number  of  foot  pounds  of 
work  done  by  the  expanding  steam,  by 
789],  gives  the  number  of  Fahrenheit  units 
transmuted  into  that  work,  and  if  this  quo- 
tient be  divided  by  the  mean  latent  heat  of 
the  expanding  steam,  the  quotient  will  give 
the  number  of  pounds  weight  of  steam 
)i(iuefied  to  furnish  this  quantity  of  heat. 

The  number  of  foot-pounds  of  work  done 
by  the  expanding  steam  must  be  obtained 
experimentally-  (by  an  indicator  in  the  case 
of  the  steam  engine),  as  the  curve  of  the  ex- 
panding pressures  cannot  possibly  be  calcu- 
lated, even  under  abstract  conditions,  much 
less  under  the  practical  conditions  of  a 
steam  engine. 

From  the  moment  the  steam  begins  to  ex- 
pand there  are  simultaneously  a  continuous 
molecular  liquefaction  of  a  portion  of  it,  and 
a  continuous  diminution  of  its  temperature, 
both  of  which  tend  to  lessen  its  pressure. 
There  is,  also,  during  the  expansion  portion 
of  the  stroke  of  the  piston,  a  continuous 
evaporation  of  steam  from  the  water  of 
liquefaction  due  to  the  heat  interaction  of 
the  metal  of  the  cylinder  with  the  steam, 
and  this  evaporation  tends  to  continuou.sly 
increase  the  pressure.    Now  if  the  lessening 
of  the  pressure  by  the  molecular  liquefac- 
tions were  exactly  compensated  by  the  in- 
creasing of  the  pressure  by  the  steam  of  the 
revaporized  water  of  liquefaction  due  to  the 
interaction  of  the  metal  of  the  cylinder,  the 
curve  of  the  pressures  of  the  expanding 
steam  would  exactly  follow  the  Mariotte 
law.    Again,  the  molecular  liquefactions 
and  the  decrease  of  temperature  are  caused 
wholly  by  the  expansion  of  the  steam,  and 
the  interaction  of  the  metal  of  the  cylinder 
is  like  wise  caused  almost  wholly  by  the  ex- 
pansion of  the  steam,  so  that  if  all  the  waier 
of  liquefaction  due  to  the  interaction  of  the 
metal  were  revaporized  during  the  expan- 
sion portion  of  the  stroke  of  the  piston, 
which,  in  general,  is  tlwj  fact,  and  if  all  the 
molecular  liquefactions  took  place  during 
the  same  portion  of  the  stroke,  the  two 
should  counterbalance  each  other,  for  they 
stand  in  the  relation  of  cause  and  etlect. 
But  all  the  molecular  liquefactions  do  not 
take  place  during  the  expansion  portion  of 
the  stroke  of  the  piston:  some  liquefaction 
takes    place  during  the  exhaust  stroke, 
caused  by  the  expansive  expulsion  of  the 
steain  from  the  cylinder  after  the  opening  of 
the  exhaust  port,  and   some  liquefaction 
takes  place  due  to  the  transportation  of  the 
steam  from  the  boiler  to  the  cylinder.  In 
general,  the  steam  evaporated   fiom  the 
water  of  liquefaction  due  to  the  heat  inter- 
action of  the  metal  during  the  expansion 
portion  of  the  stroke,  exceeds  by  a  very 
variable  fraction  sometimes  very  small  and 
sometimes  (|Uite  lai'ge,  according  to  the 
regimen  of  the  steam)  the  molecular  liquefac- 
tions during  the  same  portion  of  the  stroke, 
so  that  the  pressui  es  given  on  the  indicator 
diagram  by  the  expanding  steam  rise  higher 
and  higher  above  the  pressures  due  to  the 
Mariottelaw,  as  the  piston  advances,  until  at 
•I  the  end  of  its  stroke  the  difference  is  the  great- 
est.   When  the  steam  is  used  without  expan- 
sion in  medium  sized  and  large  cylinders,  it 
expei-iences  but  very  little  liquefaction. 
(To  be  contmtted.) 

Send  for  our  ciicular  of  casli  rates  for 
canvassers, 
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EVIL  OF  BLOWING  DOWN  MARINE 
BOILERS. 

No  doubt  there  are  many  younf^-  engineers 
anxious  to  know  the  best  way  to  preserve, 
and  the  most  economical  way  to  work,  a 
inarine  boiler.  It  is  not  an  easy  matter 
when  he  has  toserv^e  under  half  dozen,  more 
or  less,  chief  eng-ineers,  not  any  two  of  whom 
work  the  boiler  alike.  The  first  tells  him 
not  to  allow  the  density  to  exceed  at  200 
deg"rees  Fahr.;  not  to  blow  down  tin;  boiler 
on  arrival  in  port  until  the  steam  is  down  to 
35  lbs.;  never  to  open  tubes,  doors,  etc. 
The  next  tells  him  the  density  must  be  kept 
at  II,  but  on  no  account  to  exceed  that,  as  it 
is  dang-erous;  never  allow  the  safety  valves  to 
lift,  and,  if  you  cannot  check  the  steam  with 
the  dampers,  open  tube  doors;  on  arrival  in 
port  blow  down  the  boiler  with  full  work- 
ing- pressure,  for  if  the  steam  g-ets  low  the 
boiler  will  vibrate,  and  cause  the  seams  to 
leak;  use  plenty  of  lime,  etc.,  etc.,  in  the 
boiler.  Other  engineers  have  a  cra/.e  for 
using  soda,  quite  irrespective  of  the  nature 
of  the  water  they  are  using-,  or  the  state  of 
the  boiler  internally.  For  instance,  a  chief 
on  his  arrival  home  was  told  that  he  was 
making-  very  long  runs,  when  he  replied 
that  he  could  not  di-ive  the  engines,  because 
the  boilers  were  priming  badly,  and  valves 
grunting-  fearfully,  and  all  the  cocks  on  boil- 
er were  in  bad  condition,  etc.  Tiiis  steamer 
was  eig-ht  years  old,  and  the  boilers  had 
never  primed  before. 

After  investigation,  the  chief  was  asked  if 
he  had  been  using-  soda,  when  he  answered: 
"Oh,  yes!  I  put  soda  in  tlie  boiler  every 
day."  And,  to  make  matters  worse,  he  was 
using  river  water  from  tanks  all  the  voy<age. 
The  use  of  soda  should  always  be  accom- 
panied by  frequent  and  regular  scumming- 
down  to  prevent  priming-  and  all  its  accom- 
panying evils.  Soda  thickens  the  water, 
and  should  there  be  g-reasy  matter  in  the 
water,  the  application  of  soda  will  cause  the 
water  to  foam  and  produce  an  increased 
amount  of  fine  g-rit  and  powder,  which  fioat 
on  the  surface.  This  getting  into  the  cocks 
causes  them  to  leak,  and  it  is  also  carried 
away  by  the  steam  into  the  eng-ines,  cutting- 
the  slide  valve  and  cylinder  faces,  causing: 
g-reat  increase  of  friction,  besides  destr-oying- 
the  packmg,  etc.  Therefore,  soda  should 
not  be  used  except  when  absolutely  neces- 
sary, and  then  in  very  small  quantities.  A 
littie  soda  put  into  the  boiler  on  arriving  in 
port  will  loosen  the  incrustation,  but  be 
careful  that  the  grit  does  not  g-et  throug-h 
into  the  engines.  Before  leaving  this  sub- 
ject I  should  like  to  draw  the  attention  of 
eng-ineers  to  the  necessity  of  getting-  the  best 
soda,  as  inferior  con  tarns  acids  which 
causes  corrosion,  and  is  very  injurious  to 
the  boiler  plates.  There  is  more  waste 
in  blowing  aboiler  down  than  is  considered 
by  many  engineers,  and  to  blow  a  boiler 
down  when  the  density  has  only  reach- 
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loss.  It  should  be  borne  in  mind  that  the 
salinometer  does  not  show  the  nature  of  the 
ingredients  which  make  up  the  density  of 
the  water,  but  only  the  density.  Thus,  if 
the  water  should  contain  oil,  mud,  oi-  other 
matters,  they  will  affect  the  salinometer; 
besides,  it  is  not  the  high  density  that 
causes  heav^'  incrustation  and  scale,  but  the 
frequent  changing  of  the  water. 

By  way  of  illustration,  take  a  steamer 
sailing  between  Liverpool  and  New  York, 
the  passage  occupying  ten  da3-s.  On  leaving, 
the  density  of  water  in  the  boiler  was  |-| 
(we  will  take  one  boiler,  20  in.  x  19  in.,  with 
six  furnaces,  three  combustion  chambers, 
ordinai-y  boiler,  and  evaporation).  The  first 
day  out  the  chief  gives  orders  that  the  water 
in  the  boiler  is  to  be  blown  down  12  in.  evei-y 
day,  so  as  to  keep  the  density  from  rising. 
By  doing  this,  he  deposits  in  the  boiler  404 
lbs.  per  day,  or,  during  the  passage.  2  tons 
1  cwt.  \       -^0  lbs.  of  what  is  commonly 


called  salt.  Taking  the  boiler  to  be  in  good 
condition,  and  no  more  than  ordinary  leakage 
about  pumps  and  glands,  etc.,  the  densit\- 
would  rise  on  an  average  about  per  day, 
and  if  the  chief  had  only  worked  the  density 
up  to  ^  he  would  have  ellected  a  great 
saving  in  in  heal,  fuel,  and  labor.  Some  one 
may  say:  "  But  you  blow  out  as  much  brine 
(or  salt)  as  you  put  in."  Just  so,  if  tiie 
whole  of  the  solid  ingredients  that  entered 
into  the  boiler  wei-e  suspended  erjually 
throughout  the  whole  body  of  the  watei-  in 
the  boilei-,  but  such  is  not  the  case.  All 
matter,  except  the  salts  of  soda,  is  precipi- 
tated by  raising  the  temperature.  The  sul 
phate  of  lime,  the  most  trouldesome  to  (-e- 
move,  is  not  long  held  in  suspension,  and 
this  deposit  seriously  detracts  from  the  heat- 
conducting  power  of  the  plates.  The  heat- 
conducting  power  of  scale  being  only  about 
i^.jth  of  that  of  metal.  Again,  some  one  will 
say  you  burn  much  more  coal  by  allowing 
the  density  to  rise  so  high.  Much  less  than 
the  usual  amount;  as  the  difference  of  boil- 
ing point  between  and  I' %  is  only  3  deg. 
Fahr.;  that  is,  water  with  a  density  of  j'., 
boils  at  21;}. 2  deg.,  and  of  f  |  at  210.3 
deg.  Fahr.,  while  the  loss  through  blowing 
down  is  1 32  per  cent,  of  fuel  used  per  day 
Xl.51  per  cent,  of  the  total  heat  in  the 
boiler,  and  the  loss  of  fuel  caused  by  incrus- 
tation is  from  15  to  20  per  cent,  for  a  thick- 
ness of  ,V  in. 

Expansion  and  contraction  may  be  con- 
sidered among  the  most  importanii  matters 
concerning  large  boilers.  Forcing  the  fires 
to  get  up  steam  quickly,  and  blowing  down 
the  boiler  on  arriving  in  port,  when  the 
plates]  and  brickwork  are  at  high  tempera- 
ture, Iturns  a  new  boiler  into  an  old  one 
sooner  than  anything  else,  as  git  leads  to 
groovin<»-,  leakage  at  tube  ends,  seam,  and 
rivets  in  combustion  chamber,  and  besides 
strains  the  plates.  It  has  even  been  known 
to  rip  the  ring  seams  of  rivets  at  the  bottom 
of  the  shell,  through  exposing  the  boiler  to 
rapid  changes  of  temperature.  Take  for  in- 
stance, the  before-mentioned  boiler;  it  will 
take  to  build  one  bridge,  1,292  lbs.  of  bricks 
and  2  cwt.  of  fire  clay,  and  for  the  three 
bridges,  1  ton  19  cwt.  22  lbs.  This  boiler  is 
blown  down  on  arrival  in  port  to  the  salino- 
meter cock,  and  that  as  soon  as  the  fires  are 
drawn,  with  a  steam  pressure  of  80  lbs.  per 
square  inch  and  a  temperatui-e  of  312.0 deg., 
and  with  the  before-mentioned  mass  of  bricks 
and  cla.y,  and  the  bar-bearers  red  hot;  and 
as  brickwork  is  a  bad  conductor,  or  a  good 
retainer,  of  heat,  if  follows  that  while  the 
upper  part  of  the  boiler  is  cooling  down 
quickly,  the  bottom  parts  are  kept  at  a  high 
temperature  b}'  conduction  and  radiation 
from  this  great  mass  of  bricks,  etc. 

Say  that  the  temperature  at  the  bottom  is 
180.0  deg  Fahr.,  and  that  at  the  top  90.0 
Fahr.,  taking  the  temperature  of  the  air 
outside  of  the  boiler  at  50.0  deg.  Fahr.,  the 
expansion  at  the  top  will  be  equal  to  .0673, 
and  that  at  the  bottom  .2214,  the  difference 
of  expansion  being  .1542,  which  throws  a 
strain  of  nearlj-  8  .tons  on  the  plates.  Too 
much  care  cannot  therefore  be  taken  to  keep 
the  boiler  at  an  even  temperature.  Again, 
if  the  boiler  IS  blown  down,  while  the  plates, 
brickwork,  etc.,  are  at  high  temperature, 
the  sludge,  that  is  the  deposited  sulphate  of 
soda,  carbonate  of  lime,  etc.,  especially  the 
latter,  are  baked  into  a  very  hard  crust  or 
scale,  and  cannot  Jbe  removed  without  the 
use  of  scaling  hammers,  which  means  delay, 
labor,  and  expense.  If  the  water  is  allowed 
to  cool  down  in  the  boiler,  the  deposit  will 
be  found  as  fine  powder,  and  the  scale  pre- 
viously formed  on  the  furnace,  etc.,  cracked 
and  loose,  and  easily  removable.  The  water 
should  never  be  blown  or  run  out  of  a  boiler 
when  the  plates,  etc.,  are  at  a  high  temper- 
ature, but  in  case  of  emergency  cold  water 
may  be  pumped  into  the  boiler  to  mix  with 
the  hot,  so  as  to  cool  it  down  gradually  and 
generaHy,  and  not  suddenly  and  locally. — 
W.  O.  ri'u/Iics,  in  Engineers'  Gazette.  " 

Senl)  for  our  circular  to  canvassers. 


FACTS   CONCERNING  EMERY  WHEELS. 

.\'oTHi.\<i  co^l  fiiici'v  wIkm'I  users  so 

much  loss  as  their  false  estimate  of  the  money 
value  of  durability.  It  may  be  possible  to 
get  an  emei-y  wheel  so  friable  that  its  rapid- 
ity of  weai-  is  not  ('([ualed  by  its  increa.se  of 
product;  but  this  investigation  seems  to 
show  that  the  majority  of  American  wheels 
are  too  durable  and  too  unproductive.  The 
average  metal  i-emovable  of  all  the  makes,  at 
a  fair,  oidinary  working  pressure,  was  1.42 
ounces  per  minute,  ljut  out  of  fifteen  makes 
ten  fell  short  of  this  average. 

While  the  consumption  of  wheel  itiatcrial 
does  not  bear  a  i-i-gulai-  |>roportion  U>  the 
amount  of  metal  ground,  yet,  as  a  genei  al 
rule,  increased  wheel  consumption  imjjlies 
incieased  product.  So  marked  is  the  rule 
that  it  may  be  safely  assumed  that  any 
wheel  which  is  notable  foi-  its dui-al)ility  will 
be  a  mai  kedly  slow  gi  inder. 

If  we  seek  for  an  intelligible  reason  why 
the  workman  should  prefer  a  slow  cutting 
wheel,  we  can  find  but  one,  and  that  is,  that 
sometimes  it  appears  to  minister  to  his  lazi- 
ness, and  alfoid  relief  from  the  strain  of 
continuous  woik.  But  this  is  an  appear- 
ance only  and  a  sham. 

We  have  stated  that  the  aveiage  metal 
removal  per  minute  of  the  fifteen  make  was 
1  42  100  ounces,  and  that  10  fell  short  of  this 
average.  This  average,  however,  was  at 
what  we  call  a  fair,  ordinary  pre.ssure. 
Now.  in  many  cases  the  workmen  is  not 
satisfied  with  the  small  product,  and  to  se- 
cure a  greater,  applies  more  pressure. 
This  pressure  soon  exhausts  him,  and  he 
then  gets  rest  and  change  of  work  by  stop- 
ping- the  machine  and  proceeding  to  chip  or 
hack  the  face  of  his  wheel.  This  investiga- 
tion .shows  that  some  of  the  so-called  very 
durable  wheels  largely  increase  their  prod- 
uct if  a  great  pressure  is  applied.  We  cite, 
as  illustration,  the  case  of  one  well-known 
and  popular  make,  whose  average  metal  re- 
moval per  minute,  at  a  fair,  ordinary  press- 
ure, wasonl3'  72-100  of  an  ounce,  but  which, 
when  the  pressure  was  increased  about  2^ 
times,  attained  an  average  of  7  9-100  ounces. 
The  maximum  metal  removal  of  this  wheel  in 
any  one  minute  was  11  6G-100 ounces,  yet  in 
some  cases  its  minute  metal  removal  was  ab- 
solutely nothing.  The  pressure  which  .secured 
the  average  of  7  9-100  ounces  per  minute 
was  an  excessive  pressure — a  pressure  at 
which  some  makes  would  be  dangerous  in 
the  extreme  and  which  no  workman  could 
maintain.  It  is  to  obtain  rest,  and  change 
from  the  too  heavy  work  necessitated  by  ex- 
tra durable  wheels,  that  men  gladly  accept 
the  job  of  chipping  and  hacking  a  wheel. 
How  much  time  is  thus  lost,  and  how  much 
wheel  material  wasted,  it  is  impossible  to 
say,  and  ecpially  incalculable  is  the  waste  of 
physical  ellortin  striving  by  undue  pr-e.ssure 
to  exact  a  reasonable  product  from  an  over 
liard  wheel. 

If  wheels  were  provided  which  gave  a  fair 
product  under  light  pre.ssure,  metal  grinding 
by  the  use  of  solid  emery  wheels  would  not 
only  be  easier  for  the  workman,  but  much 
more  profitable.  In  attempting  to  introduce 
free  cutting  wheels,  instead  of  the  over-dur- 
able ones,  one  practical  ditficulty  is  fre- 
quently met.  That  is  that  the  workman, 
habituated  to  excessive  pressure,  applies 
such  pressure  u.selessly,  to  the  softer  and 
freer  cutting  wheel,  and  so  weai-s  it  out  with 
unnecessary  rapidity  and  without  adequate 
increase  of  product . 

It  is  our  lirm  belief  that  the  general  re- 
sults of  this  investigation  show  the  use  of 
too  many  hard  wheels,  and  the  survival  in 
grinding  processes  by  solid  emery  wheels  of 
the  same  old  methods  which  characterized 
British  i)ractiie  iiy  grindstones.  The  in- 
creasing use  of  waterproof  wheels,  run  wet, 
also  tends  to  the  u.se  of  over  hard  wheels, 
and  to  careless  work.  The  grinder  thinks 
it  easier  to  press  his  tool  hard  against  a 
hard  wheel,  and  trust  to  the  use  of  water  to 
prevent  overheating,  than  to  manipulate  the 
tool  with  cai  e  against  a  free  cutting  whMl 
at  high  ip««d.— r.  Duncan  Par^t. 


106 


THE  ENGINEER. 


OVERHEATED  FURNACE  CROWNS. 

A  LONG  experience  of  human  nature  has 
given  rise  to  the  old  saw,  that  "  give  a  lie  a 
start,  and  3' ou  must  chase  it  round  the  world 
ere  ,you  catch  it."  In  nothing  is  this  more 
true  than  in  the  case  of  a  false  theory.  One 
of  the  most  persistent  of  these  fallacies  has 
been  the  theory  that  turning  on  the  feed  to 
a  boiler,  in  which  the  furnace  crown  had 
been  allowed  to  get  red  hot,  would  cause  an 
instantaneous  ji'eneration  of  such  an  enor- 
mous volume  of  steam  that  the  safety  valves 
would  be  unable  to  pass  it,  and  an  explosion 
would  almost  inevitably''  occur.  This  state- 
ment was  made  in  almost  the  above  words 
by  Mr.  Parkes,  M.  I.  C.  E.,  in  the  course  of  a 
discussion  on  boiler  explosions  in  the  Institu- 
tion of  Civil  Engineers  in  the  year  of  1841 ,  and 
has  been  repeated,  more  or  less  emphatically, 
by  many  engineers  and  others  since  that 
date.  The  theory  had,  it  must  be  admitted, 
several  advantages.  When  an  explosion  oc- 
curred, it  was  very  comforting  to  the  owner 
and  builder  to  be  able  to  attribute  it  to  the 
carelessness  of  the  unfortunate  stoker,  who 
was  perhaps  killed  by  the  explosion,  rather 
than  to  want  of  strength  in  the  boiler  aris- 
ing either  from  bad  construction  or  ineffi- 
cient inspection,  resulting  in  imperfect  main- 
tenance. Probably  few  theories  have  been 
more  mischievous.  Only  a  short  time  ago 
a  firm  of  engine  builders  in  the  North  were 
appealed  to  by  a  farmer  to  increase  the  valve 
load  on  a  second-hand  boiler  froin  45  lbs. 
to  80  lbs.  per  square  inch.  They  examined 
the  boiler  and  informed  the  owner  that  they 
did  not  consider  it  safe  at  its  present  load. 
In  reply,  the  farmer,  with  the  sublime  self- 
confidence  of  a  half-educated  amateur,  pro- 
ceeded to  inform  them  that  "the  latest 
scientific  discoveries  demonstrate  that  a 
boiler  cannot  burst  if  you  keep  it  full  of 
water."  In  spite  of  this,  however,  and  ap- 
parently iliuch  to  his  surprise,  he  failed  to 
convince  the  firm  that  the  strength  of  a 
wrought-iron  boiler  shell  was  in  Einy  way  af- 
fected by  the  quantity^  of  water  inside  it.  Even 
distinguished  scientific  men,  like  Professor 
Tyndall,  have  backed  up  this  ancient  super- 
stition, modified,  however,  by  supposing  the 
water  to  assume  a  spheroidal  state  on  reach- 
ing the  hot  plates. 

The  Manchester  Steam  Users'  Associa- 
tion have  always  believed  this  theory  to  be 
unfounded  on  fact,  and  as  long  ago  as  1867 
made  some  experiments  -by  injecting  water 
into  red-hot  household  boilers  and  found  no 
explosion  resulted.  It  was,  however, 
thought  that  it  would  be  well  to  repeat  the 
experiments  with  an  ordinary  Lancashire 
boiler,  and  this  the  Association  have  done, 
and  in  the  most  public-spirited  way'  are  now 
publishing  their  results  for  the  benefit  of  all 
steam  users.  The  boiler  chosen  was  of  iron. 
27  ft.  9  in.  long  and  7  ft.  in  diameter,  with 
two  furnace  tubes  3  ft.  in  diameter,  which 
were  not  strengthened  against  collapse 
in  Siny  way.  The  shell  plates  were  j\  in. 
thick,  the  end  plates  y\  in.,  and  the  furnace 
tubes  iV  in.  thick.  The  fire  grates  were 
6  ft.  long  and  3  ft.  wide.  The  boiler  mount- 
ings were:  Two  feed  valves  2^  in  in  diame- 
ter, two  glass  water  gauges,  one  blow  out 
tap  2^  in.  in  diameter,  one  7  in.  dial  press- 
ure gauge  reading  to  150  lbs.  per  square 
inch,  fitted  with  a  maximum  index  finger, 
and  two  safety  valves,  one  of  3  in.  and  one 
of  4  in.  in  diameter.  The  feed  inlets  entered 
the  boiler  about  6  in.  above  the  flues,  and 
from  them  the  water  entered  dispersion 
pipes  6  ft.  6  in.  in  length,  which  scattered 
the  water  directly;'  on  top  of  the  flues.  To 
protect  observers,  a  stout  barricade  of  3  in. 
planks  backed  by  earthwork  was  erected 
in  front  of  the  boiler,  and  a  small  hut,  also 
of  3  in.  planks,  was  erected  33  ft  from  the 
boiler;  in  this  a  supplementary  water  gauge 
and  pressure  gauge  w^ere  fitted.  The  feed 
and  blow-out  pipes  were  also  carried  through 
the  observatory,  and  the  flow  through  them 
could  be  regulated  hy  valves  there.  Cords 
connected  to  the  safety  valves  allowed  these 
to  be  eased  without  leaving  the  hut,  and  six 
index  fingers,  moving  over  graduated  scales. 


and  connected  to  rods  passing  through 
stuffing-boxes  in  the  boiler  shell  down  to  the 
flues,  showed  any  yielding  of  the  furnace 
crowns. 

In  commencing  the  experiments  a  difficulty 
arose  as  to  the  proper  moment  for  the  injec- 
tion of  the  feed.  Owing  to  the  danger,  it  was 
impossible  to  watch  the  furnace  crowns  till 
they  got  red  hot,  and  it  was  therefore  deter- 
mined to  make  the  first  trial  at  atmospheric 
pressure.  The  safety  valves  were  therefore 
propped  open,  and  the  water  blovvn  down  to 
16  in.  below  the  level  of  the  furnace  crowns. 
The  larger  safety  valve  was  then  closed, 
but  by  an  oversight  the  smaller  was  left 
open,  and  the  -feed  turned  on  at  the  rate  of 
5j-  cubic  feet  per  minute.  The  pressure  of 
the  steam  rose  in  IJ  minutes  from  6  lbs.  to 
12  lbs.,  but  at  the  end  of  one  minute  more  it 
had  fallen  again  to  1  lb.  above  the  atmos- 
phere. It  was  determined  to  repeat  this 
experiment,  closing  both  valves.  The  water 
was  again  blown  down  16  in.  below  the  level 
of  the  furnace  crowns,  during  which  time 
the  fire  was  7  in.  thick  and  burning  clear 
and  bright,  with  the  dampers  full  open. 
The  feed  was  then  turned  on  and  the  press- 
ure rose  to  27  lbs.  per  square  in.  in  three- 
quarters  of  a  minute,  the  safety  valve  being 
loaded  to  50  lbs.  After  this  it  gradually^ 
fell,  and  in  13^  minutes  had  been  reduced 
again  to  6  lbs. 

These  two  experiments  alone  should  be 
sufficient  to  kill  the  bogey  which  was  raised 
so  many  years  ago  and  has  not  3'et  been 
laid.  It  is  hardly  possible  that  the  water 
should  get  as  short  in  practice  as  it  did  in 
these  experiments,  or  that  such  a  large  ex- 
tent of  surface  should  be  overheated.  Yet, 
instead  of  a  sudden  explosive  generation  of 
steam, which  the  safety  valves  should  he  un- 
able to  pass,  the  maximum  pressure  reached 
was  only  27  lbs.,  or  quite  insufficient  to 
make  the  safet^y  valves  blow  off.  It  is  true 
that  the  pressure  in  the  boiler  was  very  low 
at  the  time  the  water  was  turned  on,  but 
from  the  data  given  it  is  eas.y  to  find  the 
weight  of  steam  generated.  Full  particu- 
lars of  the  boiler  are  not  to  hand,  but  on 
scaling  the  sketches  sent  us  it  appears  that 
at  the  time  the  water  was  turned  on  in  the 
second  experiment  the  steam  space  in  the 
boiler  was  about  460  cubic  feet.  The  press- 
ure at  the  instant  of  turning  on  the  water 
was  6  lbs.  above  the  atmosphere,  whence 
the  weight  of  steam  in  the  boiler  at  the 
time  was  about  24  lbs.  In  three-quarters 
of  a  minute  the  pressure  was  increased  to 
27  lbs.,  after  which  it  fell.  At  this  latter 
pressure  there  would  be  about  46^  lbs.  of 
steam  in  the  boiler,  so  that  under  the  most 
favorable  conditions  the  overheated  plates 
in  two  furnaces  were  ou]y  able  to  turn  2?^ 
lbs.  of  water  into  steam.  In  the  same  time 
the  furnaces, under  very  ordinary  conditions, 
in  which  10  lbs.  of  coal  are  burnt  per  square 
foot  of  fire  grate  per  hour,  with  an  evapora- 
tion of  8  lbs.  of  water  per  pound  of  coal, 
would  have  turned  no  less  than  36  lbs.  of 
water  into  steam.  As  the  safety  valves  are 
designed  to  pass,  if  necessary,  all  the  steam 
the  furnaces  can  make,  it  appears  that  they 
would  not  have  the  slightest  diflficulty^  in 
dealing  with  the  evaporation  due  to  over- 
heated furnace  plates. 

Gaining  confidence  from  the  success  of 
their  first  experiments,  the  officials  of  the 
Manchester  Steam  Users'  Association  next 
proceeded  to  experiment  at  higher  pressures. 
The  overheated  furnace  plates,  which  had 
been  damasred  in  the  experiments  just  de- 
scribed, were  first  removed,  and  after  rolling 
them  to  bring  them  back  to  their  proper 
shape,  were  replaced  in  the  flue.  The  boiler 
was  then  tested  up  to  100  lbs.  hydraulic 
pressure,  which  it  stood  satisfactorily,  and 
the  preparations  for  the  new  experiment 
were  accordingly  proceeded  with.  It  was 
thought  that  the  difficulty'  of  knowing  when 
to  inject  the  feed  water  might  be  met  by 
carefully  watching  the  indicators  in  the  ob- 
servatory, which  were  connected  with  rods 
resting  on  the  top  of  the  flue.  On  the  first 
signs  of  collapse  thus  ascei'tained  the  feed 


water  w-as  turned  on.  Nevertheless,  the 
right-hand  furnace  completely  collapsed, and 
the  steam  and  water  rushed  out  below  the 
bars.  At  this  moment  the  steam  pressure 
was  50  lbs.  per  square  inch,  and  the  rush  of 
steam  and  water  was  very  violent. 

ThS  collapse  of  this  flue  was  the  only  injury 
the  boiler  received,  the  shell  being  totally  un- 
affected by  the  failure.  A  number  of  lead 
strips,  w'hich  had  been  laid  on  top  of  the  fur- 
nace tube,  were  melted  through,  and  were 
afterwards  found  at  the  bottom  of  the  boiler. 

In  all  the  preceding  experiments  the  water 
level  had  been  reduced  by  blowing  out  as 
much  water  as  necessary  through  the  blow- 
out cock,  but  in  tlie  succeeding  experiments 
it  was  determined  to  reduce  the  level  by 
stopping  the  feed  and  evaporating  the  water 
off.  The  results  obtained  fully  confirmed 
the  previous  ones.  The  pressure  in  every 
case  commenced  to  fall  the  moment  the  feed 
was  turned  on,  and  thus  the  bogey  of  instant- 
aneous evaporation  may  be  said  to  be  flnally 
laid  to  rest. 

In  order  to  insure  that  the  plates  actually 
attained  a  red  heat,  Mr.  Lavington  E. 
Fletcher,  who  kindly  furnished  us  with  ad- 
vanced proofs  of  his  report,  which  we  shall 
shortly  publish  in  full,  had  a  number  of  fea- 
sible plugs  prepared  of  special  alloys,  and 
sample  plugs  were  tested  by  inserting  them 
in  flat  plates,  which  were  then  heated  to  red- 
ness over  an  open  fire.  Several  of  these 
plugs  were  inserted  in  the  furnace  tubes  in 
the  case  of  the  later  experiments,  and,  by 
fusing,  conclusively  proved  that  the  plates 
were  really  red  hot.  The  broad  lines  on 
which  Mr.  Fletcher  has  designed  his  experi- 
ments,and  the  thorough  way  in  which  he  has 
carried  them  out,  do  not  permit  of  any  doubt 
being  cast  on  his  results,  the  more  especially 
as  they  are  fully  confirmed  by  theory,  which 
shows  that  owing  to  the  very  low  specific  heat 
of  iron  it  would  be  impossible  for  any  large 
quantity  of  steam  to  be  generated  by  over- 
heated furnace  plates  under  the  ordinaiy 
condition  of  w-orking.  In  many  cases  the 
flues  were  found  in  a  ver\'  shaky  condition 
at  the  end  of  the  experiments.  This,  however, 
is  a  very  minor  matter,  compared  with  the 
great  risk  of  collapse  and  consequent  injury 
to  the  attendant  if  it  is  attempted  to  draw" 
the  fires.  The  very  act  of  drawing  the  fires 
increases  the  risk  of  collapse,  as  it  moment- 
arily increases  the  temperature  of  the  fur- 
nace, and  instances  where  unfortunate  fire- 
men have  been  scalded  to  death  wlillst  in  the 
very  act  of  drawing  their  tires  are  given  in 
the  report 

In  concluding,  w-e  should  add  that  Mr. 
Fletcher  has  also  embodied  in  his  report  a 
number  of  observations  on  the  hogging  of  the 
furnace  flues  whilst  raising  steam.  The 
greatest  amount  of  hogging  in  the  experi- 
mental boiler  was  ^  in. — Engineering. 


THE  DEVELOPMENT   OF   THE  MARINE 
ENGINE. 

Mr.  a.  E.  Seaton,  an  eminent  English 
marine  engineer,  is  now  in  this  counti-y,  and 
at  a  recent  meeting  of  the  British  Iron  and 
Steel  Institute,  held  in  Pittsbui-g,  conjointly 
with  the  American  iron  and  steel  manufac- 
turers, read  a  paper  on  the  above  topic,  from 
which  we  give  an  abstract: 

"The  marine  engineer,  he  said,  has  been 
dependent  on  the  ironmaster,  and  on  many 
occasions  his  progress  had  been  barred  by 
the  inability  of  the  ironmaster  to  overcome 
obstacles  to  success  in  manufacture.  It  was 
the  introduction  of  the  Siemens  steel  plates 
that  had  opened  the  great  field  to  the  en- 
gineer. This  had  more  to  with  the  progress 
subsequently  made  in  boiler  construction 
than  the  introduction  of  the  material  of 
superior  strength,  inasmuch  as  it  made  it 
possible  to  construct  a  boiler  with  the  mini- 
mum number  of  plates  ata  less  expense  than 
one  with  a  maximum  number."  - 

After  following  the  revolution  in  boiler 
construction,  the  paper  said  that  it  was  fol- 
lowed by  a  demand  for  higher  speed  than  thir- 
teen knots.  This  meant  more  indicated  horse- 
power, more  coal,  larger  boilers,  and  finer 
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lines,  or,  in  other  words,  less  ability  to  carry 
the  heavier  weights  entailed  by  tlie  g'reatei- 
power.  It  was  evident  that  such  ships  must 
depend  almost  entirely  on  passiMigcrs  and 
light  g-oods  of  high  value.  This  high  speed 
demanded  has  been  g-iven.  In  fll'tcen  years 
speed  has  been  increased  fr'om  tliir-teen  knots 
to  twenty  and  mor-e.  The  reasons  of  its  ac> 
complishment,  briefly,  were: 

First. — Increase  in  working  pressure  from 
an  averag-e  of  75  pounds  to  an  average  of 
150  pounds  per  square  inch. 

Second. — The  adoption  of  the  triple  and 
quadruple  expansion  system  so  as  to  utilize 
steam  of  this  hig-h  pressure  efficiently. 

Third. — The  adoption  of  ailificial  means 
for  obtaining  sufficient  dr-aught  for-  the  con- 
sumption of  coal,  and,  when  desired,  for  an 
increased  consumption  of  coal,  so  as  to  give 
an  aug-mented  su[)ply  of  steam  without  ad- 
ditional boiler  capacity,  with  the  result  that 
in  naval  ships  now,  with  pr'acticallj-  the  same 
weight  of  machinery,  the  indicated  horse- 
power is  nearly  doul)led,  and  in  the  mercan- 
tile marine  the  indicated  horse  power  is 
50  to  75  per  cent,  more  for  the  same  weig-ht 
of  machinery  as  was  used  fifteen  years  ag-o, 
the  consumption  of  coal  being  20  per  cent, 
less  than  ten  years  ag-o,and  'i^y  to  30  per  cent, 
less  than  fifteen  years  ago. 

Leaving-  the  subject  of  more  speed,  Mr. 
Seaton  said: 

"  If  the  owners  or  managers  of  ships  in 
that  trade  had  been  well  advised  they  would 
long-  ag-o  have  separated  the  passenger  from 
the  g'oods  trade.  A  steamer  for  passenger 
service  only  could  have  been  built  for  the 
speeds  now  attained  at  far  less  cost,  in  every 
sense  of  the  word.  It  is  only  those  who 
have  to  work  out  some  of  the  problems  set 
them  b3'  ship  owners  that  appear  to  know 
and  to  appreciate  the  tremendous  cost  that 
is  paid  for  the  ability  to  carry  the  few  hun- 
dreds of  tons  of  carg'o  possessed  by  the  At- 
lantic g-reyhounds."' ' 

Mr.  Seaton  traced  in  detail  the  improve- 
ments in  marine  machinery,  due  to  the 
cheapening- of  best  quality  steel  and  bronze 
castings.  On  the  important  subject  of  pro- 
pulsion, he  says: 

"  The  progress  in  propeller  design  and 
construction  has  been  very  slight,  althoug-h 
each  month  seems  to  produce  a  new  inven- 
tor with  a  new  propeller — at  least  new  to 
the  inventor— that  is  g-oing-  to  revolutionize 
the  shipping  world;  but  in  spite  of  newspaper 
paragraphs,  full  of  hope  and  promise,  if, 
alas  !  somewhat  showing  great  want  of  sci- 
entific and  technical  knowledge  of  the  first 
principles  of  propulsion,  the  screw  propeller 
remains  without  a  rival.  Its  shape  has  not 
altered  much,  although  the  very  bad  forms 
have  gradually  died  out:  and  although 
much  has  been  claimed  by  those  having  the 
pitch  varying  in  all  kinds  of  ways,  the  fact 
remains  that  in  the  navy,  as  in  the  mer- 
cantile marine,  .those  who  have  given  most 
thought  to  the  subject  and  most  observation, 
prefer  a  propeller  of  uniform  pitch  through- 
out— in  other  words,  it  is  desired  that  its 
acting  surface  shall  be  a  part  of  a  tr-ue  helix. 

"  Propulsion  by  twin  screws  has  many 
practical  advantages,  but  it  is  chiefly  now 
adopted  from  considerations  of  safety,  inas- 
much as  a  ship  with  two  screws  is  less  liable 
to  have  both  injured  at  the  same  time,  and 
therefore  her  whole  propelling  apparatus 
broken  down,  than  one  with  the  single 
screw;  and  in  case  of  accident  to  the  steering 
gear  she  can  be  steered  by  varying  the 
revolutions  of  the  engines.  Moreover,  a 
smaller  propeller  is  required  for  each  of  the 
twin  screw  engines  than  that  needed  for  a 
single  engine  of  the  same  power;  hence,  in 
the  case  of  a  deep-draught  ship,  owing  to 
the  deep  immersion,  the  twin  screws  work 
with  a  higher  efficiency,  and  in  the  case  of  a 
shallow-draught  vessel  the  same  holds  good, 
inasmuch  as  they  are  thoroughly  immersed 
when  the  single  screw  of  the  same  power 
would  be  partly  out  of  the  water." 

Many  times  when  yon  are  very  indignant 
you  are  in  the  wrong  yourself, 


I  ABOUT  SAFETY  VALVES. 

Safety  valves  a  re  fitted  to  boilers  in  order 
to  prevent  thest(!am  {)ressure  under an^-  cir- 
cumstances exceeding  the  limit  fixed  by  con- 
sideiations  of  safety. 

The  only  means  whereby  a  boiler  can  be 
relieved  from  over-pressure  of  steam  is  an 
orifice  in  the  boiler  shell  of  suflicient  area  to 
allow  the  steam  to  escape  as  fast  as  it  is  gen- 
erated. 

A  safety  valve  must  be  self-acting ;  that  is, 
the  orifice  provided  must  icmain  clo.sed  to 
the  moment  when  the  steam  pr-essure  reaches 
the  limit  previously  fixed. 

After  that  it  ought  to  op<  ii  the  orifice  suf- 
ficiently wid(!  to  allow  the;  su|)erlluous  steam 
to  escape. 

Finally,  the  safety  valve  must  close  it 
again  befoi-e  the  pressure  falls  Vjelow  the 
normal  limit — namely, that  pressure  at  which 
it  opened. 

No  safety  valve  fulfills  all  these  conditions 
perfectly;  but  in  proportion  as  it  does  fulfill 
them,  it  approaches  the  ideal  of  a  perfect 
safety  valve. 

Briefly,  the  three  conditions  are: 
First. — To  open  at  the  right  pressure. 
Second. — To  prevent  any  accumulation  of 
pressure. 

Third. — To  close  without  pei  niitting  any 
loss  of  pressur-e. 

It  may  be  thought  a  simple  matter  to 
provide  for  each  and  all  of  these  require 
miitits,  but  if  we  look  into  the  action  of  an 
ordinary  safety  valve  we  shall  see  the  diffi- 
culty of  the  problem. 

In  the  first  place  it  is  found  that  the  veloci- 
ty with  which  steam  escapes  through  an  ori- 
fice does  not  depend  to  any  considerable  ex- 
tent upon  the  pressure  either  inside  or  out- 
side the  boiler. 

The  velocity  of  high-pressure  steam  escap- 
ing- from  a  boiler  into  the  atmosphere  may 
be  taken  in  round  numbers,  as  900  feet  per 
second  for  all  pressures  from  GO  lbs.  to  150 
lbs  per  squareinch. 

But  the  quantity  of  steam  thus  escaping 
through  an  equal  orifice  will  be  much  greater 
at  the  higher  pressure  than  at  the  lower,  on 
account  of  the  density  being  so  much  greater. 

Now  the  true  measui-e  of  the  (piantity  of 
steam  atany  pressure  is  the  quantitA^of  water 
which  has  been  evaporated  to  produce  it,  or 
the  quantity  of  water  the  steam  will  make 
when  condensed. 

Again,  the  quantity  of  water  which  a 
boiler  can  evaporate  is  very  nearly  the  same 
at  all  pressures, being  from  7  lbs.  to  8  lbs.  per 
pound  of  coal  burnt. 

Any  difference  in  evaporative  power  being 
as  much  due  to  the  quality  of  the  fuel  and  con- 
dition of  the  boiler  as  to  any  difference  in 
pressure  and  temperature. 

Also  with  ordinary  draught, the  (luantity  of 
coal  burnt  is  fixed  by  the  area  of  fire  grate 
surface,  entirely  independent  of  steam  press- 
ure. 

It  is  thus  possible  to  establish  a  relation 
between  the  area  of  safety  valve  necessary  to 
allow  the  escape  of  the  steam,  and  the  area 
of  the  grate  sui'face  upon  which  the  fuel  is 
burnt. 

A  square  foot  of  fire  grate  burns  a  certain 
([uantit^'  of  coal,  say  li!  lbs.  per  hour,  and  at 
the  above  rate  of  evaporation  this  will  evap- 
orate from  11-2  to  128  lbs.  of  water  per  hour. 

So  far  we  are  independent  of  i)ressure,  but 
now  let  the  pressure  be  75  lbs.  gross.  At  this 
pressure  every  cubic  foot  of  steam  will  re- 
quire .I  K)  lb.  of  water  to  make  it,  hence  a 
mean  evaporation  of  120  lbs.  of  water  will 
make  (120-h.176)  =  680  cubic  feet  of  steam 
per  hour,  or  about  one-fifth  of  a  cubic  foot  per 
second. 

If  the  pressure  is  150  lbs.  gross,  or  just 
double  the  previous  pressure,  each  cubic  foot 
of  steam  will  re(|uire  .;lo7  lb.  of  water  to  make 
it,  and  with  the  same  evaporation  as  before 
only  120-=-.oo:)  =  ;)5G  cubic  feet  of  steam  will 
be  produced. 

Now,  since  the  velocity  of  escaping  steam 
is  not  practically  influenced  by  its  pressure, 
we  see  that  the  safety  valve  for  the  higher 
pressure,  in  which  only  356  cubic  feet  of  steam 


is  produced  per  hour,  need  not  be  much  over 
half  the  area  of  the  .safety  valve  foi-  the  lower 
pi  essui  e  in  which  GtlO cubic  feet  are  produced 
in  the  same  time. 

The  ]-!oard  of  Trade  rule  pre.scribes  just 
half  the  area  at  150  lbs.  gross  pressure  that 
it  does  at '  5  lbs. 

Let  us  now  see  what  actual  area  of  orifice 
should  be  necessary  for  the  safety  valve. 

The  volume  of  steam  escaping'  through  a 
square  inch  of  orifice  at  the  rate  of  !j00  feet 
per  second  will  au)ountto  (900 x  12)  =  10,800 
cubic  inches  or  G.|  cubic  feet  per  second. 

But  we  have  already  found  that  for  steam 
at  75  lbs.  g-ross  pressure,  only  one-fifth  of  a 
cubic  foot  of  steam  can  be  made  per.second  by 
each  foot  of  fii-e  grate. 

It  follows,  therefore,  that  a  very  small 
area  is  really  neces.sary  per  fool  of  fire  giate 
for  th(!  steam,  namely— ^-;-(Ji=ji ,  of  a 
Sijuare  inch. 

This  is  the  area  of  an  arijice,  or  aperture 
through  valve,  when  the  valve  is  blowing  off. 

It  would  be  a  gi  ave  mi.stake  to  confuse  the 
area  of  orifice  with  the  area  of  the  valve  it- 
self. 

The  latter  is  fixed  by  the  lioard  of  T?-ade, 
but  the  steam  fixes  the  former  for  itself. — 
A.  N.  Somer scales. 


Nearly  all  branches  of  the  Government 
claim  that  they  are  more  or  less  embariass- 
ed  for  want  of  sufficient  force.  Occasion- 
ally a  wail  goes  up  of  overwork  and  hard 
service  by  those  "  in  oflice,"  as  they  term  it. 
As  a  matter  of  fact,  Government  einployees 
work  fewer  houis  and  get  more  pay  tfian 
any  other  class  in  the  Union.    There  are  in 
Washington  about  twenty  thousand  persons 
connected  with  the  business  of  the  Govern- 
ment, embracing  chiefs,  or  heads  of  divi- 
sions,  chief,  disbursing,  and  appointment 
clerks,    chief    examiners,  stenographers, 
clerks  of  Classes  Nos.  1,  2,  3  and  -1,  clerks  of 
the  thousand-dollar  class,  copyists,  type- 
writers, copyholders,  messengers,  assistant 
messengers,   watchmen,   down  to  laborers 
and  charwomen;  with  salaries  ranging  from 
§3,000  down  to  the  lowest,  about  *42<t  per 
annum.    The  hours  of  labor  in  the  depart- 
ments are  from  0  o'clock  a  m.  to  4  o'clock 
P.  M.,  with  half  an  hour  intermi.ssion  for 
luncheon,  making  only  G.^  hours  for  work. 
During  three  months  in  summer  the  depart- 
ments close  at  3  o'clock.    In  addition  to 
this,  each  employee  is  given  thirty  days  a 
year  for  vacation  on  full  pay.  Admitting 
that  they  work  Gi  hours  per  day,  which  is  a 
very  liberal  estimate,  tlien  add  to  each  of 
the  20,000  employees  U  hours,  making-  8 
hours  of  service,  and  you  have  30,000  hours 
additional  work,  or  3^750  days  144  months, 
or  12  years'  work  each  day  for  one  person. 
In  other  words, if  the  -20,o()()  employees  work- 
ed 8  hours  per  day,  instead  of  hours, 
tbe^'  would  be  equal  to  23,750,  or  an  increase 
of  3,750. 


OxE  would  think,  says  the  American 
Miller,  that  the  owner  of  the  boiler  would 
be  the  prime  party  inteiested,  as  in  a  major- 
it\-  of  instances  it  is  his  property  and  life, 
e(iually  with  the  lives  of  others,  that  are 
jeopardized.  In  Great  Britain  there  is  no 
(luestion  that  the  owner's  caution  has  been 
one  great  cause  of  the  decr  easing  liability  to 
explosion.  The  Boai-d  of  Traiie  Comrnis- 
sioner-s  have  uniforinly  endeavored  to  in- 
str-uct  the  Br  itish  boiler  owner  by  holding 
him  r-esponsible.  Hei-e,  however,,  the  owner 
of  a  steam  plant  iloes  not  seem  to  feel  that 
he  is  an  intei-ested  party.  One  who  is  in 
authority  in  such  matters  lately  infor*med 
the  writer  that  he  has  been  amazed  at  the 
attempt  of  owner-s  to  get  licenses  for  per- 
sons cle;ir  ly  incompetent,  seemingly  regard- 
less of  their  own  vital  intei'est  in  the  m;itter. 
We  ai-e  a  gr  eat  people:  but  we  need  to  learn 
some  lessons  fr-om  other  gr-eat  peoples.  This 
thing  of  boiler-  explosions  is  one  of  them. 

Oh,  yes;  it  is  all  true;  we  have  been 
preachrng  this  gospel  for  a  gi-eat  many 
year  s,  and  rejoice  that  others  lift  up  their 
voices  in  accord, 
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TBADE  NOTES. 

The  Mason  Regulator  Company,  Beaton,  Mass., 
have  issued  a  very  elegant  blotter,  with  calendar 
for  1890  and  1891,  which  is  handy  to  refer  to.  They 
also  issued  a  new  catalogue  Oc!tober  1,  which 
contains  a  full  description  of  their  steam  regulating 
devices  and  other  goods.  Send  for  it  and  keep  it  for 
reference. 


Tfie  engineering  societies  of  the  United  States 
and  Canada  wii  call  an  international  congress  of 
engineers  in  Chicago  during  the  World's  Fair.  A 
committee  has  been  appointed  to  notify  the  en- 
gineers' societies  of  France,  Germany,  and  other 
countries  of  Europe  of  this  action  of  the  convention, 
and  ask  them  to  co-operate  in  the  international 
congress. 

*  * 

* 

The  Lake  Erie  Engineering  Works,  Buffalo,  N. 
Y.,  Richard  Hammond,  president,  and  P.  A.  Kane, 
superintendent,  has  begun  the  erection  of  a  foundry 
and  macliine  shop  to  cost  $300.(00.  The  machine 
shop  will  be  250  by  112,  and  the  foundry  230  by  112; 
both  buildings  will  be  of  brick  with  slate  roofs,  and 
will  be  supplied  with  heavy  machinery.  They  are 
to  be  ready  for  use  about  January  1. 

»  * 

The  '  Evolution,''  the  yacht  which  was  to  be  driven 
at  a  high  speed — thirty  miles  an  hour— has  at  last 
been  tried,  and  so  far  has  made  a  failure  of  it.  Ten 
miles  an  hour  was  her  best,  tiiough  it  is  stated  she 
did  not  use  all  her  power.  Even  with  this  reserva- 
tion she  will  not  achieve  any  tiling  like  the  speed  as- 
signed for  her,  and  will  be  no  doubt  another  instance 
of  failure  through  men  being  wiser  than  their  day 
and  generation. 

-A- 

* 

A  SIGN  of  the  progress  which  is  being  made  in 
electricity  is  the  rapidly  increasing  size  of  the  dyna- 
mo units  adopted  at  central  lighting  stations.  At 
the  Electrical  Exhibition  of  1881  the  most  powerful 
dynamo  was  an  Edison  machine,  giving  800  amperes, 
and  110  volts  (120  h. p.)  The  Berlin  central  statiotis 
now  have  500  h.p.  dynamos,  and  at  Deptford  a  3,000 
h.p.  alternator  is  at  work,  and  two  10,000  h.p.  ma- 
chines are  expected  shortly  to  be  in  operation. 

-»  * 
* 

Messrs.  Harig,  Koop  &  Co.,  Louisville,  Ky., 
after  experiencing  more  or  less  trouble  from  rust 
and  scale  in  the  mud-drums  of  the  boilers,  applied 
with  great  success  graphited  oil  purchased  from  the 
Joseph  Dixon  Crucible  Co.,  Jersey  City.  The  mud- 
drums  were  cleaned  out,  and  the  graphited  oil  ap- 
plied with  swab,  brush,  or  anything  handy,  to  the 
joints  and  parts  where  the  water  enters  the  drum. 
Every  four  or  six  weeks  this  process  is  repeated  with 
the  most'gratifying  results. 

*  * 

Criticism  is  heard  from  engineei-ing  experts  on 
the  propeller  designs  of  the  big  twenty-two-knot 
cruiser.  This  vessel  is  being  built  by  the  Cramps. 
'  The  Pirate,''  as  the  vessel  is  known,  will  have  three 
screws,  placed  one  on  each  quarter  and  one  in  the 
position  where  single  screws  ai-e  ordinarily  carried. 
The  shaft  of  the  twin  screws  diverge.  The  central 
shaft  inclines  slightly  downward.  The  quarter 
screws  are  three-bladed,  and  have  a  diameter  of  13 
feet.  The  central  screw  is  four-bladed,  and  has  a 
diameter  of  12  feet.  The  criticism  is  on  the  central 
screw.  The  opinion  is  advanced  that  it  should  have 
greater  diameter. 

*  * 
* 

Henry  R.  Worthington  says:  "  There  being  on 
the  market  many  cheap  imitations  of  Worthington 
Steam  Pumps,  we  would  call  the  attention  of  parties 
about  to  purchase  pumping  machinery  to  the  fact 
that  pumps  of  our  manufacture  are  conspicuously 
marked  with  our  trade  name,  the  use  of  which  by 
any  other  manufacturer  is  unauthorized  and  illegal. 
Messrs.  .James  Simpson  &  Company,  Limited,  of 
London,  England,  and  their  licensees,  have  the  ex- 
clusive right  to  manufacture  abroad  Worthington 
Pumping  Engines  of  the  compound  condensing 
types." 

*  * 

Dr.  Emmens,  of  Greensburg,  Pa.,  is  said  to  be  the 
discoverer  of  a  process  of  making  wrought-iron  from 
pig  metal  without  puadling.  A  vat  is  tilled  with  a 
chemical  solution  and  a  number  of  thin  sheet-iron 
plates.  The  pig-iron  is  also  placed  in  the  vat,  and 
the  two  metals  are  connected  to  a  dynamo.  The 
current,  which  is  then  passed  through  the  vat,  is 
said  to  have  the  effect  of  causing  the  pure  iron  to  be 
separated  from  the  impurities  in  the  pig-iron,  and 
to  form  a  deposit  on  the  sheet-iron  plates.  It  is 
claimed  that  the  wrought-iron  produced  can  be  bent, 
rolled  or  twisted  into  any  shape  while  cold,  and  is 
superior  to  the  best  Swedish  metal. 

*  * 

Some  Peekskill  gentlemen  have  determined  to  es- 
tablish a  Naval  Navigation  Training  School  for  the 
purpose  of  instructing  young  men  who  desire  to  till 
positions  in  the  United  States  Navy  and  merchant 
marine.  They  have  formed  a  stock  company,  with 
a  capital  of  $35,0(0,  the  shares  being  of  $1  each. 
The  School  will  be  known  as  the  Hudson  River 
Naval  Navigation  Training  School.  The  vessel  to  be 
used  by  the  school  will  be  a  full-rigged  ship  of  about 
270  feet  in  length,  30  feet  beam,  al  feet  depth  of 
hold,  an4  a  digplacement  wf  about  3,600  torn.  It 


will  have  room  for  100  cadets,  and  it  will  be  con- 
ducted on  the  same  principle  as  any  college  or 
academy.  Students  will  be  continually  on  board 
ship  under  supervision  of  a  competent  corps  of  in- 
structors. It  is  hoped  to  be  able  to  have  everything 
in  readiness  on  April  1  next. 

♦  « 

The  Navy  Department  has  completed  details  of 
the  plans  for  a  twin-screw,  armor-plated  harbor-de'- 
fense  ram,  upon  the  plans  of  Rear  Admiral  Ammen, 
retired.  The  vessel  is  cigar-shaped,  and  but  for  her 
armored  tower,  smoke  pipe,  and  ventilators,  would 
have  the  appearance  of  a  whale  lying  upon  the 
water.  Her  principal  dimensions  are:  Length  over 
all,  243  feet;  breadth  on  water  line,  41  feet  10  inches; 
draught  amidships,  15  feet;  displacement,  2,050  tons; 
indicated  horse-power,  4,800;  speed,  17  knots.  The 
engines  are  triple  expansion,  of  the  horizontal  type, 
each  in  a  separate  compartment.  There  are  four 
cylindrical  horizontal  fire-tube  boilers  placed  in  two 
water-tight  compartments.  The  vessel  is  to  be  sub- 
merged to  fighting  trim  by  means  of  fourteen  King- 
tton  valves,  one  in  each  transverse  water-tight  com- 
partment of  _the  double  bottom,  and  sluice  valves 
will  be  tilled  in  the  vertical  keel,  and  the  water-tight 
longitudinals  in  these  compartments.  The  only 
projections  above  the  armor  deck  are  the  conning 
tower,  smoke-pipe,  ventilators,  liatch  coamings,  and 
skid  beams  upon  which  the  boats  are  supported. 
The  vessel  has  no  armament,  and  is  to  rely  entirely 
upon  the  ram  for  her  offensive  powers. 

*  * 

* 

Edward  West,  at  Lexington,  Ky.,  in  1797.  in- 
vented and  put  in  operation  a  steamboat  some  six 
years  before  Fulton.  The  Western  Spy  and  Hamil- 
ton Gazette,  August  11, 1801,  gives  an  account  of  this 
pioneer  steamboat.  It  says  that  West,  who  was  the 
father  of  the  famous  painter,  came  to  Lexington 
from  Virginia  in  1785.  He  was  an  educated  watch- 
maker and  spent  all  his  time  in  working  on  steam 
machines.  It  tells  of  the  trial  trip  of  West's  new 
boat  on  Elkhorn  Creek,  at  Lexington,  in  1793.  A 
patent  was  obtained,  but  the  boat  was  not  heard  of 
again  until  1801,  when  it  was  brought  to  Cincinnati. 
The  Lexit  gton  Gazette  of  April  20, 1816,  said: 

"A  steamboat  owned  by  a  companj  of  gentlemen 
of  this  town  (Lexington')  was  to  sail  yesterday  to 
New  Orleans  from  near  the  mouth  of  Hickman 
Creek.  We  are  informed  that  she  is  worked  on  a 
plan  invented  by  Mr.  West,  of  this  place,  nearly 
twenty  years  ago,  and  in  a  manner  distinct  from  any 
other  steamboat  now  in  use.  On  trial  against  the 
currents  of  Kentucky,  when  that  river  was  very 
high,  she  more  than  answered  the  sanguine  expecta- 
tions of  her  owners,  and  left  no  doubt  in  their 
minds  that  she  could  stem  the  current  of  the  Missis- 
sippi with  rapidity  and  ease.  West's  models  were 
destroyed  when  the  British  seized  Washington." 

The  Navj'^  Department  is  preparing'  plans 
for  a  torpedo  cruiser,  bids  for  which  will  be 
invited.  This  cruiser  is  to  have  a  displace- 
ment of  750  tons,  and  engines  of  6,500  h.p. 
The  speed  required  will  be  about  23  knots. 
The  plans  have  not  yet  been  completed.  The 
torpedo  boat  is  to  be  slightly  larger  than  the 
'Cushing,'  and,  if  possible,  an  improvement 
on  that  craft.  The  plans  must  come  from 
the  bidders,  only  the  general  dimensions 
being  furnished  by  the  department.  The 
displacement  is  to  be  115  tons,  the  length 
150  feet,  and  width  15  feet.  A  speed  of  24 
knots  is  required,  and  it  is  expected  that  27 
knots  will  be  secured  with  the  engines  of 
6,500  h.p. 

An  example  of  blind  mimicry,  such  as  we 
suppose  the  Chinese  alone  are  given  to,  is 
seen  in  the  little  tool  which  fish  dealers  use 
for  scaling  fish.  The  man  who  invented 
this  scraper,  a  few  years  ago,  made  it  out  of 
a  curr^"^  comb,  attaching  one  smooth  blade  to 
the  handle  in  place  of  the  toothed  blades 
which  had  formed  the  comb.  Other  fish 
dealers  saw  him  using  his  invention,  and 
borrowed  it  to  have  some  made  like  it. 
These  were  made  with  the  useless  blades  of 
the  curry  comb.  Noa\'  the  article  is  a  staple, 
and  thousands  are  turned  out,  but  the  relics 
of  the  comb  are  reproduced  in  everj^  one. 
■  •  

The  stockholders  in  the  Eiffel  tower  en- 
terprise ;i  re  feeling  blue  just  now  in  conse- 
quence of  the  steady  diminution  of  their 
receipts.  In  the  season  now  closing  665,000 
francs  were  taken  in.  The  cost  of  keeping 
the  tower  open  was  350,000  francs,  and 
300,000  francs  more  were  spent  for  repairs. 
Next  season  the  small  profit  of  this  year 
will  be  wiped  out,  it  is  expected,  and  a  con- 
siderable deficit  will  appear  in  place  of  it. 
In  view  of  this  probability  168,000  francs 
were  reserved  for  future  us©  from  the  profits 
of  the  Exhibition  year, 


The  Alaskan  canoe  is  hewn  from  a  single 
log,  on  long,  slender  lines,  and  rises  at  the 
bow  with  a  high,  sharp  point.  They  are 
painted  with  a  mixture  of  soot  and  seal  oil, 
but  they  are  damp  and  unpleasant  boats  to 
ride  in.  An  Adirondack  canoe  is  a  canal  boat 
for  steadiness  as  compared  to  these  teetering 
canoes  that  balance  on  hair  lines  and  fairly 
toss  unwary  passengers  into  the  water. 
There  are  no  cross  pieces  or  seats,  and  the 
Indians  sit  flat  on  the  bottom  of  the  canoe 
and  maintain  one  position  for  hours  without 
moving;  on  journeys  they  are  very  dictator- 
ial to  white  passengers,  because  of  their 
restlessness  and  incessant  changes  of  posi- 
tion, which  threaten  to  capsize  the  canoe 
each  time. 

We  are  paying  good  rates  to  persons  to 
canvass  for  The  Engineer,  and  will  send 
circular  upon  application. 

TWENTY-FIVE  D^-LARS  FOR  YOU. 

For  the  best  article  on  the  practical  man- 
agement of  the  Corliss  engine  in  all  details, 
either  high  or  low  pressure,  we  will  pay  the 
sum  of  twenty -five  dollars.  The  competition 
must  be  specific  in  detail,  including  manage- 
ment of  boiler,  the  fires,  quality  of  fuel  used, 
and  the  amount  of  the  same.  Indicator 
cards  should  accompany  the  article,  and  the 
kind  of  work  done  should  be  specified;  also 
how  long  the  engine  has  been  at  work.  The 
article  will  not  be  needed  before  November 
25,  but  may  come  as  soon  as  it  can  be  written. 
The  articles  will  be  judged  wholly  upon 
their  merits  as  practical  essays,  not  at  all 
for  their  literary  qualities.  We  will  do  all 
work  of  this  kind  needed  upon'articles  which 
are  valuable.  The  matter  must  be  strictlj' 
original  with  the  writer  of  it  and  within  his 
own  experience.  He  must  also  be  a  subscrib- 
er to  this  paper.  We  hope  to  have  many  sub- 
mitted, but  as  only  one  can  be  accepted  it 
will  be  necessary  to  enclose  stamps  if  the 
MSS.  is  to  be  returned. 

CLUB  RATES,*  1890-91. 

We  invite  the  attention  of  those  who  wish 
to  get  up  clubs  to  the  reduction  in  rates 
where  a  number  subscribe  at  once.  There 
are  twenty-six  issues  3'early,  and  the  rate 
for  ten  names,  §1.50  each,  is  25  per  cent, 
lower  than  a  monthly  paper  at  $1.00  for 
twelve  issues. 

Two  names,  one  of  them  new.  .$1.80  each. 

Five  names  1.70  each. 

Ten  names  1.50  each. 

This  is  the  lowest  rate  we  can  make  for  The 
Engineer  for  any  number  of  names.  We  add 
also  that  all  names  comprising  a  club  must 
be  handed  in  at  one  time;  we  cannot  extend 
the  privilege  of  joining  a  club  at  any  time 
during  the  .>'ear  to  one  or  two  persons. 

Those  who  are  willing  to  aid  our  enterprise 
to  the  extent  of  soliciting  their  friends  to 
come  in,  can  write  the  names  on  a  separate 
sheet  and  send  them  with  the  money.  Send 
an  express  company's  receipt  or  postal  notes 
in  preference  to  postal  ordei  s.  Be  particular 
and  have  all  names  and  addresses  correct. 

RATES  AT  WHICH* WE  FURNISH  OTHER 
PAPERS  WITH  THE  ENGINEER. 

Subjoined  will  be  found  our  clubbing  rates 
with  other  papers,  the  proprietors  of  which 
make  a  reduction  in  their  rates  in  connection 
with  us. 


All  complaints  of  irregularity  in  receiving 
other  papers  should  be  made  directlj-  to  the 
publishers  of  them,  not  to  us. 


Publication 

With 

Price  per  year. 

The  Enginbbr. 

3.00 

4.50 

1.00 

2.75 

Manufacturer  and  Builder... 

1.50 

3.00 

3.00 

4.70 

10.00 

11.00 

Engineers'Gazette, London 

1.50 

3.50 

1.00 

2.75 

3.00 

4.25 

These  rates  are  for  new  subscribers  to  the 
journals  named,  and  those  who  send  monej' 
thi'ough  us  will  please  state  whether  their 
subscriptions  are  new  or  a  renewal. 

Any  periodicals  not  on  this  list  will  be  fur- 
nished at  a  discount  from  regular  rates. 

JoHK  B.  jAcwtOK,  Printer,  48  Centre  St.  N*w 
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I^ALI.   BOOKS   ADVERTISED    IN   THESE   PAGES   SOLD    BY    US.  ^1 


THE  ROBERTS  SAFETY  WATER 
TUBE  MARINE  BOILER. 

From  10  to  1,G0()  horse  power.  Over 
two  hundred  and  thirty  in  use,  in  vensels 
ranging  from  steam  launches  to  ocean  go- 
ing steamers. 

Two  hundred  ll)s.  of  steam  guaranteed. 
Light  weight,  easily  repaired,  very  econom- 
ical in  fuf*l.  Tiie  liist  boiler  iias  lasted 
ten  years  without  repairs  and  is  in  good 
condition  yet. 

SEND  FOR  BANDSOUE  ILLUSTHATED  CIRCULARS. 
G.  K.  KOBEKXS, 

18  Cortlandt  St.,  New  York. 
Works,  Bed  Bank,  N.  J. 

OCEAN     MARINE  ENGINEERS' 
BENEFICIAL  ASSOCIATION, 
No.  69,  N.  Y. 
HALL,  IHi)  BOWKKV, 
ineetM   every   Wed  iieMtlay    bveiiliig  at 
7.30.    ViKilliig-  Krotlierti  with  Creiien- 
lialM  cordially  invited. 
GEO  UHLER,  Sec'y  J.  GEO.  HERMES,  Prest. 


HORACE  SEE, 

Engineer  and  Naval  Architect, 

(C0N8UI.TINO,  CoNSTUUCTl.Va,  ANIJ  P^.XI'KItT) 

Number  I  Broadway,  New  York. 


KATZENSTEIN'S 

Self- Acting  Metal  Packing, 


For  Piston  Rods,  Valw 

Stems,  etc. 
Of  every  description. 
For  Steam  Engines,  Lo- 
comotives, Pumps,  Ac. 

Adopted  and  in  lUM 
by  the  principal  Iron 
Works  and  Steamship 
Companies  within  ths 
last  10  years  in  this  and 
Foreign  t'onntrics.  Fo? 
full  particulars  and  re- 
ferences, address, 

t.  lATZENSTSIN  ft  00. 

337  West  St., 

New  Yorlc 


V.\.\  .Sa.x  ia  ( i(  )Ri)  &  Hauff, 

SOLICITORS  OF  PATENTS 

american  and  foreign 
Advocates   in  Patent  Causes, 
Ai  PARK  ROW, 

Times  Building,   Rooms  191,  192,  New  York  City. 
J  Van  Santvoohd.  W.  Hacff. 

RICHARD  DUDGEON, 

No.  24  Colambia  Street,  New  York, 

Maker  and  Patentee  of 

Improved  Hydraulic  Jacks 

Punches,  Roller  Tube  Kxpanders,  and  Direct  ActinK 
Steam  Hammers.  Jacks  for  I'ressiuK  on  Cur  Wheels 
or  Crank  Pins,  made  to  order.  ComniunlcatlonR  by 
letter  will  receive  prompt  attention. 


Screw  Propellers 

MANUFACTURED  UV 

22  Cortland  Street.  INew  York. 

Sup't  of  tiie  late  Delamatku  Ikon  Wokks 
of  same  patterns  anfi  designs  as  before,  auapted  to 
each  ve-sel.  ConsultinK  Expi-rt  and  Constructing 
Engineer.  Estimates  on  machinery, damages, etc. 
AIR  tVli  ITI  %CHINei«i. 


STEAM  YACHTS  AND  LAUNCHES.— Steam 
Yachts  and  Launches,  their  Machinery  and 
Management,  a  Review  of  the  Steam  Engine  as 
applied  to  Yachts.  L.aws  governing  Yachts  in 
American  Waters,  Rules  for  Racing,  Rules  for 
Building,  Pilot  Regulations,  Specific  types  of 
Machinery,  Design  of  Hulls,  etc.,  etc.,  by  C.  P. 
Kunhardt,  8vo,  cloth  $3.00 


THE  PRATT  &  WHITNEY  CO., 

H^lFtlTOnXD,  CONN,  TJ.S.-A., 

MANUFACTURERS  OF  MACHINE  TOOLS 

For  Railway  and  General  Machine  Shops. 

COMPRISING 

lathes:  Planers;  Corrugating  Machines  for  Grooving  Chilled  Orinding  EoUs  for  Flouring  MUlt; 
Drilling  Machines  {Horizontal  and  Vertical);  Screw  Machines;  Milling  Machines; 
Cutter  and  Twist-Drill  Orinding  Machines,  Turret  Head  Chucking, 
Bolt- Cutting,  Forging  and  Finishing  Machinery ;  Nut- 
Tapping  and  Guttinc,  ■  91f  Machine;  Boring-Mills. 

And  Plants  Complete  for  Gun  and  Sewing  Machine  Manufacture. 
Special  Machinery  for  Metal  Working. 

jnacbineM  Completely  Kqiiippcd  witli  Tools,  Fixtures  a.ud  Ganffeii 
for  .nanufacturiiis:  iUctal  Ooods  Generally. 

U.  S.  Stamdard  Taps  and  Dies  for  both  Hand  and  Machinb-Work  ;  Pipe  Taps  and  Reamers. 

KMter  Car-Builders'  Standard  Limit  Gauges   for   ROTTND  BAR  IRON.     U.  S.  Standard 

Thread  Gauges.    Standard  Cyhndrical  Size-Gauges.    Drop-Forged,  Steel  Caliper  Gauges. 
Standard  Hand,  Shell,  and  Chucking  Reamers.    Taper  Reamers  for  every 
purpose.  Hardened  and  Ground  Steel  Mandrils,  and  every  appliance 
in  TOOLS,  FIXTURES,  or  SPECIAL  GAUGES,  necessary 
for  STANDARD  INTERCHANGEABLE  WORK. 

Combination  L,atbc-Cbucbs;  Renstaaw  Ratchet  Drills.  Etc. 

^f~Send  for  Illustrated  Catalogue  and  Price-List. 


J.  M.  ALLEN,  -  -  -  Prebident. 
Wm.  B.  FRANKLIN,  -  Vice-President. 
F.  B.  ALLEN,  -  Second  Vice-President. 
J.  B.  PIERCE,  Secretary  and  Treasurer. 


Issues  Policies  of  Insurance  after  a 
careful  Inspection  of  the  Boilers, 

COVERING  ALL  LOSS  OR  DAMAGE  To 


BUILDINGS  AND  MACHINERY, 


^    Covering  Loss  of  Life  and  Personal  Injury 

ARISING  FROM 


STEAM  BOILER  EXPLOSIONS, 

The  Business  of  the  Company  includes  all  Kinds  of  Steam  Boilers. 
Full  information  concerning  the  plan  of  the  Company  can  be  obtained  at  the 

COMPANY'S    OFFICE,    HARTFORD,  CONN., 

OR  .\T  ANY  AGENCY. 


WORTHINCTON 

STEAM  PUMPS 
PUMPING  ENCIIMES 
INDEPENDENT  COIMDEIMSERS 

SHNU  FOR  c;knkraIv  catai.oc;!  i<: 

HENRY  R.  WORTHINGTON 


Boston. 


Philadelphia.    Chicago.    St,  Louis.   St.  Paul. 


Sar.  Francisco 


A.  J.   WEED  6l  CO., 

lU(i-l(IN  Mberty  Nt.,  New  Vork. 
INVENTIONS     PERFECTED,  DETAIL 
DBA\MNO",  PATTERNS,  CASTINGS, 
M  ULDi,  MODELS,  fcPJLCIAL  TOOLS,  DU8, 
JIGS,  NOVELTY  AND  DUPLICATE  WORK. 

Complete  outfits  <  f  special  toolh  for  invenlorH 
wishing  to  manufacture  their  own  goods.  Cir- 
cu'ar  .'^ent. 

Corrugated  Metal  Gaskets. 

(Pa'ikntkd.) 


Are  the  mo«t  reliable  for  flange 
connections;  made  plain,  oval, 
square  and  irregular  for  pipes, 

CYUNDER8,  VALVES  AND  CHESTS. 

Is  not  affected  by  water,  steam, 
gas,  oil,  vapors  or  acid  solutions 


U.  S.  MINERAL  WOOL  CO., 
2  Cortlandt  Street, 

NEW  YORK. 

Bourne      KnowleH  m'l  'R  t;o.,  Clevelnnd.O.. 

WksTKR.V  AliKNTS. 


JOSEPH  DE  RYCKE, 

(fiirini-rlv  witt.   Jdiis  I(<.a<  ii  JL  So.v  ; 

94  LIBERTY  ST., 

Booms  9  and  10  New  Yo-k 

l)iawiii)^s  |)l;inH  and  speciHcatii.n.-,  for 
marine  engiiie.s  and  boilers,  Hteam  vewielH, 
vaclitH  and  tugs,  and  iron  structures  in 

•ri-iicrai. 

I'KltXISAI.    ^1  l'KI{\l~l<)N  «.I\KN. 


BOOKS  for  ENGINEERS. 

IIH  page  Catalogue  free  on  application. 
TREATISE  on  the  Richardt  Steam  Engine  ludicA- 

Ujr,  by  C.  T.  Porter.    Illuhtrated,  8vo  $3  00 

IRON   and   Steel    hKunding,   by  Claude  Wi'lie. 

Second  e<lition.  revis*'^  and  enlar'.'ed.  8vo.  .fi  00 
ALGEBRA  ?>elf  laugbt,  by  W.  p.  Higgs.   An  ea«y 

and  simple  explaiiatiiin,  8vo   $1  00 

THE  FIREMEN'S  Guide.     A  Handbook  on  the 

Care  of  Boilers.    Fourth  edition,  8vo  |0  50 

USEFUL  HINTS  to  Sea  going  Engineerm.  and 

how  to  repair  and  avoid  "  breakdowns."  8vo. 

E.  &.  F.  N.  SPON  " 


12  Cortlandt  Street, 


NEW  YORK. 


Second-Hand  Machinery 

.\lso,  all  kinds  of  Second- '  and  Machinery  fur- 
nished. New  Machinery  furnished,  and  Second- 
Hand  taken  in  exchange  or  purchased.  Send  for 
Monthly  List  ;  Ux)  lung  fdr  publi.-ation. 

NEW  YORK  MACHINERY  DEPOT, 

BRIDGE  STORE,  No.  16, 

On  Frankfort  St.,   New  York^ 

A  TREATISE  ON  THE  USE  OF  BELTING  FOK 
THE  TRANSMISSION  OF  POWER,  with  numer- 
ous illustrations  of  actual  methods  of  arranging 
main  driving  and  quarter  twist  belts,  and  of  belt 
fastenings.  Examples  and  rules  in  great  number 
for  exhibiting  and  calculating  the  size  and  driv 
ing  power  of  belts.  Bv  John  H.  Cooper.  M.E.83..50 

PRACTICAL  ELECTRICITY.— A  laboratory  and 
lecture  course  for  first  year  students  of 
electrical  engineering,  based  on  practical  defi- 
nitions of  the  electrical  units.  By  W.  E. 
Ayrton,  F.  R.  S.,  Asso.  Mem.  Inst.  C.  E. 
Illustrated-    New  York  


STEAM  ENGINE.— A  Pocket-Bo'jk  of  Practical 
Rules  for  the  Proportions  of  Mfxlern  Engine* 
and  Boilers  for  I..and  and  Marine  purpooes,  by 
N.  P.  Burgh.  Details  of  High  PresHure  Eni^ne, 
Beam  Engine,  Condensing,  Marine  Screw  En- 
gines, Oscillating  Engines,  Valves,  etc..  Land 
and  Marine  Boilers,  Proportions  of  Engines  pro- 
duced by  the  rules.  Proportions  of  Boilers,  etc. 
32mo,  roan  SI  SO 


WANT 

orBOiLER 


i  IF 

ENGINE 

Write  us.  We  can  ■  D^meyery  low  prices 
ROCHESTER  M'F'G  CO., 


254  Mill  Street, 


Npw  York. 


Pattern  Letters  for  Molders 

Brand  Letters,  &c.    Vaiiderbur;>li,  Wells  &. 

Co.,  No.  8  Spruce,  near  Nassau  St.,  New  York. 

GARY  &  MOEN  COMPANY, 

234  West  29tli  St.,  New  Y  ork. 

Spiral  Springs  for  All  Purposes, 

steel  Wire  Rods  Straightened  and  Cut  to  Langtbe. 


HYDRAULICS.— Practical  ydraulics:  a  series  ot 
Rules  and  Tables  for  the  use  of  Engineers,  etc., 
etc.,  by  Thomas  Box.  Sixth  edition,  numerous 
plates,  post  8vo.  cloth  $8  00 

THE  PRACTICAL  STEAM  ENGINEERS' GUIDE  i 
in  the  design,  construction,  and  management  of  ! 
American  stationary,  portable,  and  steam  fire 
engines,  steam  pumps,  ooilers,  injectors,  govern- 
ors, indicators,  pistons,  and  rings,  safety  valves 
and  steam  gauges,  for  the  use  of  engineers,  fire-  I 
men,  and  steam  users,  by  Emory  Edwards.  Illus 
trated  by  119  engravings,  crown  8vo,  clotb.$2.60 


THE  MARINE  GEKMlGlOE  PAINT  FOK  VESbELS'  B'JTl'OMS.' 

An  Anti-Fouling  Anti-Corrosive  Compound  for 

IRON,  STEEL,  COPPER  OR  WOOD. 

A  X   A  M  K  H  I C A  X   PA  1 X T, 

Warranted  to  Excel  any  Iron  Paint  Yet  in  Use. 

SEND    FOR   CIRCULAR  AND   COPIES   OT  TESTIMONIALS. 

SAMUELS  \  NOIMON,  A«,'oiits. 

132  Nassau  Street,  New  York, 


ENGINKEKS'  I'OCKl  T  BOOK.— The  Pocket -11  ok 
of  Pocket-Books,  being  .MoiOtworth  and  Hursft 
Pocket-Books,  printed  on  India  paper  and  bound 
together  in  one  volume,  royal  £!mo,  russia,  gilt 
edjee,  5.0( 


ENGINE!  HS-  H ANU-BOOK.- Keed  s  Engineer's 
Haiid-U<w)K  to  the  Local  Board  Examinations, 
revised  by  W.  H.  Thorn.  11th  edition,  revised 
and  enlarged,  with  280  diacrams  and  38  large 
plates.   Crown,  8to.  cloth  tiJbO 


TENTH  YEAR  OF  PUBLICATION, 


11 


illE  ENGlNEEll. 


SOUTH  BROOKLYN  STEAM  ENGINE  WORKS, 

Successors  to  VVilliaiu  A.  Li^htliull. 
VAN  BRUNT  &  SUMMIT  STS.,  BROOKLYN,  N.  Y. 

N«  %v  V<»rk  Ollico,  «!)  Waill  N|i«  «  l. 

Iron  and  Brass  Foundry  and  Machine  Works, 

BUILDERS  OF 

LIGHTHALL  SURFACE  CONDENSERS. 

D.  B.  COBB'S  PATISlNT  I MPKO VlitlKINTS. 
T»I3EI3   "VTVT^-A-TEX^   HJC^TJERiS,   etc.,  otc, 

Pat.  Combined  Surface  Conden  er  and  Feed  Water  Heater. 

Cast  Iron  and  Brass  Tube  Heads,  Patr  nt  Brass  Screw  (Jlands,  Patent  Paper. 
Washer,  Vulcanized  Fibre  and  Wood  Packings. 

LIGHT  WEIGHT  BRASS  CONDENSERS  A  SPECIALTY. 

CONDENSER  REPAIRS  PROMPTLY  ATTENDED  TO. 


leeler  ConJenser  &  Umm  lorb 


93  LIBERTY  STREET, 

NEW  YORK. 


PROPRIETORS  AND  MANUFACTURERS  OF 

WHEELER'S 

ImproYedPatentSnrfaceCondensers 

SENB  FOR  CIRCULAR. 

ALSO  THE 

WHEELER  "ADMIRALTY"  CONDENSER 
WITH  PATENT  SCREW  GLANDS, 


AND  THE  WHEELER-LIGHTH&LL  CONDENSER,  with  Patent  Waterproof  Paper  Packings. 

Light  Weig'Jit  Surface  and  Jet  Condensers  for  Steam  Yachts,  elc,  a  Specialty! 


SHORT  LECTURES  TO  ELECTRICAL  ARTI- 
SANS. Being  a  course  of  experimental  lectures 
delivered  to  a  practical  audience.  By  J.  A. 
Fleming,  M.A.,  D.Sc,  (London).  Crown  octavo, 
cloth.  Price  $1.50.  208  pages  with  73  illustra- 
tions. 

INVENTOR'S  MANU.AL  — How  to  make  a  patent 
P'iy,  by  an  experie  ced  and  successful  inventor. 
Thousands  of  useful  inventions  are  every  year 
patented,  but  on  which  the  inventor  does  not  re- 
alize anything,  simply  for  wan  of  information 
how  b^st  to  proceed  to  introduce  or  dispose  of 
his  invention. 


THE  COMPLETE  PRACTICAL  MACHINIST,  em- 
bracing Lathe  Work,  Vice  Work,  Drills  and  Drill- 
ing, Taps  and  Dies,  Hardening  and  Tempering, 
the  Making  and  Use  of  Tools,  etc.,  etc.,  by  Joshua 
Rose.  Illustrated  by  130  engravings,  crown  8vo, 
cloth   $2.50 

BOILER  MAKING  FOR  BOILER  MAKERS.— A 
Practical  Treatise  on  work  in  the  Shop,  show- 
ing the  best  Metliods  of  Riveting.  Bracing  and 
Staying,  Punching,  Drilling,  etc.,  and  the  most 
economical  manner  of  obtaining  the  best  qual- 
ity of  output  at  the  least  expense.  By  W.  H. 
Ford,  M.  E.    18mo.  cloth  $1.00 


DORETHY   &    WADS  WORTH, 

367  West  St.,  New  York, 
i  BOILER  TUBE  STOPPERS. 


Ship  and  Smith  Work."^ 


BARNARD'S  SEPARATOR. 


Mechanical. 

Marine. 

Electrical. 

Mining. 

Hydraulic. 

Heating. 

Sanitary. 

Military. 


Naval 
Constructors 
Architects. 
Builders. 
Mechanics. 
Assayers. 
Chemists. 
Scientists. 
Students. 


Size  If  xJxH 
in.  Complete 
pocket  book. 

All  practi- 
cal problems 
solved  at 
sight. 

Mailed  on  re- 
ceipt of  75  cts. 


E.  C.  SMITH,  No.  1  Broadway,  N.Y. 

WaKMLNU  and  ventilating.— a  practica 
treatise  on  warming  buildings  by  Hot  Water 
Steam  and  Hot  Air,  on  ventilation,  and  the 
various  methods  of  distributing  artificial  heat, 
and  their  effects  on  animal  and  vegetable 
Physiology.  To  which  arc  added  an  inquiry  in- 
to the  laws  of  radiant  and  conducted  Heat,  the 
chemical  constitution  of  (^oal,  and  the  combus- 
tion of  smoke.  By  Charles  Hood.  8vo,  cloth, 
 $.5.00. 


For  Separating  and  Removing  Entrained  Water 
from  Live  Steam  ;  Condense  Water  and  Oil, 
Dirt,  etc.,  from  Exhaust  Steam.  Special  Device 
for  Surface  Condensers.  Send  for  Circular  and 
Prices. 

GEORGE  A.  BARNARP, 

15  Cortlaiidt  Street,   NEW  YORK. 


"Useful  Hints  on  Steam," 

By  E.  E.  ROBERTS. 

Second  Edition.   A  Book  of  96  pages.  Illustrated. 
Full  of  information.   Mailed  upon  receipt  of 

20  CENTS. 

NO  POSTAGE  STAMPS  RECEIVED. 
Address,  W.  BLITZ, 
Telephone  liio^.,  I  s  CiM-ilaii<lt  St.,  N.Y. 


INLET 


Til' CURTIS 


Balanced 

STEAM 
TRAP 


MANUFACTURED  BY 


THE  CURTIS  BEGULiATOK  CO., 
69  Beverly  St.,  Boston,  Mass. 

Has  balanced  Valve,  therefore  works  equally  well  under 
HIGH  or  LOW  pressure  ;  discharges  full  area  of  pipe  ; 
has  hard  composition  float,  vented  to  the  atmosphere, 
and  is  warranted  not  to  collapse  or  fill. 

GENERAL  AGENCIES  : 

New  York,  109  Liberty  St. 

Philadelphia,  2,035  North  Front  St. 
Minneapolis,  210  South  Third  St. 
Chicago,  218  Lake  St. 


JENKINS   BROS/  VALVES. 

12  very  valve  tested  and  warranted,  all  parts  interchangeable. 
I^othing  but  best  Steam  Metal  used  in  the  manufacture. 
1^  eypd  Stuffing  Box  and  Disc  Removing  Lock  Nut 
I  s  u<5ed  only  in  the  Jenkins  Bros.'  Va^lves. 
1^ one  are  genuine  unless  stamped  with  "Trade  Mark." 
^hould  you  order  INSIST  on  having  Jenkins  Bros.'  Valves. 


71  John  St  . 

NILW  YOr.K. 
21  N.  Fifth  St.. 
PH/LAD£LFHIA. 
54  Dearborn  SL, 

CHICAGO. 
105  /if ilk  St.. 

BOSTON 


STEAM  PUMPS 


5INCUE_PUI/P     HPSVIVl       DUPLEX  PUMP 


•VALLEY  PUMP*CO.,  Easthampton.  Mass 


DUPLEX  STEAM  PUMP. 

FOR  ALL  DUTIES. 

Simple,  Durable  and  Efficient. 

Send  lor  \  <'atalO(>:iii-. 

HALL  STEAM  FUMF  CO.. 

WORKS,  PITTSBURGH,  PA. 

CHICAGO,  PITTSBURGH  AND  ST.  LOUIS. 


y/l  PROVED 


PUMPING 


The  new  Handy  Binder  makes  a  per- 
fect book  of  one  or  twenty-six  issues  of  The 
Engineer  Papers  bound  without  mutila- 
tion. Pages  open  flat.  In  flexible  board 
sides.  50c. 

EfiBERT  P.  WATSON  &  SON, 

150  Nassau  Street,  N.  T. 


SIX  CENTS  will  buy  a  Hack  Saw  BluOe 
which  « ill  cut  iron  all  day  without  sharpen- 
ing, and  on  many  kinds  of  work  will  do  as  much 
as$l  worth  of  files  Twelve  cents  will  buy  a  butih- 
er's  saw  blade  which  will  cut  bone  four  weeks 
without  filing.  Both  kinds  are  temper,  d  by  a  se- 
cret process  which  enables  ihem  to  do  five" times 
as  much  work  as  any  others  in  use.  All  saws 
rrarked  with  a  star  and  bearing  our  name  are 
fully  warranted  wherever  bought.  For  sale  bj' 
all  hardware  and  supply  dealers  in  this  country 
and  Europe. 

MILLERS  FALLS  COMPANY, 

93  Reade  St.,  New  York. 


R 


ELIANCE  HYDRAULIC  JACKS, 
SOLID  DRAWN  WELDLESS  STEEL  TUBES, 
ORIGINAL  DEAD-STROKE  POWER  HAMMERS. 

No.  14  North  Fifth  Street, 

PHILADELPHIA,  PA.^ 


STEVEVS  PVTEXT 


SPRING 

tfusssaO  '''' 


INSIDE 


CALIPERS. 


I' 


stpaid. 


\i\  ir.ai 

fli  . ,   il.'ill   5  inch  fl.-.'.) 

4    ••    )  r>  :  f>    ■■    I.."i0 

Uy  iiMii^'  din\.M  iMit  6izc  nuts  wc  i-au 
place  thciii  on  all  sizes  of  our  Ideal 
Calipers  and  Dividers, 


TOOLS. 


•STEVEN!*  P.VTENT 

RELIABLE  DIVIDER.  No.  61. 

With  Tliiiiiib  Attnchiuent. 

Fiir^-ed  from  heavy  stti<  k.  ouera- 
ted  with  a  rifht  mid  left  hand 


screw.     Made  with  two  tension 
screws,  remttvint:  any  back  lash. 
Price,  per  pair. 

h  inch  ♦l.'S 

Ideal  and  Leader  Spring  Dividers  and  Calipers.  Ideal  Surface  fiauees.  Depth  Gauges,  and 

Fine  Machinists'  Tools.  lUmtratnl  i-ntnlonu,  ira  t<i  all. 

J.    STEVENS  ARMS  &   TOOl-   CO..   P.  O.   Box  <£33     <  hicopee   Foils,  Mass. 


0'" 

"THE  GREASER." 

ECONOMY  Of  lubricant, 

SIMPLICITY  Of  con.struction, 

DURABILITY,  and,  above  all, 
RELIABILITY  in  action,  and 
its  cliaracteii.stio  points. 

NOTHING  AUTOMATIC  ABOUT  IT. 

The  hand  on  cup  prac- 
ticallv  "feels"  the  pin. 

Castor  or  lard  oil,  grease  or  tallow 
plain,  or  a  luixtiu-e  of  any  or  all  can 
be  nsed  while  under  full  steam. 

O'CONNELL  &  CAHILL, 

PATENTEES, 

Manistee,  Mich. 


TENTH    YEAR    OF  P  U  B  L  I  C  A;T  I  O  N» 


t  IT  E   E  N  G  X     1!.  E  li . 


Ill 


WM.  BERKEFELD'S  FOSSIL  MEAL  COIPOSI 1  ION. 

The  Only  Genuine  Fossil  Meal.  s^-^M^  "^ar/, 


Best  Fire-P'-oof,  Non-Conducting 
C  <v«  tor  uoilers  and  Steam 
Pipes.  Kiii-ily  ;t()|)liiMl.  Can  be 
uscil  <) v'lT  aiitl  ovor  u,(.'aiii.  Solil  in 
l>Hi;s '  1  llnibs.  Kii'rli  ba;;  iiiarkcd 
with  Trade  Mark,  thuB: 
Kfvvare  ot  Imitations.    Send  for  Circularu  to 


FOSSIL  MEAL  COMPANY,  2  ("edar  St..  N.  Y., 


DIXON  S  BELT  DRESSING 


AND  LEATHER  PRE&iER VATIVE. 

Absoliitcl}  |)r(-\>ii>.>  ii  11.11  iiw...  Ml, I, .In;;  ,iii<i  1110111114 Illy  )»r(>Mcrve.s  tlic 
loatlier.  It  is  not  ii  new  iinil  iiiitiicd  iiitiric,  l>nt  liiis  the  strongest  rcconi- 
lucndatious.  it  will  pay  )<>n  to  send  tor  cln  nlar,  tor  it  will  save  yon  money. 

JOS.  DIXON,  CRUCIBLE  CO.,  Jersey  City,  N.  J. 


A.  (ilESE,  Tioprietor 


o  - 

2  t 

a  ',. 

"  % 

■7. 


Bobertsoa'g  Oil  Extractor 

eXlUAlJ'lH  oil.,  riKKlHi;,  I.IIIT, 
ETC,  FHOM  F.XnAlKT  KTgAM. 


0 

LE  COUNT'S  NEW  EXPANDING  MANDREL. 

(Pateiited  December  2.5,  1877.) 

If  You  will  Try  this  Tool  You  will  not 
Regret  the  Expense. 

AMATEUR'S  SIZE. 

Taking  anything-  from  ^  to  1  incli  inclusive,  price  fS  00 


MACHINIST'S  SIZE. 

No.  1   i^tol    in  ,  price   $10  00 

No.  2   1    to  1!^  in.,  price   14  00 

No.  3  11^  to  8    in.,  price   18  00 

No.  4  (with  screws)  2    to  3    in.,  price   32  00 

No.  5   "         "   3    to  4    in.,  price   44  00 

W.  LE  COUNT,  South  Norwalk,  Conn. 


WIVI.  B.  BROOK  &  CO., 

MANUFACTDI'F.RS'  .'.GtNTS  FOR 

llECHiilCAL  RIIBBEB  llOODi 

LEATHf  R  BELTING, 

Sole  Ajjenls  for  I'lio-n  » (.mii  (  on-  and  Himit  I'aekinifH, 
Sole  Manufacturers  of  ACME  PISTON  PACKING. 

No.  40  John  Street,  -    -   New  York  City. 

P K K R  1. 1 : S S~R V  WWVA  iTc] O M  P .A  ' 

Murray  153.  WRITE  FO R  rATALOGUB^ 


Telephone  Murray  153. 


SUBSCRIPTION  BLANK. 

Jfessrs.  EGBERT  P.  WATSON  &  SON,  ir>()  Nasnau  St.,  N.  Y. 

Enclosed  pleaae  find  12.00.  Please  send  to  my  address  The  Engineer  for  one  year 
from  

Sign  Name  and  Address  very  plainly  and  always  give  your  house  nuvtber  where 
possfible,   


THE  COLGAN   LUBRICATING  BALL. 


^612-^.     [Copy.]  Office  of  EXPERIMENTAL  BOARD,  Kavy  Yard,  New  York. 

Rear-AdmiraJ  D.  L.  Braine,  U.  S.  N.,  Covimanding  Naval  Station,  New  York.  February  24,  1890. 

Sir: — We  have  respectfully  to  report,  that  in  accordance  with  the  endorsement  on  the  letter  of  the  Bureau  of  Steam  K:igineering,  dated 
July  10th,  1889,  and  numhered  1964  J.  J.,  we  have  tested  the  Lubricating  Balls  made  by  the  Colgan  Manufacturing  Co.,  by  using  them  for  the 
internal  lubrication  of  the  Machine-shop  Engine  of  this  Yard,  during  all  the  worliing  days  since  the  24th  of  Deceiuljer  last,  until  the  1.5th  of  the 
present  month,  or  forty-five  days.  For  the  first  five  days,  four  balls  per  day  were  used;  in  the  next  ten,  three  per  day;  and  since  then,  only  two 
per  day.  They  were  fed  to  the  steam  chest,  a  (piarter  of  a  l)all  at  a  time,  tlirough  a  common  grease  cup,  having  a  cock  below  it  and  covered 
with  a  screwed  cap.  These  balls  are  put  up  for  transportation  in  wooden  boxes  that  hold  a  gross  each,  the  outside  dimensions  of  the  boxes  being 
ten  inches  by  ten,  by  seven  and  a  quarter  inches  deep.  They  are,  therefore,  easy  to  handle  an  1  to  stow  and  care  for  on  shipboard.  Each  ball  is  wrapped  in  tissue  paper, 
to  prevent  adhesion  under  moderately  high  temperatures.  They  liquefy  at  about  1 10  F.  Tliey  have  no  objectionable  odor,  either  in  the  solid  or  liquid  state.  We  have 
the  assurance  of  the  manufacturer,  in  which  he  expresses  a  willingness  to  support  by  affidavit,  that  they  contain  neither  animal  or  vegetable  matter.  They  are  sold  at 
five  dollars  per  gross.  On  the  16th  instant,  the  interiors  of  the  cylinder,  valve  cliest  ana  heater  into  which  the  engine  exhausts,  were  examined.  All  the  wearing 
surfaces  were  found  in  excellent  condition,  bright,  smooth  and  clean.  Nowhere  in  the  cylinder  or  chest  vvas  there  any  accumulation  of  grease  or  dirt.  The  heater  had 
not  been  cleaned  for  a  long  tinie.  but  there  was  no  appearance  of  recent  deposits  of  grease.  The  anti-frictional  value  of  this  luljricant  could  not  be  establislied  by  this 
method  of  test,  but,  to  the  unaided  senses,  the  appearances  were  in  its  favor.  It  would  seem,  therefore,  that,  at  a  cost  of  less  than  seven  cents  for  and  eight-hour  day, 
the  internal  wearing  surfaces  of  a  twenty-inch  cylinder,  including  a  main  and  cut  off  valve  (both  sides),  the  j)iston  of  which,  actuated  by  steam  of  an  initial  pressure  of 
forty  pounds,  had  a  speed  of  about  540  feet  per  minute,  were  well  and  efficiently  lubricated  for  the  time  of  tlie  test.  We,  therefore,  respectfully  recommend  the=e  Lu- 
bricating Balls  for  purchase  and  use  in  vessels  of  the  Navy  wherever  they  are  required.    Very  Respectfully, 


Commandant's  Office,  Navy  Yard,  New  York,  February  25th,  1890. 

Approved  and  forwarded  to  Bureau  of  Steam  Engineering. 

D.  L.  BRAINE,  Rear-Admiral,  Commandant. 


CHARLES  H.  LORING,  Chief  Engineer  and  Member  of  the  Board. 
J.  J.  BARRY,  P.  A.  Engineer  and  Member. 
W.  D.  WEAVER,  Asst.  Engineer  and  Member. 


INDICATOR  PRACTICE  AND  3TEA.M  ENGINE 
ECONOMY,  with  plain  directions  for  attaching 
the  indicator,  taking' diaf^rams,  computing  horse  | 
power,  drawing  tlie  theoretical  curve,  calculat-  i 
ing  steam  consumption,  determining  economy,  | 
locating  derangements,  etc.,  also  tables  required  ; 
in  making  the  computations,  by  Frank  F.  I 
Hemenwav     Price   $3.00 


SLIDE  VALVE.— The  Slide  Valve  practically  con- 
sidered, by  N.  P.  Burgh,  Engineer,  containing 
illustrations,  and  121  pages  of  letterpress.  Crown 
3vo,  cloth  82.00 

.MECHANICAL  DRAWING.— Prepared  for  the  use 
of  the  Students  of  the  Massachusetts  Institute 
of  Technolo^'y,  by  Prof.  Linus  l-aunce   8l.-,0 


M^«oix    n.oca.xi.oixis  "Valves. 

Our  Steam  Regulating  Devices 

Are  the  standard  used  by  all  the 
Sugar  Refineries,  Car-Heating  Companies,  Factories, 
Electric  Stations  and  Railroads. 
If  you  would  economize  fuel  write  the 
MASON    REGULATOR    CO.,  BOSTON. 


ENGINEER'S  LOG  BOOK 

TO  GO  IN  BEEAST  POCKET.-«a 

Ueiiig:  a  record  of  daily  riiiiis  lor  oue 
year,  ruled  for  all  l«'iii|KTaliires,  prestt- 
iireN,  revoliilioiiK,  pixtoii  Kpeed,  icr- 
iiiliia]!>,  hot  well  iciiipcratureti,  fuel 
burned,  a^lieM  and  waMteK,  oil  UHed, 
defects,  repairn,  and  reiiiarkii. 

Price,  One  Dollar  by  3Iail. 

E&BEET  P.  WATSON  &  SON.  N.  Y. 


ELECTRICITY  FOR  ENGINEEIC5.-IUJ  enfc-rav- 
ings,  2.>i  pages.  By  Charles  Debiiiund.  Mr.  Le»- 
mond  has  put  liis  pract  cal  eiperieoce  in  plain 
wordis,  and  ha^  ina^lered  Che  art  of  conveying 
infunnatiun  in  a  »i>y  nut  lo  be  un«uuderi>loud. 
As  a  consequence,  the  work  in  readable,  cOi.ci>.e, 
devoid  of  austru.-e  problems  and  niatben  acical 
formula;,  and  contains  juM  the  iiil,,riiiatiun  en- 
gineers in  charge  i.f  electrical  plants  are  looking 
for.  Not  only  are  the  llie«  rttuui  prnjciplrs  oo 
which  the  niachine:>  are  built  given,  but  albo 
special  attention  is  calletl  to  tljo^-e  ixjintt,  »  hii  h 
aie  liable  lo  give  tn.i  ■  ;  I  full 
e.\|'lanation  of  the  » a  >le, 
and  directions  lor  i  .  10 
order  the  different  ligi, I  _  ,  arly 
^tatrd  Price,  by  mail,  post  paid,  tu  aij\  ad- 
dress fl.50. 


FOCflRTY'S  PATENT 

BALANCED  STEAM  TRAP. 


The  important  feature  of  this  trap  is  that  it  has  bal- 
anced valves,  so  that  they  will  operate  with  any  pressure, 
no  matter  how  heavy  or  light.  These  valves  give  a  full, 
clear  opening,  and  can  be  made  of  any  size  desired,  pas- 
sing a  large  or  small  amount  of  water.  Another  feature 
of  this  trap  is  that  it  is  not  intermittent  in  its  action;  the 
How  of  condensed  steam  (water)  is  constant,  no  matter 
what  the  quantity  maybe.  But  little  power'is  required 
to  open  and  close  the  valves,  as  they  are  balanced.  The 
trap  is  practically  self-adjusting  and  automatic.  The 
valves  and  valve-seataareof  brass,  as  also  1  he  float,  which 
is  a  solid  drawn  brass  tube  very  carefully  made  and  tested. 
These  trapsare  largely  used  for  draining  coils  and  heating 
surface  in  sugar  evaporators,  for  kettles  in  breweries,  con 
densed  milk  factories,  for  steam  heating  apparatus  of  all 
kinds— in  fact,  all  places  where  it  is  necessary  to  carry  oil 
condensed  water. 

For  further  |iart iculars,  price  list,  etc  ,  address 

JAMES  H.  FOGARTY,  97  Liberty  St..  N.Y. 


(ydofaediar 

THeAaNuFACTURES  ANDPR0DU(T5 
Of  THE  UNITED  5TATE5. 

comprises  Every  Article  made  in  tliiS 
Country  -Indexed  and  Gassified  -anJ 
under  each  article  the  nafvesandaddreyes 

THE  BEST  MANUFACTURERS. 

^mplele  mOnt  Royal  Octovo Vol. o| over  iSSQpji 
price  in  (lolfi '6  ini  Morocco *8  innewl)leUiillier»IO. 
INDISPENSABLE 

to  Buyers  of  Arr.clf5  :r,  jil  hnes  and 

Invaluable  3sa5tir:5ticalworK. 
Orders  received  at  office  of  thisPdcer 


M  .CH.XNKS.— The  ts.^fiitial  Klonieiitsol  Fracli- 
.  .iI  >ii-'  ii.uiics.  1..1-.  II  '.II  u.'-  ■■  ol  »ork, 

•  ifs  _  :.i  ■  1  :  I   I    -    ■•:     -  i  \  Oliver 

l;\ I  I..-.       II  •■! -J.  i:  1  .UCfc,  Col- 

lege 1^'r  LU  il  tugiiieers.  1- 1  ui  I..  .  .1.,  illutlrat- 
tit  by    uufiirf'</U«    U'ood    cnt^ruriiiy*.   poet  Svo, 

cloth  t^.OO 

ConlenUs. — Chap  1.  II'       ■   i  .  uiiuuya 

uiiii.  bi'lli  »itli  and  ^^  ii.  a  unil 

of  lime.  (.  hap.  i.  The  .  fiiu..,  ine 

iiitlueiice  ol  Iriclion,  Ui  .1  .....  -  .^uc  ul  the 
niosl  Ije^iulilul  Uiws  ul  uiuliou.  Limp.  o.  '1  he 
[fi'Uiciples  CApuundeil  lu  the  Itrsl  At. A  Mrcciid 
chapters  are  applied  lu  the  uiulioii  ul  b<.<ltes. 
Chap.  4.  The  li aiisuiisi>iou  of  nork  by  biuiple 
machines.    Chap.  5.    Vselul  proposiliuiu. 


STEAM  EM.INE.— Thf 
fur  the  Sludi  ul,  by  J 
iK-er,  L'.  S.  N.i  . 
i.-,nici.L"  - 
1  .  .iilei.  t?. 


..f 
\  .1 


<  er.  or  Mean, 
-.thier  Ij.gl- 
\-~.-tttnl  Kn- 
.... 

.  ^  antages 


.ul.,  .Maii.i,cn.eiil  ol  r.iigiiie<> 
,  Overhauling  the  Eogmesand 


THIS   PAPEK   CIKCULATES   ALL   OVER   THE   UNITED  STATES 


l^HE  ENGINEER. 


Compound  and  Triple 
"    Expansion  Engines, 

For  Steam  Yachts  and  Ijauuches. 

Estimates  furiishei  on  appi  cation. 

RILEY  COWLEY, 

MACHINISTS  AND  ENGINEERS 

Richard  &,  Bowne  Sts. 

Brooklyn,  N.  Y. 
Toleplioiie— 34  7. 


1 1 1  i  MM 


COISHIvIIS'S 

Improved  Ujater  Tube  Boiler 

loiiibiiics  iti  tlie  lii;,'hehl  ile^fiee 

AlisolDte  Safety  fi'om  Destrn^tiye  ExDlosioiis, 

EcoiKjtnical  ntui  Rapid  (ieiieratioii  of  Sii-hmj, 
Durability  and  (icneral  Eflleieiicy. 

HAS  IMMENSE  H EATING  StRFACE  FOR 
THE  SPACE  OCCUPIED. 

Total  area  of  superheating  coils  equals  area  of  bleaui 
pipe,  iDsurin^:  free  circulation  of  dry  stt-aoi.  Water 
Drum  furnishes  all  generator  coils  with  water  by 
nntural  circulati(n^^,  and  for  prices  or  rights  to  malce, 
address, 

D.  CONEKIN, 
646  Hicks  St.,  Brooklyn,  N.Y. 


STEAM  USING.— Steam  Usin^,  or  Steam  Engine 
Practice,  by  Chas.  A.  Smith,  C.  E.,  8vo,  cloth. 

  $3.00 

Contents. — On  tn»  Natu,  j  of  Heat  and  the  Prop- 
erties of  Steam  ;  J: ,  v  i  jear  ;  The  Quantity  of 
Steam  which  might  be  used  and  which  is  used  ; 
The  Indicator  and  Indicator  Diagram  ;  The  ex- 
periments of  Hirn  and  Hallauer  ;  Steam  Heat- 
ing. 

A  MANUAL  OF  STEAM  BOILERS.— Their  design, 
construction  and  operation;  for  technical 
schools  and  engineers.  Illustrated.  693  pp. 
By  R.  H.  Thurston,  M.  A.  Doc.  Eng.,  etc.,  etc. 
New  York  $6.00 


PUMP  MAKING.— A  Practical   Hand  Book  on 
Pump  Construction,  by  Philip  K.  Bjorling, p/a<es 

crown  8vo,  cloth    $1.50 

Contents. — Principle  of  the  Action  of  a  Pump  ; 
Classification  of  f  umps  ;  Description  of  various 
classes  of  I'umps  ;  Remarks  on  Designing 
Pumps  ;  Materials  Pumps  should  be  made  of  for 
different  kinds  of  Liquids;  Description  of  vari; 
ous  classes  of  Pump- valves ;  Materials  Pump- 
valv-es  should  be  made  of  for  different  kinds  of 
Liquids  ;  Various  Classes  of  Pump-buckets  ; 
On  designing  Pump-buckets  ;  Various  classes  of 
Pump-pistons  ;  Cup-leathers  ;  Air-vessels;  Rules 
and  Formulas,  etc.,  etc. 


THE  CONTINENTAL  IRON  WORKS. 


SOLE  MANUFACTURERS  OF 

CORRUGATED  BOILER  FLUES 

Under  their  own  patents  and  those  of  SAMSON  FOX,  of  Leeds,  England. 
ITIADE  IN  SIZES  FROM  28  ins.  TO  60  ins.  DIAITIETER, 
  with  Flanged  or  Plain  Knds. 

^"Take  Ferry  from  10th  or  23d  Sts.,  N.  Y.,  to  Greenpoint.-®a 
Thos.  F.  Rowland,  Pres.,  Warren  E.  Hill,    I  vico  Pr«.s 

Thos.  F.  Rowland,  Jr.,  Treas.  Chas.  H.  Corbktt,  I       "  "^^^  ■ 


THE  LANE  &  BODLE7  CO., 

AitomiiticCQt-offEiipeii 


From  heavy  patterns  and  of  unexcelled 
workmanship. 

Steel  Boilers,  Feed  Water  Heaters, 
Shafting,  Pulleys  and  Gearing. 

THE  LANE  &  BODLEY  CO., 

267  to  215  Water  St., 
CINCINNATI,  O. 


AUTOMATIC  ENGINES, 

Return  Flue, 
Portable  &  Upright  Boilers 
1 ,  3  and  6  h.  p. 

Send  for  photo  and  price  list. 
F.  J.  CtJKTIS, 

Spencerport,  N.Y. 

'  I 

SHIPBUILDING.— The  Power  and  Speed  of  Steam  | 
Vessels  calculated  by  Rules  adapted  for  Vessels  i 
of  all  types.  By  William  Bury,  M.I.M.E.,  Con- 
sulting Marine  Engineer,  loith  diagrams,  small 
4to.  sewn      81.40 


K-y-^es!!^;]  l-laciiines 
and  20  in.  Drills 

A  SPECIALTY'. 
SEXD   FOR  LIST  OF 

New  aMSecoEd-Hanil 


LatheSjPlaners,  Drills, 

or  anything  in  Machinists 
Tools  or  Supplies. 

W.  p.  DAVIS, 

Rooliesler,  N.  Y. 

Works  at  North  Bloomfield. 


AMERICAN  POP  SAFETY-VALVE. 

The  only  Automatic,  Adjusting,  Safety  Valve  ever  produced 

FOR  LOCOMOTIVES,  STATIONARY,  MARINE  AND 
PORTABLE  BOILERS. 

It  does  not  infringe  on  tlie  patents  of  any  valve  made. 
We  guarantee  all  parties  buying  or  using  them  protection 
against  all  suits. 

Accepted  for  application  to  all  marine  boilers  by  the  Board  of  Super- 
vising  Inspectors  of  Steam  Vessels,  and  approved  by  the  Secretary  of 
ihe  Treasury  at  Washington,  D.  C,  January,  188.5. 

Approved,  and  its  adoption  recommended  on  U.  S.  Naval  Steam- 
ships, April  1,  li^D,  by  U.  S.  Naval  Board  of  Examiners. 

d  AMERICAN  STEAM  GAUGE  CO., 

36  Chardon  Street,  Boston,  Mass. 


NEWPORT  NEWS  SHIP  BDILDING  ORY  DOCK  CO, 

(ON  HAMPTON  ROADS.) 

Equipped  witU  a  Simpson's  Basin  Dry  Dock,  capable  of  docliing  a  vessel  600 
feet  long,  drawing  %B  feet  of  water,  at  any  stage  of  the  tide. 
Repairs  made  promptly  and  at  reasonable  rates. 

SHIP  AND    ENGINE  BUILDERS. 

For  estimates  and  further  particulars,  address 
C.  B.  ORCUTT,  Pres't,  No.  l  Broadway,  New  York. 


TOBIN  BRONZE. 

Tensile  strength  upwards  of  79,000  lbs  per  sq.  in.  Tor-ional  Strength  equal  to  the  best 

Machinery  Steel.    An'i  Frict'onil  and  Non-Corrosiv.    Can  be  Forg'd  Hot. 
Rods  for  pumps  and  bolts.    Yacht  shafting.   Rolled  sheets  and  plates  for  pump  lining's  and  conden- 
ser tube  sheets,  etc.    Spring  wire 


ANSONIA   BRASS  &  COPPER  CO., 


CHICAGO. 


8oie  Blnnufncturers. 
Send    for  Cimilar, 


NEW  YORK. 


u/ed  e;^clu^iyely 

United  /\  States 
£nglan  D /^/^A^^Germany 
Russia  AtwC^^France 


Bend  for  Price  List. 


B.  K.  CRAMP  &  CO., 

I*lxila-caolp>la.ia.,  I=»«. 

SOLE  MAXUF.\CTLRERS  OF 

AMERICAN 

MANGANESE  BRONZE, 


UANOANESE  BRONZE  PROPELLER  WHEELS: 
 A  SpecikiUy.  


TKADE  MARK 


Xtaly    to  ownees  of  steam  yachts. 


We  particularly  call  your  attention  to  advantages 
derived  from  the  us-e  of  these  Wheels  for  Steam  Yachts, 
and  would  recommend  as  a  means  of  obtaining  "  maxi- 
mum speed  at  minimum  expense "  that  you  adopt  a 
Mansanese  Wheel. 

CORRESPONDENCE  SOLICITED. 


THIS   PAPER  CIRCULATES   AL.L    OVER  THE   UNITED  STATES. 


THE  NEW  NAVY.  No.  1. 

The  Ckuisbr  '  Chi(;a<jo,'  U.  S.  N. 
We  shall  in  for-thcoinin^?  issues  present 
en^raving-s  of  the  new  naval  vessels  as  fast 
as  they  can  be  procur-ed,  and  present  as  the 
first  one  of  the  series,  the  'Chicago,^  the 
flagship  of  the  s(iuadron  of  revolution  so- 
called,  recently  returned  from  foreif^n  cruis- 
ing". The  '  Chicago'  is  an  armed  steel 
cruiser,  :542'  4"  long-,  48'  beam,  and  34'  10" 
deep  from  top  of  spar  deck  beams  to  base 
line.  Her  mean  draught  is  19' 1",  and  her 
displacement  4,530  tons;  her  plain  sail  area 
is  14.880  square  feet.  The  engines  are  of  the 
beam  variety,  and  are  of  fj.OOO  h.  p.,  driving 
twin  screws  having  four  fixed  blades  each, 
right  and  left  handed,  15'  6"  diam.  by  24' 
6"  mean  pitch.  The  engines  are  compound 
condensing,  with  cylinders  45"  diam.  in  the 


durance,  than  othei-  naval  vessels  of  her 
dimensions.  The  ai-mamcnt  of  the  'C'/i?- 
Ciujo'  is  adapted  to  her  retiuirements,  and 
she  is  able  to  give  a  good  account  of  tres- 
passers on  American  commerce. 

The  Engineer,  of  New  York,  tries  to 
censure  the  Marine  Review  in  a  unique  wa^' 
for  reproducing  a  cut  of  the  torpedo  boat 
'  CusJmig,'  that  was  published  in  St.  Nicho- 
las, The  Engineer,  and  other  publications, 
and  in  the  same  i.ssue  pr  ints,  without  credit, 
a  cut  of  the  inclined  engines  of  the  English 
boat  '  il/ana,'  which  should  be  considered  the 
exclusive  property  of  XAie  Steamship,  of  Scot- 
land.— Marine  Revieio. 

We  invite  our  friends  to  state  the  facts 
correctl.y.  We  made  a  wood  cut  of  the 
'  Cushing  '  from  a  photograph,  not  from  the 


The  '  Baltimore,'  IJ.  S.  N.,  recently'  aver- 
aged seven  knots  an  hour,  not  much  more 
tiian  half  the  speed  of  a  <|uick-hc<.'led  sailing 
craft  with  a  fair  wind,  on  a  voyage  to  Stock- 
holm, Sweden:  and,  while  one  apologist  may 
allege  that  she  had  orders  to  go  "slow,"  and 
another  that  this  snail-like  pace  was  owing 
to  foul  bottom  and  lack  of  sheathing,  it  may 
be  averred  without  the  fear  of  contradiction 
that  slie  has  not  done  anything  since  her 
trial  trip  to  indicatca  capability  to  fulfill  her 
mission  in  titne  of  war. — Scientific  Ameri- 
can. 

This  is  not  fair.  What  does  our  friend 
want  the  '  Baltimore '  to  do  to  demon- 
strate her  ability.  Carry  passengers  on  the 
Fall  River  route?  The  new  navy  of  the 
United  States  consists  of  able  ves.sels,  and 
on  the  crui.se  of  the  White  Squadron  the 


h.p.,  and  78"  in  the  l.p.,  with  57"  piston 
stroke;  the  valves  are  slides  driven  by  the 
usual  link  motion,  with  cut  off  valves  on 
both  cylinders.  Both  sets  of  engines  are 
enclosed  in  water-tight  compartments,, and 
are  so  arranged  that  they  can  be  worked 
high  pressure  (non  condensing)  in  the  case 
of  tlie  condensing  machinery  being  disabled. 
The  boilers  are  peculiar  in  their  setting; 
there  are  7  of  them  of  the  usual  return  tu- 
bular type,  but  instead  of  internal  cor- 
rugated furnaces  they  have  external  fire- 
brick furnaces,  very  similar  in  arrangement 
to  land  boilers.  Forced  draught  is  provided 
on  the  air-tight,  fire-room  system,  and  the 
whole  plan  is  found  to  work  well.  In  cruis 
ing  in  all  weathers,  in  six  months'  time,  not 
a  word  has  been  uttered  in  public  to  the 
disparagement  of  brick  furnaces  for  marine 
use,  and  we  are  forced  to  pronounce  them  a 
success.  The  steam  sj'Stem  of  the  'Chicago' 
was  devised  as  a  type,  and  as  a  whole,  by 
an  American  civilian  engineer,  Miers  Cory- 
ell, of  New  York,  and  although  not  in- 
tended as  a  fast  cruiser  of  the  modern 
"high-flyer"  type,  the  '  Chicago'  is  able  to 
make  better  sea  speed,  with  greater  coal  en- 


St.  Nicholas,  and  our  contemporary  made  a 
photo  cut  from  ours  without  credit.  It  is  a 
small  matter  any  way.  The  inclined  engines 
shown  in  this  paper  were  not  the  property 
of  The  Steamship,  but  were  published  in  two 
other  foreign  papers  pr'eviousl.y.  The  En- 
gineer always  credits  when  it  copies.  Les- 
ser papers  steal. 

  •    •     —  - 

Take  a  quart  of  water  and  dissolve  in  it  a 
teaspoonful  of  pure  powdered  alum.  Stir 
into  this  enough  Hour  to  make  a  thick  cream. 
Break  up  every  lump  of  Hour  until  the  mix- 
ture is  smooth.  Stir  in  next  a  teaspoonful 
of  powdered  resin.  Now  pour  in  a  cupful  of 
boiling  water.  Stir  well.  A  few  drops  of 
oil  of  cloves  will  prevent  souring.  When  the 
mixture  has  thickened  fi-om  cooking  by  the 
boiling  water,  pour  into  an  earthen  vessel, 
not  a  tin  can,  cover  it  up  and  keep  it  in  a  cool 
place.  Whenever  vou  want  to  use  any  por- 
tion of  it,  take  what  you  need  and  soften  it 
with  a  little  warm  water. 


'  highest  praise  was  given  the  ships  compos- 
ing it  bv  foreign  builders. 


The  body  may  grow  old,  the  mind  never. 
It  is  young  and  fresh,  and  vigorous,  even 
when  the  body  is  weakened  by  disease. 


It  is  curious  that  the  more  physicians 
write  about  the  complexion,  and  tlie  more 
conclusively  they  show  that  it  depends  en- 
tirely upon  health,  cleanliness,  a  simple  diet, 
and  outdoor  exercise,  the  greater  the  army 
of  (luacks  becomes.  It  would  seem  that  ariy 
one  ought  to  know  that  the  color  of  the  skin 
is  due  to  the  condition  of  the  blood,  and  that 
the  character  of  the  blood  cannot  be  changed 
by  face  washes.  But  these  are  apparently 
things  that  the  world  does  not  care  to  find 
out,  and  the  public  go  on  dumping  fortunes 
into  the  hands  of  the  specialist  with  more 
and  more  eagerness  every  year. 


To  test  the  resistance  of  paper  to  varied 
mechanical  wear,  it  is  crumpled  and  kneaded 
between  the  hands.  After  such  treatment  a 
weak  paper  will  be  full  of  holes,  strong  pa- 
per will  a.ssume  a  leathei-y  texture.  The  test 
also  gives  a  rough  insight  into  the  composi- 
tion of  a  paper,  much  dust  showing  the  pres- 
ence of  earthy  impurities 
up  shows  overbleachiug. 


while  breaking 
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THE  "AUSTRALIAN"  GIFT  SYSTEM. 

A  WRITER  in  the  American  Machinist 
happily  satirizes  tlie  gift  subscription  busi- 
ness in  the  following'  quotation: 

"  In  years  gone  it  was  customar^^  in 
my  shop  to  make  presents  to  men  about  to 
leave,  or  about  to  be  married,  to  men  about 
to  g-row  old,  or  about  most  anything-.  Those 
usually  singled  out  to  recf^ive  the  presents 
were  of  the  kind  having-  a  long-  line  of  hon- 
orable dont's — don't  drink,  don't  chew,  etc. 

"  The  routine  of  these  presentations  was 
about  like  this:  Some  one  that  wished  to  be 
brought  into  prominence  would  suddenly 
discover  a  rare  combination  of  qualities  in  a 
shopmate,  and  would  straightway  draw  up 
a  subscription  paper: 

"  'We,  the  undersig-ned,earnestl3^  wishing- 
to  fitly  show  our  hearty  appreciation  of  your 
many  and  genial  g-ood  qualities  in 
the  performance  of  your  various  du- 
ties,' and  so  on,  ad  nauseum. 

"Himsefo  Ponderoso  was  an  adept 
at  dravvup  and  out  these  papers, 
especially  in  drawing-  them  out.  The 
paper  would  be  circulated  in  work- 
ing hours,  at  a  loss  to  me  of  more 
than  the  cost  of  the  gift.  At  last  I 
told  Ponderoso  that,  if  he  would 
give  me  timely  notice,  I  would ipaj' 
for  the  next  gift,  and  let  him  have 
all  the  honor. 

"Then  I  formed  the  insurance 
gift  association,  which  has  been  a 
success.  Members  pay  in  ten  cents 
a  week.  When  any  unusual  thing 
is  going  to  happen  to  a  member,  due 
notice  is  given,  and  a  present  is 
made — for  going  away,  !lj,20.00;  for 
coming  back,  $1.00;  being  married, 
$40  00 

"  Those  that  do  not  wish  to  be  in 
the  insurance  association  can  give 
on  the  Australian  ballot  system. 
Each  one,  on  going  out  of  the_;shop, 
takes  an  envelope  from  a  box,  puts 
in  it  the  amount  to  be  contributed, 
and,  on  returning,  drops  it  back 
into  the  box.  The  Australian  sys- 
tem has  developed  some  inter-esting 
facts.  On  being  opened,  many  of 
the  envelopes  contain  nothing.  This 
is  not  so  pleasant  to  Ponderoso, 
because  his  commission  in  buying 
the  gift  is  considerably  reduced. 

"  There  is  a  trite  saying  to  the 
effect  that  it  is  better  to  give  than  to 
receive,  which  must  have  been  start- 
ed b}'  one  that  never  saw  a  subscrip- 
tion paper.  Many  of  us  have  had  quite 
enough  of  the  better,  and  would  now  be 
content  with  some  of  the  other  kind.  After 
having  both  sides  of  the  experience,  we  can 
the  more  easil}'  judge  of  either;  the  very 
change  will  give  zest  to  the  better  side. 
There  are  times  when  one  would  like  to  make 
a  present.  Some  delicate  attention  has  been 
shown,  some  kindly  help  given — so  delicate 
and  so  kindly  that  to  offer  to  pay  is  not  in 
good  taste,  but  this  should  not  be  a  reason 
for  asking  others  to  contribute.  We  may 
also  be  benefitted  by  persons  when  even  the 
offer  of  a  gift  is  an  intrusion.  There  may 
be  cases  in  which  every  one  that  signs  i 
paper  does  so  from  choice,  but  in  very  many 
the  signing  is  done,  in  part,  to  avoid  misun- 
derstandings with  shopmates.  If  drawn  up 
hy  a  foreman,  a  workman  feels  as  if  in  some 
way  his  standing  in  the  shop  depends  upon 
the  amount  of  his  contribution  The  Aus- 
tralian gift  system  does  away  with  all  undue 
influence  and  polite  extortion,  and  lets  one 
act  freely  one's  own  choice  " 

Large  numbei-s  of  iron  mills  in  Pittsburg 
have  abandoned  natural  gas  and  gone  back 
to  coal.  The  gas  people  made  the  price  so 
high  that  it  was  no  longer  profitable  to  use 
it. 


THE  BUFFALO  MARINE  FAN. 

The  Buffalo  Marine  l^an  illustrated  here- 
with was  designed  especially  for  the  West 
India  fruiting  steamer  ' Neptuno,' and  is  lo- 
cated in  the  engine  I'oom,  arranged  to  ex- 
haust the  foul  air  from  the  ship's  hold, 
where  thousands  of  bunches  of  bananas  and 
other  fruits  are  stored.  It  has  been  found 
that  cargoes  of  fruit  thus  treated  arrived  in 
a  wonderfully  good  condition,  the  loss  from 
decay  being  very  slight,  mid  far  less  than  j 
with  the  ordinary  manner  of  handling  dur-  j 
ing  transportation.  | 

Fans  for  marine  use  are  not  uncommon,  i 
but  it  is  seldom  that  they  are  properly  con- 
structed. In  the  above  instance,  as  in  most 
cases  of  ship  ventilation,  it  was  desired  to 
secure  a  certain  amount  of  air  at  quite  a 
pressure  when  running  the  fan  at  a  mini- 


OTHER  PEOPLES,  OTHER  CUSTOMS. 

Animadverting  upon  the  trade  methods 
as  allecting  popular  tastes  and  the  reverse, 
the  London  Engineer  says,  in  a  review  of  a 
work  on  the  subject  : 

"  The  portions  of  the  volume  which  possess  the 
most  general  interest  are  those  which  refer  to  the 
wages,  hours  of  work,  and  method  of  living  of  the 
French  artisan,  and  the  reasons  why  French  coach- 
buil<iers  have  beaten  English  coachbuilders  out  of 
foreign  markets.  On  tliis  latter  point  we  haVe  cer- 
tain facts  given,  which  deserve  the  most  serious  at- 
tention of  sensible  men.  It  is  too  often  assumed 
that  the  fanatics  who  preach  technical  education  do 
no  harm.  This  is,  we  have  long  suspected,  a  com- 
plete mistake,  and  this  little  work  removes  all  doubt 
on  the  subject.  The  artisans  who  examined,  not 
only  the  P'rench  carriages  exhibited,  but  visited  the 
workshops  and  studied  Frei.ch  methods,  hold  that 
in  no  respect  are  French  vehicles  of  any  kind  better 
than  English.  Technical  education  has  done  nothing, 
produced  nothing  in  France,  better  than  the  English 
houses  turn  out.  On  one  point,  artistic 
finish,  it  might  be  supposed  that  they 
would  excel  home  productions,  but  this  is 
not  so  ;  and  the  reason  why  the  dainty  lin- 
ings and  choice  materials  employed  by  the 
French  coachbuilders  are  not  to  be  found 
in  English  pleasure  carriages  is  simply 
that  such  things  are  unsaleable.  English 
purcliasers  will  not  have  them.  They 
demand  a  repose  and  quietude  of  style 
which  French  workmen  and  artists  regard 
as  somber  and  gloomy.  If  the  demand  for 
something  more  lively,  more  novel,  existed, 
Long  Acre,  Liverpool,  or  .Newcastle-on- 
Tyne  would  quickly  supply  it." 

This  reminds  us  of  the  saying  of 
a  landlord  in  the  country  who  ran 
his  house  to  suit  himself.  Vege- 
tables were  scarce,  and  the  guests 
demanded  tomatoes. 

"Tomatoes!"  said  the  astounded 
landlord,  "  why,  I  wouldn't  eat 
one!" 

"  Such  things  are  unsaleable," 
says  our  contemporary,  referring 
to  carriages  of  a  gay  and  festive 
appearance,  meaning  that  they  are 
unsaleable  in  England;  but  suppose 
other  people  demand  something 
more  cheerful  than  hearses  to  go 
about  their  business  in,  will  not 
English  carriage  makers  provide 
them?  We  think  not,  because  John 
Bull  is  of  the  opinion  on  trade  inat- 
ters  that  Pall  Mall  governs  all,  and 
if  other  people  are  not  suited  with 
what  he  makes  they  can  go  without. 


We  think  any  young  man,  with  a  little 
outlay  of  time  after  hours,  can  secure  a 
good  list  of  subscribers  for  The  Engineer. 
Send  for  our  circular. 


mum  speed;  hence  it  was  necessary  to  build 
out  of  regular  proportions  for  ordinary 
work.  Its  peculiar  construction  results  in 
obtaining  2^  oz.  pressure  at  discharge,  and 
in  keeping  up  a  circulation  of  air  in  every 
corner  of  the  ship. 

Aside  from  being  utilized  as  a  ventilator, 
the  fan  is  arranged  so  as  to  serve  a  double 
purpose,  that  of  a  blower  for  the  furnaces, 
the  air  being  forced  through  the  stokehold 
to  the  fires. 

The  fan  replaces  the  air  in  the  ship  every 
minute  and  a  half,  and)  is  operated  hy  a 
double  direct-acting  horizontal  engine  of  12 
horse-power.  Each  engine  has  ample  capac- 
ity to  drive  the  fan  independently'. 

On  account  of  the  position  these  engines 
are  used  in,  there  being  continual  motion  of 
the  ship,  the  greatest  care  and  watchful  at- 
tention to  every  detail  entering  into  their 
construction  is  employed.  The  makers  are 
the  Buffalo  Forge  Co.,  Buffalo,  N.  Y. 


That  the  electric  light  is  a  powerful  ele- 
ment of  health  is  shown  by  the  fact  that 
those  who  use  it  feel  better  for  its  introduc- 
tion, their  appetite  increases,  their  sleep  im- 
proves, and  visits  of  the  doctor  are  reduced 
in  frequency'.  Work  people  work  all  the 
better,  and  absences  from  illness  are  far  less 
frequent.  In  a  saving  bank  in  London  where 
1,200  persons  were  employed,  the  absences 
from  illness  were  so  retiuced  that  the  extra 
labor  gained  paid  for  the  electric  light. —  W. 
H.  Preece. 


J  Consumers  will  do  very  well  to 
^  watch  dealers  who  are  advancing 
~~  ^  "  prices  on  the  claim  that  this  is 
made  necessary'  by  the  new  tariff 
law.  A  number  of  instances  of 
fraudulent  increase  have  been  called  to  public 
attention  here.    These  are  a  few  cases: 

A  purchaser  of  sheet  lead  was  charged 
2^  cents  a  pound  above  the  old  figures,  and, 
on  inquiring  the  reason,  was  told  that  the 
McKinley  bill  was  responsible  for  it.  On 
reference  to  the  bill  however,  it  was  found 
that  the  duty  instead  of  being  increased 
had  been  lowered  from  3  cents  to  2i  cents 
a  pound.  The  new  law  will  be  made  a  pre- 
text for  raising  the  prices  of  everything,  and 
buyers  should  be  on  the  alert.  The  duty  on 
camphor,  for  instance,  has  been  reduced  from 
Scents  to  4 cents  a  pound,  on  chloroform 
from  50  to  25,  on  carbonate  of  magnesia  from 
5  cents  to  4,  on  white  lead  from  6  cents  to  3, 
on  cut  nails  from  14  to  1  cent,  and  wrought 
iron  nails  from  4  to  2  cents  a  pound,  on  gun- 
powder from  6  to  5  cents,  on  glass  beads 
from  50  per  cent,  to  10  per  cent,  ad  valorem, 
on  strychnine  from  50  cents  to  40  cents  per 
ounce,  and  so  on  through  a  long  list  of  ar- 
ticles, the  prices  of  which  retailers  are  said 
to  have  increased,  on  the  false  assumption 
that  the  duty  on  them  has  been  increased. 

Do  not  monkey  with  the  American  flag. 
Henceforth  any  person  who  shall  use  the 
national  flag,  either  by  printing,  painting  or 
affixing  on  it  any  advertisement,  for  public 
display  or  private  gain,  will  be  held  to  be 
guilty  of  a  misdemeanor,  for  which  the 
United  States  may  mulct  him  $50,  or  send^ 
him  to  jail  for  a  period  of  thirty  days.  So 
reads  in  effect  the  new  law. 


THE  ENGlNJEBll. 


FLYING  MACHINES. 

It  has  been  pointed  out  tliat  tliej-e  are  no 
flying-  birds  nuich  over-  llOlbs.  in  vvei^^lit,  and, 
reasoning-  from  analog-y,  it  lias  been  at-gued 
that  man  cannot  ho|)e  to  improve  upon  na- 
ture in  this  du-ection;  but  not  only  ai-e  birds 
much  more  complicated  in  structure  than  a 
flying-  machine  needs  to  be,  having-  many 
functions  to  perform,  wing-  folding-,  feeding-, 
reproduction,  etc ,  besides  that  of  rnere 
flight,  but  they  evidently  expend  much  more 


A  OREAT  many  pei'sons  have  sent  for  our 
circular  to  canvassei-s,  and  we  would  like  to 
have  many  more  send  for  it.  Any  young- 
man  in  a  larg-e  town  can  make  befoi-e 
Christmas  by  a  little  skirmishing-.  The  En- 
gineer is  read  b3'  all  classes  in  tiie  com- 
miuiity,  not  en^^ineers  alone  by  any  means. 


THIRTY-FOOT  STEAM  LAUNCH. 

The  eng-raving-s  represent  tii(!  g:(Miet-al  ar- 
rang-ement  of  machinery,  etc.,  in  a  thirty - 


is  rough.  In  some  emergencies,  knowledge 
that  leather  bushes  can  be  used  upon  bear- 
ings is  of  value.  We  have  no  doubt  but 
that  it  would  prove  u.seful  in  loose  pulleys 
if  pr'opei-ly  put  in. 

A  GREAT  reason  why  the  engineer-irrg  pr-o- 
fession  is  still  so  ignor-ant  of  facts  and  data 
in  its  own  science  is  that  tiiese  facts  and 
data  are  not  easily  obtainable  irr  any  shape 
which  render  s  them  valuable  for  comparison 


energy  in  starting  than  in 
any  other  portion  of  their 
evolutions. 

The  smaller  ones  jump 
from  the  ground  into  the 
air  with  all  their  might, 
and  then  beat  their  wings 
with  much  greater  rapid- 
it3'  and  amplitude  than  in 
normal  flight.  If  rising 
vertically,  they  soon  ex- 
hibit signs  of  distress. 
Large  birds  in  starting 
from  the  ground  ar  e  com- 
pelled to  run  considerable 
distances,  always  against 
the  wind,  in  order  to 
gather  headway  and  sup- 
porting power,  and  even 
with  the  most  energetic 
flapping  cannot  rise  at  a 
steeper  angle  than  45°. 
All  birds  pi-efer  to  start 
from  a  perch,  for  by  di- 
recting their  first  course 
downward  they  gather  ve- 
locity from  the  action  of 
gravit}' ;  at  times  some  of  the  larger  ones 
obtain  relative  velocity  b^'  simply  spreading 
their  wings  wide  to  the  breeze  while  yet 
on  the  perch,  the  object  in  every  case  being 
to  avoid  the  great  exei'tion  required  to  obtain 
speed,  for  once  fairly  under  way  they  are 
masters  of  their  movements. 

Resort  to  some  equivalent  devices  will 
evidently  be  open  to  flying  machines,  but  it 
is  evident  that  until  the  question  of  stability 
has  been  thoroughly  worked  out,  such  ex- 
periments will  be  exceedingly  dangei'ous; 
no  such  apparatus  has  yet  succeeded  in 
raising  itself  from  the  ground  with  the  whole 
of  its  motive  power,  and  the  most  that  can 
be  said  at  present  is  that  recent  elucidations 
of  the  laws  of  flight  seem  to  indicate  that  it 
is  not  impossible  for  man  to  succeed  with  an 
aeroplane. 

There  ai'e  probably  scores  of  shapes  which 
can  be  made  available  for  such  machines, 
just  as  there  are  hundreds  of  forms  of  birds 
who  display  various  peculiarities  in  their 
flight;  but  in  every  case  there  will  be  the 
same  requirements  as  to  a  light  motor,  ab- 
solute automatic  stability,  and  some  device 
for  gaining  initial  velocity,  as  well  as  for 
landing  safely.  This  will  require  much  ex- 
perimenting, and  a  beginning  has  scarcely- 
been  made,  so  that  even  gr-anting  the  ac 
complishment  possible,  the  working  out  of 
the  problem  ma.y  prove  to  be  slow. — O. 
Chanute. 


Tank,  0  ■ 


foot  steam  launch,  and  at^e  intended  as 
guides  for  the  steam  machinei\y  alread\' 
shown  in  this  paper.  The  nlans  are  by  the 
Bureau  of  Steam  Engineering,  U.  S.  N. 


LEATHER  BUSHES  FOR  BEARINGS. 

Mr.  Elihu  Spencer,  an  ingenious  me- 
chanic, of  Elizabeth,  N.  J.,  recently  showed 
us  a  pair  of  leather  bushes  for  the  crank-pin 


A  GIGANTIC  pendulum  has  been  suspended 
from  the  center  of  the  second  platfoi-m  of  the 
Eiffel  Tower.  It  consists  of  a  bronze  wire 
380  feet  long,  with  a  steel  globe  weighing 
about  198  pounds  at  the  end.  Its  object  is 
xhibit  the  rotation  of  the  earth  by  the  Fou- 
ult  method. 


of  a  small  engine  which  had  been  run  for  a 
long  time  with  no  signs  of  wear.  The 
leather  was  prepared  b\'  soaking  or  boiling 
it  in  linseed  oil,  which  seems  to  have  com- 
pletely altered  its  nature  and  texture  by 
some  process  of  chemical  transformation,  so 
that  it  is  like  horn,  ver-y  tough  and  durable. 
Mr.  Spencer  says  he  has  used  leather  for 
this  purpose  many  times,  and  has  been  sur- 
prised at  its  endui-ance  and  reliability.  Of 
course  it  is  not  suitable  for  a  bearing' which 


and  permanent  recor-d.  An 
isolated  fact,  such  as  that 
a  certain  steam  engine  re- 
(juires  20  lbs.  of  steam  per 
hour  to  develop  1  horse- 
power, is  of  no  value  for- 
scientific  purposes,  unless 
it  IS  known  precisely  under 
what  conditions  that  re- 
sult was  obtained,  includ- 
ing type. dimensions, speed, 
cut  off ,  clearance,  back 
pressure,  jacketing,  qual- 
ity of  steam,  etc.,  and  even 
if  these  are  all  known,  the 
result  contributes  but  lit- 
tle to  our  knowledge,  un- 
less it  can  be  determined 
how  the  result  of  20  lbs. 
will  be  varied  by  a  change 
in  each  one  of  the  nu- 
merous conditions.  To  ob- 
tain such  a  record,  and  to 
make  anj"  generalization 
from  it,  requires  an  ex- 
ceedingl}-  tedious  and  ex- 
pensive investigation  by 
a  trained  expert.  A  few  years  ago  an  ex- 
perimental compound  engine,  costing  some 
thousands  of  pounds  sterling,  was  presented 
to  0\\'^ns  College,  in  ^Manchester,  and  ex- 
periments for  nearly  a  year,  undertaken  l)y 
Professor  Osboi'ne  Reynolds,  with  an  ample 
corps  of  assistants,  have  given  thus  far  very 
few  figures  of  permanent  value  in  increas- 
ing our  knowledge  of  compound  engines  and 
the  laws  of  their  action.  They,  in  fact,  have 
thus  far  only  served  to  r-eveal  the  fact  how 
dense  is  our  ignor  ance  yet  concerning  these 
laws.  The  immediate  need  of  the  profession 
in  this  matter  is  not  moi'e  schools,  more 
books,  more  society  paper-s,  but  more  ex- 
periment.— A ))i erican  Mach in isf. 

An  experimenter  abroad  who  has  been 
trying  to  make  a  fl\'ing  machine,  says  : 

"  I  liave  abandoned  my  attempts  to  procure  a 
light  and  energetic  motor  in  favor  of  man's  weight, 
for,  as  a  constant  motor,  maintainable  with  lea.st 
consumption  of  fuel,  i:  is  unsurpas-xable  ;  and  since 
no  engine  power  has  obtained  eijually  valuable  re- 
sults, it  appears  to  me  quite  clear  that  ruiman  power 
judiciously  applied  will  prove  as  effective  for  man's 
transition  upon  air,  and  with  ecjual  speed  and  cer- 
tainty, as  bird  power  proves  for  birds.  So  that  an 
aerotransitor,  manned  by  an  energetic  crew,  exert- 
ing their  weight  and  muscular  i>ower  on  adequate 
sustaining  surface,  could  in  ordinary  weather  suc- 
cessfully and  speedily  accomplish  lengthy  journeys 
to  great  advantage,  and  far  more  satisfactorily  than 
wasting  their  substance  upon  monstrous  balloon 
surface,  which  would  consume  at  least  eleven  times 
the  power  per  pound  as  a  rook  consumes  for  sus- 
taining and  propelling  one  pound  weight  at  equal 
velocity.  One  source  of  difficulties  to  overcome  is 
the  getting  of  reliable  working  parts  of  adequate 
strengtli.  My  recent  trial  proved  improvements  to 
approach  very  nearly  i)ractical  successs  when 
stopped  by  the  breaking  of  right-hand  bras.s  pinion  ; 
for.  like  the  primitive  steam  engines,  adequate 
strength  in  the  working  parts  is  the  last  mastered." 

"  Ver-y  nearly  flying  "  seems  to  ussynono- 
mous  with  not  flying  at  all. 
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Letteit^  to  the  Editoit. 


To  avoid  misconception  we  state  that  this  department  is  open  to 
all.  Tlie  experienced  and  inexperienced  mechanic  and 
engineer  meet  on  common  ground,  and  are  free  to  express 
their  vieivs  in  their  own  way.  No  communications  vml  be 
suppressed  except  their  tenor  and  tone  are  against  the  policy 
of  this  page.  Personal  reflections  should  be  carefully  avoided. 
Correspondents  need  not  hesitate  to  ivrite  for  supposed  want 
of  ability.  Such  corrections  as  are  needed  will  be  made  with 
pleasure.  It  is  specially  requested  that  all  figures  be  made 
very  plain  and  all  proper  names  clearly  vrritten. 

A  WORD  WITH  A  YOUNG  FRIEND. 

Editors  Engineer: 

Seeing  tlie  interest  you  tnke  in  young  engineers, 
giving  tlieni  good  advice  througli  your  ()a|)cr,  I  vefi- 
ture  to  ask  fur  a  little  mys-elf.  I  am  a  suhsci  iher  to 
The  Engineer  tluough  a  news  agent;  and  if  I  don't 
get  it  on  time  (wliicli  is  not  very  often)  I  am  very 
much  disappointed.  There  are  several  engineers  thot 
I  know  who  subscribe  to  your  paper,  and  also  otlier 
papers  of  the  same  kind,  but  the  opinion  of  them 
all  (along  with  mys  If,  is  The  Engineer  is  tlie  best 
one  published  in  the  interests  of  engineers.  I  am  an 
engineer  of  a  small  steam  launch,  (non-condensing); 
also  I  have  a  small  non-condensing  license  to  run 
the  same.  CJow,  I  would  like  to  know  how  I  am  to 
get  a  higher  gi-ade  license.  I  was  told  by  an  in- 
spector that  I  sliould  have  to  get  practical  experi- 
ence before  I  could  run  a  condensing  engine.  If 
that  is  the  case  I  am  afraid  I  shall  never  get  one, 
as  I  cannot  go  on  a  steamer  with  a  non-condensing 
license.  Probably  you  could  advise  me  what  steps 
to  take;  as  I  have  not  had  much  experience  in 
marine  engineering,  and  would  very  much  like  the 
advice  of  those  who  have  had  the  experience,  for 
I  am  sure  there  is  nobody  more  desirous  than  my- 
self t )  receive  the  advice  of  others. 

Is  there  any  good  book  on  condensing  engines 
that  you  would  recommend  ?  I  am  afraid,  Mr.  Edi- 
tors, that  you  will  get  tired  of  the  book  quesoion.  You 
may  think  that  I  am  one  of  those  individuals  who 
think  editors  have  notliing  else  to  do  but  to  answer 
questions.  I  Jiave  already  trespassed  too  much  on 
'your  space.    With  success  to  The  Engineer. 

Cornwall  Landing,  N.  Y.  Inquisitive. 

[The  steatnboat  inspection  laws  s<iy  that  an  appli- 
cant for  a  licensr-  must  have  liad  one  year's  experi- 
ence in  the  engine-room  of  a  steamer  or  in  a  machine 
shop  building  steam  engines.  The  law  takes  no 
cognizance  of  condensing  or  non-condensing  en- 
gines, as  regards  the  application,  but  we  fear  that  in 
the  strict  interpretation  of  it  the  inspectors  would 
not  recognize  a  steam  launcli  as  "a  steamer,"  as  it 
is,  of  course,  in  fact.  The  only  way  then  to  get  on 
as  an  engineer  is  to  try  for  a  situation  as  oiler  on  a 
river  boat;  a  tug  would  answer  all  the  requirements 
of  the  law  as  to  the  experience  of  one  year  on  a 
steamer. 

Possibly,  our  correspondent  says,  the  trouble  is  to 
get  the  job  as  oiler.  No  doubt  it  is;  there  is  always 
difficulty  in  getting  a  start,  but  if  the  starter  is  de- 
termined to  get  it  lie  gets  it,  in  the  same  way  Iiis 
predecessors  did — by  keeping  on  trying  That  is  the 
whole  secret  of  success  in  this  world — keep  right  on. 
Stick!  Never  let  go.  If  the  ship  goes  down,  go 
with  it;  you  will  come  up  if  you  deserve  to  come 
up.  This  is  the  experience  of  all  who  have  evt-r 
achieved  any  success  in  life.  Let  our  young  friend 
make  interest,  and  commend  himself  in  all  ways  he 
can  thi'ik  of  to  those  vv'hocan  put  him  in  the  way  of 
his  desires,  and  if  they  see  he  is  in  earnest,  and  a 
worthy  young  man,  sooner  or  later  he  will  acliieve 
what  lie  seeks. 

As  to  books — well,  that  is  a  question  of  capacities. 
Tliere  are  men  who  can  learn  from  books  at  sight,  so 
to  speak,  by  simply  reading  them;  and  there  are 
others  who  need  a  prepai-atory  course  in  common 
schools  to  fit  them  to  study.  It  is  of  infinitely  more 
importance  to  a  young  man  that  he  should  have  a 
good  common  school  education  first,  as  a  founda- 
tion, tlian  that  he  should  have  a  smattering  of 
philosopliy.  A  knowledge  of  the  first  four  rules  of 
arithmetic  (and  as  many  more  as  may  be  wished), 
and  how  to  read  and  write  the  English  language 
(not  as  a  scholar)  reasonably  well,  is  solid  acquire- 
ment, which  lasts  a  man  all  his  life;  without  it  there 
is  little  chance  for  him. 

No  one  need  apologize  for  asking  questions  of  us 
upon  any  subject.  That  is  a  part  of  our  business, 
and  we  are  never  better  pleased  than  when  are  able 
to  help  a  young  man  on  his  way.  We  are  here  to 
help  one  another,  and  it  is  a  positive  pleasure  to 
help  those  who  ask  help.] 


THE  RETURN  BALL  ET  AL.1 

Editors  Engineer: 

I  noticed  in  one  of  your  recent  editions  a  para- 
graph clipped  from  the  Western  Machinist,  relating 
to  the  inventor  of  tlie  returning  ball  and  the  for- 
tune wliich  he  had  made  from  it.  The  statement  has 
gone  the  rounds  of  the  papers  for  a  number  of  years, 
and  has  probably  been  accepted  as  true  by  those 
who  read  it;  but  in  that  respect  it  very  much  re- 
sembles the  Frencliman's  definition  of  the  crab,  as 
a  "little  red  animal  that  walks  backwards,"  and 
which  Cuvier,  the  eminent  French  naturalist,  dis- 
posed of  by  saying  tliat  "except  that  it  was  not  red, 
not  an  animal,  and  did  not  walk  backwards,  the 
definition  was  exactly  correct.".  So  in  this  case,  with 
the  exception  that  the  man  who  invented  tlie  "re- 
turning ball"  did  not  invent  it,  and  did  not  make  a 
fortune  out  of  it,  tlie  above  statement  is  absolutely 
accurate. 

As  a  matter  of  fact,  Mr.  William  Carr,  a  toy 


maker,  of  Brooklyn,  gave  his  son  a  small  wooden 
ball  to  play  with.  Ilis  son  pulled  a  piece  of  elastic 
rubber  out  of  an  old  susj)ender  and  attached  it  to 
the  ball,  making  tlie  first  returning  ball,  so  far  as  is 
known.  His  father  "caught  on"  and  had  the  thing 
patented,  and  his  entire  ])rofits  amounted  to  about 
four  thousand  dollars  ($4,000.)  The  father,  it  may 
be  added,  was  afterwards  murdered  by  an  ex-police- 
man in  Brooklyn,  who  shot  him  with  an  air-gun. 

Tlie  invention  of  toy  building  blocks,  patented  liy 
C.  M.  Crandall.  of  Montrose,  Pa.,  was  made  by  Ins 
son  Fred.,  and  in  this  respeci,  liirnished  a  parallel 
to  the  return  ball.  Mr.  Crandall  was  employed  in  a 
factory  where  lock-cornered  wooden  boxes  were 
m.ade,  and  one  niglit  took  home  a  number  of  pieces 
with  dove  tailed  ends  whicli  were  too  small  for  the 
])urpose  for  which  they  had  been  made.  When  he 
an'oke  the  next  morning  lie  saw  his  son  Fred, 
building  houses  with  the  pieces,  and  straightway 
conceived  the  idea  of  patenting  the  building  blo(-ks, 
out  of  which  a  great  deal  of  money  was  afterwards 
made.  Chas.  H.  Davids. 

Davids  Machine  Co.,  New  York. 


THE  MUCH  PUT-UPON  ENGINEER. 

Editors  Engineer: 

I  liave  frequently  read  numerous  articles  pertain- 
ing to  electricity,  and  its  use  in  manufactures  for 
illuminating  purposes.  In  nearly  all  these  articles 
reflections  have  been  cast  upon  engineers,  by  saying 
that  an  engineer  who  did  not  have  a  fair  knowledge 
of  electricity  and  its  apj)liances,  must  consider  him- 
self behind  the  times.  Now,  there  have  been  i-apid 
strides  in  the  sciences  and  professions,  also  new  aji- 
pliances  for  the  convenience,  comfort,  and  safet}'  of 
the  public,  which  are  put  under  the  watchful  eye  of 
tiie  engineer,  and  it  seems  to  me  that  if  a  man  doe- 
justice  to  his  own  profession  as  an  engineer  that  it 
will  consume  nearly  all  of  his  leisure  moments  to 
keep  pace  with  the  progress  made  in  it.  Would  it 
be  right  for  a  man  to  neglect  other  useful  matters, 
essential  to  his  business,  and  devote  his  spare  time 
to  the  study  of  electricity  or  some  other  science? 
Electricity  is  a  department  by  itself,  and  should  be 
kept  so.  Nearly  all  steamers  provided  with  an 
electric  light  plant  have  also  an  electrician,  who 
looks  after  and  assumes  all  responsibility  connected 
with  his  branch.  This  is  the  way  it  should  be. 
Why  ask  an  engineer  to  look  after  everything  when 
his  own  calling  demands  all  his  attention  if  he  is 
conscientious  in  the  discharge  of  liis  duties?  The 
engineer  of  twenty  years  hence  will  have  a  big 
load  to  carry,  and  but  few  spare  moments  to  pre- 
pare himself  for  it.  F.  S.  B. 

Ithaca,  N.  Y. 

IN  MEMORIAM. 

At  a  regular  meeting  of  M.  E.  B.  A.  No.  50,  held 
at  their  rooms,  285  Hudson  Street,  New  Y^ork  City, 
on  the  evening  of  Oct.  21,  1890,  tlie  following  pre- 
amble and  resolutions  were  adopted: 

Whereas,  Tlie  dread  messenger,  Death,  lias  sum- 
moned to  eternal  rest  our  esteemed  brother 
member,  William  Quigley: 

ResoliKd,  That  it  is  meet  that  we  pause  in  our 
labors  and  testify  our  sense  of  worth  and  apprecia- 
tion of  the  character  of  our  departed  brother. 

Young  in  harness,  he  won  by  his  upright  conduct 
and  quiet  demeanor  our  esteem  and  love.  To  the 
afflicted  family,  we  tender  our  earnest  sympathy  in 
this  hour  of  sorrow,  and  commend  them  to  Him,  the 
All-Merciful,  who  notetli  even  the  fall  of  a  sparrow. 

Resolved,  That  in  memory  of  our  deceased  brother 
we  drape  our  altar  and  charter  for  a  period  of 
thirty  days;  that  these  resolutions  be  spread  upon 
our  minutes,  and  a  copy  sent  to  the  family  of  our 
lamented  brother. 

Andrew  M.  Lester,  Pres., 
G.  Marion  White, 
Jas.  H.  Sipperly, 
Wm.  S.  Holten, 

Committee. 


ILYING  MACHINES. 

Editors  Engineer: 

In  The  Engineer  of  Sept.  27,1890, 1  see  that  Hiram 
Maxim  will  spend  $10,000  on  an  air  ship  of  his  in- 
vention. Herewitli  is  a  rough  sketch  of  the  coming- 
air  ship,  for  the  benefit  of  Mr.  Maxim  or  any  one  else. 
She  is  to  be  made  of  platinum,  built  with  gas-tigl't 
compartments  to  hold  a  certain  gas  to  lift  3,000  lbs. 
more  than  her  own  weiglit;  when  once  charged 
this  gas  is  permanent.  This  ship  is  not  like  the  old 
balloon;  it  don't  lose  its  lifting  power,  and  does 
not  need  to  be  charged  after  each  trip.  The  engines 
can  be  used  for  lifting  or  driving  power,  and  can 
attain  a  speed  of  300  miles  per  hour,  and  keep  it  up 
for  a  month  if  required.  There  is  no  need  of  jiara- 
chutes  or  life  saving  rigs,  for  if,  at  any  time,  the  en- 
gines stop,  she  can  fioat  in  the  air  as  a  ship  on  the 
water,  or  be  lowered  gently  to  the  earth  by  easing 
the  gas  from  one  of  her  many  compartments. 

San  Pedro,  Cal.  G.  S. 

[Possibly  our  correspondent  means  aluminum  for 
the  hull  of  his  air-ship.  Platinum  is  now  one  of  the 
costliest  of  metals.  We  should  like  to  have  had  a 
little  fuller  details  of  this  vessel.  The  sketch  sent 
shows  nothing  but  what  has  been  published  manj- 
times,  a  screw  propeller  and  fan-tail. — Eds  ] 


OVAL  PISTONS  IN  ROUND  CYLINDERS. 

Editors  Engineer: 

A  man  who  takps  pleasure,  as  I  think,  in  getting 
up  mechanical  puzzles,  says  he  can  make  an  oval 
piston  work  in  a  round  cylinder,  and  have  it  as  oval 


as  he  likes— like  an  egg  if  lie  wants  to.  Please  tell 
me  if  this  is  a  catcli,  or  a  fact. 

New  York.  Puzzled. 

[It  is  a  fact.  Cut  a  twig  in  a  slanting  direction, 
and  you  will  see  that  the  section  will  be  an  oval, 
and  a  piston  of  tliat  shape  will  work  in  a  round  cyl- 
inder; a  line  drawn  around  the  packing  rings  would 
be  at  an  angle  with  the  axis  of  the  cylinder,  or,  in 
other  words,  the  piston  would  stand  at  angle  with 
tiie  axis  of  the  cylindt-r.  .\n  egg  is  not  an  oval,  h>ut 
an  ovoid,  one  end  being  larger  than  the  other.] 

A  COKKECIION. 

Editors  Engineer: 

In  the  last  issue  of  The  li.vcaNEER  you  stated  that 
I  am  layer  out  in  the  Lake  Erie  Boiler  Works,  this  I 
hope  you  will  be  kind  enough  to  correct,  as  it  would 
be  an  injustice  to  tlie  jjresent  and  past  layer-out. 
Since  I  commenced  to  work  for  the  Lake  Erie  Boiler 
Works  I  have  had  charge  of  tlie  sheet  iron  depart- 
ment only.  Mr.  John  H.  Howard  was  the  former 
layer-out,  and  the  jjiesent  is  Mr.  M.  Malier  in  the 
boiler  shops.  What  laying  out  I  do  is  in  the  sheet- 
iron  shop,  and  that  keeps  me  busy.     John  Cook. 

Buffalo,  N.  Y. 

 «  -♦-  •  — 

A  GOOD  THING,  THIS. 

Editors  Engineer  : 

Inspirators  and  injectors,  especially  those  with 
working  parts,  require  lubricating  frequently,  and  I 
find  nothing  better  for  the  iiurpose  than  the  Colgan 
Lubricating  Ball.  It  imparts  to  the  internal  surfaces 
a  "  glib  "  not  easily  worn  away,  and  is  a  sure  prevent- 
ative agninsi  corrosion  and  scale  foiming  in  the 
jets.  The  lubricant  also  increases  the  capacity  of 
injectors  in  a  slight  degree.  "  Quid  Nunc." 

Bridgeport,  Conn. 


STANLEY'S    PATENT   PORTABLE  SAW. 

The  ingenious  tool  sliown  in  the  illii.stia- 
tion  herewith  has  been  specially  desig-ned  for 
the  use  of  surveyors,  miners,  railway-  pion- 
eers, and  engineers,  as  well  as  for  military 
purposes.  It  Is  made  of  hardened  steel 
plates,  riveted  together  in  double  seiies,  the 
rivets  being  sufficiently  loose  to  form  joints. 


Each  plate  is  shaped  to  form  saw  teeth,  cut- 
ting in  opposite  directions.  Rings  are  pro- 
vided foi>  the  cross  handles,  but  in  inaccessi- 
ble places  ropes  can  be  attached.  The  saw 
can  be  packed  in  a  very  small  compass,  the 
case  containing  it  being  8  x  4  x  If  in.  only, 
its  weight  being  2:^  lbs.  This  tool  Is  consid- 
ered to  be  fully  equal  to  a  6  ft.  cro.ss-cutsaw, 
and  it  can  be  used  by  one  man  only.  Recent 
experiments  have  shown  that  trees  girthing 
from  4  ft.  to  4  ft.  6  in.  may  be  felled  with  it 
in  from  5  to  G  minutes.  With  its  advantages 
of  extreme  portability  and  handiness,  this 
ingenious  tool  is  eminently  suited  for  its 
purposes. — Mechanical  World. 

UNIVERSAL  SHAFT  COUPLING. 

A  SIMPLE  method  of  coupling  shafts  to  al- 
low for  a  considerable  deflection  in  them  has 
recently  been  patented  in  England,  as  shown 


in  the  illustration  taken  from.  Industries. 
There  seems  to  be  no  occasion  for  so  man^- 
teeth  in  the  ends  of  the  couplings:  half  the 
number  would  be  stronger  and  work  just  as 
well. 

Sexd  for  our  Cash  to  Canvassers  Circulai's 
and  make  §25  before  Christmas. 
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A  REVIEW. 

Occultism  and  Theosophy. 

An  exposition  of  tlie  trutiis  of  Naturo.    Jos.  M. 
Wadk,  Boston,  Mass. 

If  vve  need  any  prool'  of  the  wisdom  that 
created  mankind, we  can  find  itinthe  variety 
of  opinions  held  upon  all  subjects,  for  if  vve 
all  saw  tliiiii^'s  in  the  same  li^ht  life  would 
be  harder.    Those  of  us  who  think  at  all 
ravel  out  something-  from  the  tan^^kid  skein 
called  life;  others  who  do  not  think  let  the 
tan^-le  alone,  and  woriy  alon^-  in  their  own 
fashion.    Most  men  mould  their  lives  after 
some  scheme  or  plan  which  they  have  found 
best  suited  to  their  needs,  and  tliey  |)ur'sueit 
with  very  little  care  or  thou;,'-ht  of  what 
view  others  take.  Still  others  are  sure  they 
have  the  clue  to  a  better  mode  of  life,  and 
are  not  satished  until  they  brin^;- their  fellows 
to  their  wa}'  of  thinking-.    Most  of  us  ar'e 
content  to  get  through  the  years  allotted  us 
without  sei'ious  blunder-s  or  errors,  and  find 
plenty  to  do  and  to  i)uzzle  over  in  the  ma- 
terial facts  which  surround  them.  Besides 
these  there  are  still   others  who  take  no 
thought  of  this  world,  but  are  overbui'dened 
with  what  is  going  on  in  another,  or,  by 
what  they   call  occultism;  that  is,  things 
which  are    hidden  or  not  revealed.  The 
periodical  under  no- 
tice is  intended  to         ^       -^v»=:-..;-'  -  -  ^- 
point  the  way  (the 
italics  are   in    the  , 
prospectus)  to  a  bet-  ! 
ter  life,  "as  defined 
in  Nature's  teach- 
ing's,"  etc.    None  of 
us  have  any  reason  \ 
to  find   fault  with  ' 
this    intention,  but 
it  occurs  to  us  that 
the  following-  of  any 
such  periodical  will 
be  very  small,  for 
the  reason  that  on 
this   subject  most 
people  do  not  care 
for  g-uidance,  unless 
the  guide  is  inspired 
frotn    some  other 
than     an  earthly 
source. 

The  muddle  which 
men  make  of  their 
own  and  other  peo- 
ple's lives,  when  """^ 
they  undertake  to  look  beyond  the  veil  and  lay 
claim  to  prescience,  is  lamentable,  and  our 
own  view  is  that  only  mischief  results.  Is  it 
not  in  a  sense  arrogant  for  men  to  claim  that 
they  alone  have  discovered  the  truth,  and 
that  others  who  do  not  think  as  they  do 
walk  in  darkness  ?    It  seems  so  to  us. 

At  the  head  of  one  of  the  articles  in  Occult- 
ism and  Theoscrphij  is  this  quotation  : 
"  The  first  to  tread  an  unknown  path 
Or  dare  a  new  truth  to  procaim, 
Is,  by  the  world's  dulled  realm  of  thought, 
Pronounced  eccentric  or  insane." 

And  in  the  editors'  prospectus,  this  sen- 
tence: 

"It  will  point  the  way.,  and  give  the  key  for  the 
development  of  the  spiritual  man  as  against  all 
illusions,  and  teach  absolute  peace  under  all  condi- 
tions." 

It  would  seem  that  the  last  line  of  the  first 
quotation  very  fitly  sets  forth  the  mental 
status  of  a  man  who  professes  to  be  able  to 
"point  the  way"  and  to  "teach  absolute 
peace  under  all  conditions." 


TRIAL  OF  THE  HYDRAULIC  JET  BOAT, 
'  EVOLUTION.' 

Tjlii  new  boat  of  Di-.  VV.  AI.  JacksoJi, 
called  the  '  Evolution'  propelled  by  a  very 
small  water-jet  under  very  high  pressure, 
went  on  a  trial  trip  on  the  9th  ult.,  in  New- 
York  harbor,  and  is  i-epot-ted  as  operating 
very  well,  although  she  came  far  shot-t  of 
attaining-  the  great  speed  anticipated  by  her 
owners. 

Ill  most  of  the  experiments  heretofore 
tried  with  the  hydraulic  jet  as  a  propel- 
ler, the  endeavor  has  been  to  make  use  of 
as  large  a  jet  as  [jo.ssible,  economy  of  power 
being-  obtained  this  way,  as  was  believed. 

Dr.  Jackson  instituted  a  series  of  experi- 
ments by  which  he  became  satisfied  that 
previous  experimenters  had  traveled  tlie 
wi-ong-  road,  and  that  the  correct  plan  was 
to  use  a  very  small  jet  of  wateruntlera  very 
high  pressure.  To  carry  out  this  idea,  in 
18S7  he  fitted  up  a  small  boat  named  the 
'  Friiiiavista,'  bO^  ft.  leng-th,  ft.  width, 
and  3  ft.  draught.  She  had  a  discharge 
jet  only  a  quar-ter  of  an  inch  in  diameter. 
The  water  was  expelled  under  a  pressure  of 
090  lbs.  to  the  s(|uare  incli,  and  the  boat  is 
stated  (b3'  parties  interested  in  selling-  the 
stock  of  the  company)  to  have  attained  a 


say  2b  miles,  and  has  achieved,  as  we  are  in- 
formed, a  velocity'  of  ten  miles  an  hour, 
with  a  hj'drostatic  pressure  of  500  pounds 
per  s(iuare  inch  on  the  propelling'  jet.  The 
hoi'se-power  used  on  this  trial  we  have  not 
learned,  but  sujjpose  it  to  have  been  about 
2b()  h.p  ,  and  if  so  the  boat  will  not.  when 
running  under  full  pressure,  have  any  such 
speed  as  her  owners  liave  claimed.  So  far 
as  tr  ied  she  seems  to  have  dorre  as  well,  per- 
haps l;ettet-,  than  other*  jet  boats,  consider- 
i|ig  the  smallne.ss  of  the  jet. — Scientific 
American. 


Some  expet-iments  wer-e  recently  made 
with  the  object  of  determining  the  best  way 
of  anchoring-  bolts  in  rock.  Fouiteeu 
holes  were  dr  illed  in  a  ledge  of  .solid  lime- 
stone. Seven  of  them  wer-e  l^J  in.  in  diam- 
eter, and  seven  1^  in.  in  dianreter.  Seven 
I  in.  and  1  in.  bolts  were  then  prepared  with 
a  thread  cut  at  one  end  arrd  plain  at  the 
other-,  but  jagged  for  a  leng^th  of  3^  ft.  from 
the  blank  end  Four  of  these  bolts  were 
anchored  with  sulphur-,  four  with  lead,  and 
six  with  Portland  cement  mixed  neat.  The 
cement  was  allowed  to  hardeir  two  weeks, 
after-  which  the  bolts  were  pulled  out  by 
suitable  ar  r  angements.    Of  the  bolts  fixed 

with  sulphur  three 


During  the  work  at  the  Innsbruck, 
Hungary,  electric  centi-al  station,  a  spider 
climbed  on  one  of  the  lightning  pr^otectors. 
This  occasioned  an  earth  connection,  and  an 
induction  bobbin  was  damaged  by  the  br-eak- 
ing-  of  the  insulation.  In  order-  to  pre- 
vent future  accidents  the  lightning-  pro- 
tector plates  are  to  be  closed  up  in  glass 
boxes. 


The  word  zero  is  from  the  Spanish,  and 
means  empty,  nothing-.  It  was  fir-st  used  on 
a  thermometer  in  17U9  by  a  Ger-maii  physicist 
named  Fahrenheit. 


velocity  of  ten  miles  per  hour.  |The  alleged 
success  of  the  '  Primavista '  satisfied  Dr. 
Jackson,  and  under  the  g-uidance  of  a  stock 
promoter,  a  company  was  formed  to  build  a 
new  vessel,  large  enoug-h  to  demonstrate  the 
g-reat  superiority  of  the  high  pressure  jet 
over  all  other  methods.  Over  $100,000  was 
contributed  toward  the  new  enterprise, 
among  the  subscr  ibers  being-  a  number  of 
our  best  business  men. 

The^'  were  g'iven  to  understand  that  the 
new  plan  was  likely  to  effect  a  complete  revo- 
lution in  the  art  of  pr-opelling-  ships,  a  g:reat 
inci-ease  of  speed  would  be  attained,  and  the 
time-honored  theories  of  marine  engineers 
would  be  upset.  It  was  on  this  basis  the 
'Evolution'  was  evolved,  and  her  speed 
was  to  be  at  least  thirtv  miles  an  hour. 
She  is  106  ft  G  in.  leng-th,  23  ft.  beam,  3  ft. 
draught,  and  100  tons  displacement.  She  is 
propelled  by  a  4-1:  inch  Worthington  steam 
engine  and  pump,  a  Roberts  safcty-tabe 
boiler,  1'200  i.h.p.  water  jet  dischar-ge,  1000 
gallons  per- minute;  velocity  of  jet,  009  ft.  per 
second;  diameter  of  jet,  |  of  an  inch;  hydr-au- 
lic  pressure  on  the  jet,  2500  lbs.  to  the  square 
inch.  The.se  fig-ures  have  been  furnished 
to  us  by  par-ties  intf  i-ested,  but  we  have  had 
no  opportunity  of  vei-ifying:  them,  as  scien- 
tific reporters  cannot  at  present  be  admitted 
on  board. 

The  man  who  expects  to  beat  the  best 
types  of  propeller  boats  by  means  of  a  J 
inch  jet  of  water  has  a  hai-d  row  to  hoe.  The 
indications  ai-e  that  the  '  Ecolntion  '  cannot 
come  up  to  tlie  scratch.  She  has  had  a  pr-e- 
liminai-}'  tr  ial  under  low  pressure.  She  has 
made  a  voyage  down  the  harbor  and  back, 


stood  a  pull  equal 
to  their  tensile 
streng-th;  the  fourth, 
an  inch  bolt,  drew 
out  at  a  load  of 
12,000  lbs.  Of  tliose 
secured  by  lead  three 
again  developed 
their  full  strength; 
the  four-th,  an  inch 
bolt,  pulled  out  at  a 
load  of  13,000  lbs. 
With  the  cement  five 
out  of  the  six  broke 
without  pulling-  out. 
The  sixth,  an  inch 
bolt,  yielded  under 
a  load  of  26,000  lbs. 
These  experiments 
pr  oved  cement  to  be 
not  only  cheaper 
than  lead  and  sul- 
phur for  securing- 
bolts,  but  also  con- 

   I  siderably  more  efli- 

cient.  Some  further 
experimtiilN  uu  a  plain  cylindrical  2  in. 
bolt  led  to  the  conclusion  that  the  cement 
had  a  holding-  power  of  400  lbs.  to  500  lbs, 
per  square  inch  of  bolt  surface. 

Robert  Carson,  of  Hull,  in  writing  to  a 
foreign  paper,  mentions  a  practical  illustra- 
tion of  the  advantag-es  of  quadruphng  his 
experience  with  the  steamship  '  European.' 
The  old  eng-ines,  he  states,  were  a  good 
economical  working  compound,  indicating 
about  480  i.h.p  .  tlie  aver  age  consumption 
of  coal  for  all  purposes  for  the  voyage  out 
and  back  being  :i2  tons  After  ([uadrupling, 
and  replacing  the  boiler  by  one  of  his  design, 
the  engines  indicated  540  h.p.,  and  the  con- 
sumption of  fuel  was  reduced  to  20  tons  per 
voyage  for  all  purposes.  He  advises  ship- 
owner's to  quadruple  their  old  engines,  and 
enable  old  vessels  to  compete  with  modern. 
Another  important  saving  results  from  the 
reduction  in  dead  weight  carried  by  the 
vessel. 

There  is  to  be  no  diminution  of  activity  in 
the  lake  shipyards  this  winter.  The  various 
yai-ds  at  But'talo,  Cleveland.  Toledo,  Detroit, 
Bay  City  and  Duluth,are  all  busy;  and  the 
coritracts  already  placed,  according  to  the 
Marine  Review,  include  29  steamships  and 
5  steel  barges,  having  a  total  capacity  of 
81,600  tons.  Seven  of  the  steamers  only  are 
to  be  of  wood;  the  remaining  22  will  have 
steel  hulls.  Besides  these,  other  contr-acts 
are  pending,  which  will  probably  bring  the 
total  up  to  over  100.000  tons. 


No  water  pipes  are  fitted  for-  cooUu^ 
bearings  on  the  'Cushiny,'  U,  S.  N, 
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STEEL  CASTINGS. 

The  first  so-called  steel  castings  used  com- 
mercially in  this  country  wei'e  introduced  by 
Philip  S.  Justice,  formerly  of  this  city  and 
Philadelphia,  but  now  residing  in  London, 
England.    These  castings  were  made  by  the 
McHaffle  process,  a  Scotch  invention  which 
was  introduced  in  Glasgow  first,  and  from 
thence  brought  here.    The.se  castings  were 
"white  iron,"  so  called,  melted  in  a  cupola 
the  same  as  iron, and  cast  in  sand,  also  the 
same  as  iron.    When  they  came  out  of  the 
flask  they  were  as  brittle  as  glass,  and  were 
put  through  an  extended  annealing  process 
to  reduce  the  carbon  and  make  them  tracta- 
ble.   This  is  exactly  the  process  of  making 
malleable  iron,  and  this  was,  in  fact,  the  na- 
ture of  the  McHaffle  (alleged)  steel  castings 
in  1870-'72.    They  were    malleable  iron  of 
superior  qualit}' — when  sound,  but  the  great- 
est trouble  existed  in  making  them  sound  in 
large  details.    Small  castings,  wrenches, 
etc.,  were  easily  executed.     We  made  a 
market  for  these  goods  in  some  lines,  and 
know  whereof  we  affirm.      Among  other 
things  we  placed  an  order  for  three  large 
pinions,  30"  diameter,  12"  face,  six  inch  pitch. 
These  were  for  the  Mount  Wa.shington  Rack 
Railway,  and  sustained  the  whole  weight  of 
the  train.   They  looked  very  fair  when  they 
came  out  (they  were  made  in  Glasgow),  and 
rang  like  steel  bells  when  struck  with  a  ham- 
mer.    Unfortunately,  (or  fortunately)  we 
struck  one  of  the  great  teeth  pretty  hard,  and 
knocked  it  clean  off  the  pinion.    Upon  ex- 
amination the  tooth  proved  to  have  walls 
about  i  thick;  the  interior  instead  of  being 
solid  metal  was  a  mass  of  cinder  and  scoria?. 
We  proceeded  to  knock  the  rest  of  the  teeth 
off  without  anj^  trouble.  We  made  for  R.  Hoe 
&  Co.,  of  this  city,  a  casting  for  an  hydraulic 
cylinder  12"  diameter,  warranted  to  stand 
as  much  as  a  wrought-iron  forged  C3'linder 
of  the  same  size.    The  steel-cast  cylinder 
burst  under  a  very  moderate  pressure,  and 
came  near  killing  four  or  five  men.  We 
made  a  set  of  linlis  for  a  locomotive  for  the 
Connecticut  River  R.  R.,  John  Mulligan, 
M.  M.  (at  that  time).     These  finished  up 
beautifully  without  crack  or  flaw,  and  were 
tempered  in  oil.     They  were    left  on  the 
bench  in  the  shop,  and  before  the  next  morn- 
ing they  had  burst  into  a  dozen  pieces.  We 
could  recite  numberless  cases  where  these 
castings,  when  put  to  the  test  and  the  work 
there  were  alleged  to  perform, failed  utterly. 
They  were  in  fact  malleable  iron  masquerad- 
ing as  steel. 

As  to  where  steel  begins  and  iron  ends  we 
say  nothing.  We  do  not  know,  neither  does 
anyone  else,  but  crucible  steel  cast  in  tlie 
sand  as  cast-iron  is,  behaves  at  this  time  as 
it  always  did.  It  is  stubborn,  viscid,  clings 
to  and  tears  up  the  face  of  the  moulds,  and 
chills  quickly.  This  renders  it  unreliable  for 
cast  shapes,  for  they  are  as  full  of  holes  as  a 
piece  of  ginger  cake,  and  as  full  of  var3ing 
initial  strains  as  they  can  be.  This  is  the 
behavior  of  ingot  crucible  steel  when  it  is 
cast  in  sand.  A  bastard  alloy  steel,  so- 
called, is  made  by  using  certain  agents  which 
increase  the  fluidity  of  the  steel  and  render 
it  possible  to  pour  it  to  shape,  but  these 
agents  reduce  its  tensile  strength  materially. 
We  were  in  a  large  Eastei  n  machine  works 
some  years  ago,  when  the  proprietors 
pointed  out  to  us  that  the  boxes  on  the  main 
bearings  of  their  large  milling  machines 
were  made  of  steel  castings  hardened.  We 
asked  if  there  had  been  no  trouble  with 
them,  and  the  proprietors  assured  us  that 
there  had  not.  Upon  examining  these  boxes 
closely,  we  found  that  evei\y  single  one  of 
them  was  cracked  through  and  through, 
and  were  only  kept  in  place  by  the  housings. 

There  was  made  for  the  'Maine,'  U.  S.  N. 
cruiser  now  building,  two  outboard  hangers 
for  the  shafts,  both  of  these  steel  castings 
have  had  to  be  removed  from  the  fact  that 
large  blow  holes  existed  in  them. 

St.  el  castings,  so-called,  are  capable  of 
being  twisted,  tortured,  bent,  hammered 
hot  and  cold,  drawn  out  and  hardened  but 
so  isi  gQod  malleable  iron,  and  between  the 


alleged  steel  casting  and  the  de  facto  malle- 
able iron  of  the  best  (juality,  there  is  little 
difference  except  in  the  price.  The  steel 
casting  is  much  more  costly. 

THE  SMALL  SHOP. 

Many  mechanics  are  striving  to  get  fore- 
handed enough  to  establish  their  own  .sliops, 
hoping  that  in  time  tliey  will  grow  into 
larger  works,  where  they  can  execute  heavy 
contracts.  This  is  a  laudable  ambition,  but 
it  happens  sometimes  that  men  go  into  these 
enterprises  with  the  expectation  that  the  shop 
will  grow  of  itself,  and  that  the  public  will 
seek  them  merely  because  they  have  shops. 
It  should  be  borne  in  mind  that  nothing  is  to 
be  had  in  this  world  without  labor  and  pains, 
and  that  if  a  shop  becomes  known  and  has 
an  established  reputation,  it  is  because  some 
one  is  interested  in  pushing  it.  By  whatever 
means  it  is  secured,  publicity  must  be  had, 
foi-  it  is  indisputable  that  people  cannot  give 
work  to  shops  they  do  not  know  of.  This 
point  is  one  that  escapes  the  attention  of  the 
average  craftsman  in  any  line,  but  particu- 
larly of  engineers  and  machinists.  If  men 
want  new  or  old  work  to  do  in  their  shops, 
they  must  go  where  such  work  is  to  be  had. 
Too  many,  however,  wait  for  the  work  to 
come  to  them,  and  wait  in  vain  usually,  be- 
cause someone  in  the  same  line,  with  more 
enterprise,  has  got  ahead  of  them.  It  is 
queer,  but  it  is  true,  that  some  mechanics 
will  not  hunt  up  work,  becau.se  the}'  cannot 
get  rid  of  the  feeling  that  they  are  asking 
favors  of  strangers.  This  is  absurd.  There 
are  no  favors  in  trade.  If  a  man  gets  a  con- 
tract it  is  becau.se  his  terms  are  favorable  to 
the  buyer,  and  for  no  other  reason.  No 
manufacturer  gives  contracts  for  love  and 
affection,"  as  wills  are  sometimes  made. 

Another  mistake  small  concerns  make  is 
in  assuming  that  they  will  be  paid  for  their 
labor  so  soon  as  the  work  is  done.  There 
are,  unfortunatel}-,  such  things  as  bad  debts 
and  slow  pa3'masters  in  this  world.  There 
are  persons  who  are  amply  able  to  pay,  and 
who  have  the  money  at  hand  to  meet  anj' 
bill,  who  will  not  pay  simply  because  they 
are  contrar.y,  and  like  to  put  others  to  all  the 
annoyance  they  possibl}'  can.  These  draw- 
backs to  prosperity'  the  man  who  starts  a 
small  shop  must  consider  beforehand,  foi-, 
like  all  others  in  trade,  lie  will  be  sure  to 
encounter  them  sooner  or  later. 

It  is  not  the  small  beginning  which  is  in 
doubt,  but  the  small  beginner.  Is  he  the 
man  to  succeed  ? — this  is  the  question.  Has 
he  the  faith  which  will  remove  mountains, 
the  courage,  the  courtesy,  the  business  tact 
which  will  command  success?  If  he  has,  it 
makes  no  difference  how  small  the  shop  is  on 
the  start.  A  small  shop  with  a  large  man 
in  it  will  succeed,  where  a  large  shop  with  a 
small  man  in  it  will  fail. 



"THE  WHITE  SQUADRON.  " 

The  beautiful  new  naval  vessels  recenth' 
added  to  the  service  of  ihe  United  States  will 
have  very  full  illustranon  in  future  issues  of 
The  Engineer.  We  give,  in  this,  one  of  the 
handsomest  in  a  sailor's  eyes— the  'Chicago' 
— and  shall  present  all  of  them  now  afloat  in 
due  course.  Some  of  the  new  vessels  are 
peculiar  in  appearance,  being  without  spars 
or  rigging,  so  that  they  somewhat  resemble 
Atlantic  liners.  The  vessels  were  known  on 
their  recent  cruise  abroad  as  the  "  White 
Squadron,"  all  of  them  being  painted  snow 
white,  and  this  is  such  an  appropriate  title 
that  we  have  retained  it. 


An  electric  street  car,  containing  about 
seventy-five  persons,  was  moving  along 
Market  Street,  !Newark,  on  the  26th,  when 
the  armature  burned  out,  and  the  llames 
caught  the  car  floor  and  burned  through. 
There  was  a  momentary  panic  among  the 
passengers,  and  after  a  lively  scramble 
they  were  all  in  the  street,  and  the  car 
was  in  a  fair  waj'  to  be  totally  destroyed. 
This  is  the  second  occurrence  of  the  kind  in 
a  short  time,  Too  much  cheap  labor,  px'oh- 
ably, 
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OLD  INVENTIONS  CaLLED  NEW  ONES. 

Ir  is  curious  to  note  the  application  in  the 
trades  of  devices  that  have  in  one  form  or 
another  been  used  in  household  service  so 
long  that  they  are  familiar  to  thosj  who 
take  note  of  such  things.  Here  is  a  case  in 
point.    A  foreign  paper  says  that : 

Tlie  Gamgee  Steam  (ienerator  Company  of  Eng- 
land are  introducing  a  novel  appliance,  the  inven- 
tion of  Mr.  John  Gamgee,  and  intended  to  promote 
active  water  circulation  in  steam  hollers  tilted  with 
Galloway  tuhes.  The  appliance  is  a  cowl  fixed  on 
the  top  of  each  (ialloway  tulie,  without,  however, 
interfering  with  the  structure  of  the  boiler,  heing 
simply  held  in  place  by  screws.  This  cowl  causes 
the  circulation  to  become  general  instead  of  local, 
the  water  being  dra-.vn  from  the  bottom  of  the  Gallo- 
way tube  and  carried  to  a  height  some  inches  above 
the  normal  water  level  in  the  boiler,  where  it  is  al- 
lowed to  escape  from  the  lip  of  the  cowl  in  a  con- 
tinuous thin  stream,  presenting  special  facilities  for 
the  disengaging  of  thesteair.  carried  up  in  the  stream 
of  water.  Tliis  action  reduces  priming,  and  ensiu-es 
inci  ca-<ed  circulation,  the  cowl  drawing  its  supply 
from  the  hitherto  dead  water  below  the  flue  and  dis- 
charging it  in  forced  jets  above  the  water  level. 
The  active  circulation  secures  uniform  temperature 
in  all  parts  of  the  boiler,  and  conduces  thereby  to 
its  preservation  and  greatly  diminishes  the  deposi- 
tion of  scale." 

Precisely  this  device  has  been  in  use  in 
this  country  for  years  past  on  "  v^^ash 
boilers,"  so  called  for  domestic  purposes. 
A  false  bottom,  which  can  be  lifted  out,  has 
a  tube  rising  perpendicularly*  from  it, 
terminating  in  a  nozzle  which  turns 
toward  the  bottom  of  the  boiler.  The 
false  bottom  does  not  fit  tightly  and  the 
water  gets  underneath  it.  Upon  the  top 
of  the  false  bottom  the  clothing  to  be 
washed  is  placed.  When  the  boiler  is 
on  the  fire  the  heat  drives  the  water  up 
the  tube,  from  whence  it  issues  at  the 
top  again,  pouring  scalding  water  over 
the  clothes  continually.  This  may  not 
interfere  with  the  patentability'  of  the 
device  for  steam  boilers,  but  it  nullifies 
its  novelty. 

IRON-BOUND  "engines. 

Last  week  we  saw  a  man  take  hold  of 
the  flywheel  of  a  new  fifteen-horse 
vertical  engine,  and  pull  it  round  with 
one  hand;  when  the  crank  was  over  the 
top  center,  the  piston  ran  down  by  its 
own  gravity^,  and  that  of  its  connec- 
tions. The  engine  was  read  v  for  steam. 

"That's  the  way  we  do  it  here,"  he  said. 

"  Is  the  piston  tight  ?"  we  asked. 

"Tight!"  was  the  the  retort,  "it's  tight- 
er than  if  it  was  cast  in." 

"  What  sort  of  packing  is  in  the  piston  ?" 

"  Snap  ring." 

Of  course  the  piston  packing  alone  did  not 
give  the  freedom  from  friction  that  we  have 
mentioned,  but  it  conduced  to  that  end 
greatly,  for  a  ten  inch  piston  can  grip  a  cy'liti- 
der  very  tightly  when  the  packing  is  plugged 
out  with  a  long  wrench  or  a  hammer  and 
chisel,  which  last  we  have  seen  used  for 
packing  a  piston.  The  surfaces  in  contact, 
and  the  alignment,  had  a  great  influence  on 
the  action,  for  unless  there  is  mechanical 
exactness  and  accuracy  there  cannot  be 
good  performance.  The  facts  are  that  too 
many  persons  suppose  that  an  engine  cannot 
be  tight  unless  it  is  screwed  up  tight.  Some 
engines,  we  are  free  to  admit,  cannot  be  made 
tight  then,  but  any  engine  that  is  property 
built  and  adjusted  needs  only'  to  have  the 
surfaces  brought  into  intimate  contact — 
not  forced  contact — to  perform  properly. 
Strange  as  it  may  seem  to  some,  engines 
pound  as  often  from  having  every  part  iron 
bound  as  fi'om  improper  valve  setting.  The 
iron  bound  engine  cannot  pass  its  centers 
easily,  because  every  part  is  so  stiff  that 
the  least  play  or  slackness  in  the  bearings 
makes  a  noise. 

A  very  large  proportion  of  the  engines  in 
daily  use  are  iron  bound. 

We  wish  to  have  a  great  many  new  sub- 
scribers this  year,  and  invite  all  who  can 
spare  a  little  time  after  business  hours  to 
send  for  our  circular  of  cash  rates  to  canvas 
sers.  Any  large  town  should  afford  a  good 
field,    All  classes}  read  The  Kngineer, 


AN  ingenious  expedient. 

Frank  K.  KiKiiY,cotisuU.iiiiraiid  construct- 
ing engineer  of  the  Detr'oil  Dry  Dock  Com- 
pany^  has  favored  us  wit  h  a  photograph  and 
the  details  herewith  of  a  clever  expedient  for 
repairing  a  stern  bearing. 

The  steamer-  'St.  fyiidce,'  requii-ed  to  be 
drydocked  to  renew  the  stern- bearing,  her 
draught  was  two  feet  greater  than  the 
depth  of  water  on  the  gate  sill  of  the 
dock,  and  Mr.  John  C.  Parker,  superin- 
tendent of  the  dock,  designed  and  executed 
the  following  [)lan  of  docking  the  stern  of 
the  ship  only. 

The  gate  was  closed  and  the  dock  pumped 
di'y.  A  partial  gate  or  bulkhead  was  then 
built  across  the  dock  close  to  the  permanent 
gate  as  practicable,  with  a  gap  in  the  center 
exactly  the  shape  of  the  ship's  at  a  point  20 
feet  forward  of  the  stern-post.  A  packing 
of  oakum  and  canvas  was  .secured  on  the 
edge  of  the  gap  to  make  a  water-tight  con 
nection  with  the  bottom  of  the  ship.  Suffi- 
cient weight  was  placed  on  the  bow  of  the 
ship  to  trim  the  stern  up  to  the  proper 
draught  She  was  then  hauled  back  into  the 
gap  and  fastened  with  haw.sers  and  shores. 
The  pumps  were  started  and  the  dock  freed  of 
water;  the  work  proved  perfectly  tight;  pro- 
vision was  made  to  keep  the  bow  in  proper 


trim  by  letting  in  or  pumping  out  water 
ballast. 

Of  course  the  plan  would  be  impracticable 
at  a  tidewater  dock. 


AMMONIA. 

Our  knowledge  relative  to  the  chemical 
nature  of  ammonia  dates  from  the  year 
1774,  when  it  was  discovered  by  Priestley, 
who  called  it  alkaline  air.  Ten  years  later 
Berthollet  succeeded  in  determining  its  ap- 
proxmative  composition,  which  upon 
further  investigation  led  at  the  beginning  of 
this  century  to  a  true  cognition  of  its 
chemical  constitution.  Though  the  process 
for  making  ammonia  is  of  a  late  date,  some 
compounds,  especially  sal  ammoniac,  were 
well-known  as  early  as  the  eight  century  by 
the  Arabian,  Geber.  From  the  fifteenth  to 
the  close  of  the  eighteenth  century  this  salt 
was  exported  from  Egypt,  which  supplied 
whole  Europe  with  it. 

Of  the  raw  materials  that  enter  into  the 
manufacture  of  ammonia  and  its  salts  cer- 
tain sorts  of  coal  furnish  the  main  supply; 
animal  substances,  flesh,  bone,  blood,  and 
urine,  though  rich  in  nitrogen,  are  of  second- 
ary importance.  The  crude  material  being 
subjected  to  dry  distillation,  generates  illu- 
minating gas,  coke,  or  boner  black,  i-espect 
ively,  with  the  eliberation  of  ammonia  as  by 
product.  Also  spent  products  from  the 
manufacture  of  beet  sugar  are  used  in  mak- 
ing ammonia;  cyanogen,  and  its  compounds, 
prussiate  of  potash,  have  been  converted  by 
means  of  superheated  steam  into  ammonia. 
The  guano  deposits  of  Chili,  Peru,  and  Boli- 
via, contain  a  great  amount  of  ammonium 
carbonate,  with  a  yield  of  about  20  per  cent, 
ammonia.  Sulphate  of  ammonia,  of  volcanic 
origin,  is  found  on  the  borders  of  the  Vesu- 
viusj  etc.     Experiments  to    convert  the 


nitrogen  of  the  atmosphere  into  ammonia 
have  led  to  no  practical  success. 

One  of  the  principal  members  of  the  .series  of 
alkalies— ammonia — is,  regarding  its  chem- 
ical nature,  distinguished  from  all  others  by 
being  a  chemical  comi)Ound  of  nitrogen  and 
hydrogen.  (Under  the  influence  of  an  elec- 
tric currxmt,  or  by  passing  the  gas  thi'ough 
a  red  hot  tube,  these  elements  ar-e  setfr-ee  in 
(juantities  by  wt;ight  of  14  parts  niti-ogen  to 
;5  of  hydrogen.)  The  |)hysical  constitutive 
alsodilfer-s  from  that  of  its  associates,  potas- 
sium sodium,  etc.,  in  this  respect,  that  at 
ordinary  temperatures  under  atmospheric 
pressur-e  it  r-epresents  a  colorless  gas  of 
0.58rt90  density.  (The  density  of  the  air 
being  =1)  It  has  a  pungent,  penetrating 
odor,  a  caustic  alkaline  taste,  and  changes 
the  color  of  certain  organic  pigments,  litmus, 
lacrnoid,  from  red  to  blue.  Ammonia 
possesses  a  gr-eat  affinity  for-  acids,  with 
which  it  produces  the  numerous  com- 
pounds known  under  the  generic  name 
ammonia  salts.  Water  absorbs  the  gas  with 
avidity,  yielding  the  liquor  of  ammonia, 
spirits  of  hartshorn.  (The  quantity  of  ab- 
sorbed gas  varies  with  the  temper-ature,  but 
exceeds  at  60°  F  that  of  the  water  725  times 
in  bulk.  Durihg  the  process  of  absorption 
much  heat  is  eliberated,  the  amount  of 
which  equals  8435  calorics  (units  of  heat 
pro  molecule  or  17  parts  by  weight  of 
ammonia).  Alcohol,  and  of  .solid 
substances,  silver  chloride,  calcium 
chloride,  nitrate  of  ammonia,  combine 
with  ammonia  mor-e  or  le.ss  energetic- 
ally. All  these  substances  emit  the 
absorbed  gas  completely  upon  the  ap- 
plication of  heat.  A  water-y  solution 
of  ammonia  discharges  all  the  gas  at 
the  boiling  point  of  water.  Ammonia 
is  a  coercible  gas,  being  convertible 
by  pressure  to  a  coloiiess  mobile 
liquid,  of  0.0234  density  at  60°  F. 
(densityTof  water  =1),  with  a  boiling 
point  at  —28°  F.  (the  liquid  an- 
hydrous ammonia  of  commer-ce).  It 
solidifies  at — 124°  F.  to  a  colorless  crys- 
talline substance  of  a  slight  odor. 
Liquid  ammonia  absorbs  upon  evapora- 
tion a  large  amount  of  heat,  which  it 
withdraws  fr'om  its  surroundings;  at 
60°  F.  the  quantity  of  heat  absorbed  equals 
297.38  calorics  pro  1  kgrra.  of  substance, 
A  mixture  of  ammonia  and  oxygen  in  equiv- 
alent proportions  burns  with  a  blazing 
flame,  and  gener^ates  pro  molecule,  or  17 
parts  by  weight  of  ammonia,  iJ0050  calorics. 
The  heat  of  formation  of  ammonia  is  thus 
equal  to  11890  calorics. 

The  pressure  of  satur'ated  ammonia  vapor 
atdifferent  temperatui'es  is  as  follows  : 


TEMPf;RATDRE. 

(Fahrenheit  ) 

Prks8i;bx. 
(la  Aim'  spheres.) 

—  23' 

l.ll  at. 

—  13 

1.45 

—  4 

1.83 

+  5 

2.28 

+  14 

2.82 

+  23 

3.45 

+  33 

4.19 

+  41 

5.00 

+  50 

6.02 

+  59 

7.12 

+  68 

8.40 

+  77 

9.80 

One  atmosphere  =  14. TO  lbs.  ensl.  per  square  iacb. 


We  saw  recently  a  system  used  in  a  large 
engine  and  boiler  establishment  for  promot- 
ing detail  work  ar-ound  the  shop  which 
seems  worthy  of  adoption  in  large  I'aihvay 
shops.    At  the  desk  of  each  for  eman  was  a 
tin  box,  in  which  all  communications  for 
other-  departments  were  put.    A  messenger 
was  detailed  whose  duty  it  was  to  keep 
moving  from  shop  to  shop,  picking  up  and 
leaving  mail  in  each  of  these  boxes  as  he 
went  through,  completing  thei'ounds  gener- 
ally within  an  hour.    The  result  was  that 
many  questions  were  answered  inside  of  that 
1  time,  thus  saving  a  gr-eat  deal  (  f  time  of  the 
j  foremen,  and   obviating  the  necessity  of 
,  their  leaving  their  own   particular  shop. 
The  results  ar-esaid  to  be  most  gratifying. — 
i  Master  Jdechanic. 
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THE  PROCESSES  OF  STEAM  IN  ITS  DE- 
VELOPMENT OF  POWER  BY  MEANS 
OF  A  STEAM  ENGINE.* 

By  Chief  Engineer  B.  F.  Isherwood, 
U.  S.  N. 

The  liquefaction  due  to  the  transmutation 
of  the  heat  of  part  of  the  expanding-  steam 
into  the  work  of  expansion,  is  effected  upon 
every  molecule  of  that  steam,  and  the  re- 
sulting- water,  infinitesimal  drops  or  flal<es, 
continues  suspended  in  tlie  remaining:  steam, 
giving  it  the  appearance  of  haze,  mist,  fog-, 
or  cloud,  the  opacity  being  the  g-reater  as 
the  work  of  expansion  is  greater,  whereas 
non-expanded  steam,  though  doing  work,  is 
perfectly  transparent.  This  form  of  lique- 
faction of  the  steam  is  just  the  same  as  pr-e- 
viously  described  for  the  similar  hquefac- 
tion  due  to  the  increasing-  latent  heat 
that  accompanies  exp-ansion.  But  there  is 
this  difference,  that  in  the  case  of  the 
increasing-  latent  heats,  the  liquefactions 
were  caused  by  the  transference  of  vis  viva 
from  one  portion  of  the  steam  molecules  to 
another  portion,  while  in  the  case  of  expan- 
sion doing  work  the  liquefaction  is  caused 
by  the  transmutation  of  molecular  ris  viva 
into  the  mass  vis  viva  represented  by  the 
load  on  the  piston.  But  in  both  cases  the 
final  effect  was  the  same,  namely,  the  waters 
of  these  liquefactions  were  in  the  form  of 
excessively  comminuted  spray  as  intimately 
mixed  with  the  steam  as  its  own  molecules 
were  intermingled.  These  extremely  light 
particles  of  spray  cannot,  for  want  of  time, 
and  because  of  the  resistance  of  the  steam 
medium,  precipitate  by  gravity  upon  the 
cylinder  surfaces  beneath;  they,  therefore, 
remain  suspended  in  the  steam  and  are 
swept  out  with  it  during  the  exhaust.  Of 
course,  the  bulk  of  these  waters  of  lique- 
faction was  added  to  the  bulk  of  the  steam, 
which  thus  appeared  by  that  much  greater 
than  it  really  was.  The  expanded  steam,  as 
has  been  shown,  is  loet  steam,  and  ivetter  the 
more  expansively  it  is  used. 

The  two  liquefactions  that  have  been  de- 
scribed are  inseparable  from  the  use  of 
saturated  steam  expansively. 

Thus  far  there  has  only  been  considered 
the  liquefactions  of  steam  which  take  place 
in  the  cylinder  of  a  steam  eng-ine  using 
steam  expansively,  independently  of  any 
liquefaction  that  may  be  effected  by  the 
alternate  heating  and  cooling-  of  the  metal 
of  the  cylinder  during  a  double  stroke  of  its 
piston,  caused  by  the  expansive  use  of  the 
steam.  This  latter  liquefaction  must  now 
be  considered. 

Taking  first  the  case  of  an  engine  in  which 
the  steam  is  used  without  expansion,  and, 
therefore,  dry;  and  supposing  the  cylinder 
at  the  commencement  of  the  stroke  of  its 
piston  to  have  the  temperature  of  the  steam 
entering  from  the  boiler,  then,  during  the 
steam  stroke  of  the  piston,  there  will  evi 
dently  be  no  liquefaction  of  steam.  When 
the  exhaust  valve  opens,  the  steam  is  ex- 
pelled by  its  own  expansion  from  the  cylinder 
into  the  condenser,  where  it  is  annihilated. 
During  this  expansive  expulsion  of  the  ex- 
haust steam  it  does,  owing  to  its  expansion, 
molecular  work,  and  undergoes  correspond- 
ing liquefaction.  As  the  exhaust  steam  does 
no  mass  work  during-  its  passage  into  the 
condenser,  because  it  is  there  annihilated, 
it  will  suffer  only  the  slight  fall  of  temper- 
ature due  to  the  molecular  work  of  its  ex- 
pansion, and  will  therefore  have  but  a 
trifling  effect  in  cooling  the  metal  of  the 
cylinder.  Hence,  in  the  case  of  using  steam 
without  expansion,  the  interaction  of  the 
metal  of  the  cylinder  with  the  heat  of  the 
steam  is  very  small,  the  temperature  of  the 
metal  of  the  cylinder  varying  but  little 
during  a  double  stroke  of  its  piston,  from 
the  temperature  normal  to  the  pressure  of 
the  entering  steam.  When  the  steam  is 
used  without  expansion,  the  interaction  of 

*  A  lecture  delivered  before  the  Sibley  College  of  the  Cornell 
University,  Ithsica,  N,  y, 


the  metal  of  the  cylinder  with  the  heat  of 
the  steam  is,  therefore,  very  little  dui'ing 
a  double  stroke  of  the  piston. 

Whatever  temperature  the  metal  of  the 
cylinder  loses  during  a  double  stroke  of  its 
piston,  is  restored  to  that  metal  by  the 
steam  entering  from  the  boiler,  which  steam 
consequently  undergoes  a  liquefaction  cor- 
responding to  the  quantity  of  heat  thus 
transferred  from  it  to  the  metal.  The  water 
of  this  liquefaction  is  uniformly  deposited 
like  a  dew  upon  the  inner  surfaces  of  the 
cylinder  and  remains  there  to  the  end  of 
the  stroke  of  its  piston,  if  the  steam  be  used 
without  expansion.  When  the  exhaust 
valve  opens  and  the  pressure  of  the  exhaust 
steam  is  lessened  to  nearh'  that  of  the  space 
into  which  it  is  discharged,  the  deposited 
water  of  liciuefaction  is  rapidly  boiled  olf  or 
re-vaporized  under  the  lessened  pressure, 
partly  by  its  own  contained  heat,  but  prin- 
cipally by  the  heat  of  the  metal  on  which  it 
rests,  taking  from  the  latter  an  equivalent 
quantity  of  heat  and  reducing  its  tempera- 
ture accordingly.  The  heat  of  vaporization 
of  this  water  of  liquefaction  passes  out  of 
the  cylinder  with  the  exhaust  steam  and  is 
lost. 

The  absolute  dimensions  of  the  cjdinder 
are  of  importance  in  this  relation.  The 
larger  those  dimensions  the  less  will  be  the 
liquefactions  due  to  the  heat  interaction  of 
the  metal  and  steam,  in  proportion  to 
weight  of  steam  used  from  the  boiler.  For 
example,  if  all  the  dimensions  of  a  cylinder 
be  doubled,  its  surface  will  be  increased  four 
times,  but  its  capacitj'^  will  be  increased 
eight  times.  In  this  case  the  influence  of 
the  surface  on  the  liquefaction  will  be 
halved,  relatively  to  weight  of  steam  used 
from  the  boiler. 

The  loss  of  heat  by  the  metal  of  the 
C3'linder  in  the  case  of  using  the 
steam  without  expansion,  is  then  of  two 
kinds:  (1)  That  of  the  heat  extracted 
from  the  metal  and  carried  out  of  the 
cylinder  b^"  the  exhaust  steam,  due  to 
the  slight  cooling  of  that  steam  by  its  mole- 
cular work  during  its  expansion  into  the 
condenser;  and  (2),  that  of  the  heat  of  va- 
porization of  the  water  of  liquefaction  caused 
by  the  above  abstraction  of  heat  from  the 
metal,  having  to  be  restored  by  the  entering 
steam,  which  suft'ers  in  consequence  a  cor- 
responding liquefaction. 

When,  however,  the  steam  is  used  expan- 
sively', doing  external  work,  the  liquefactions 
of  the  steam  in  the  cylinder  rapidly  increase 
as  the  measure  of  expansion  increases. 
After  the  closing  of  the  cut-off  valve,  the 
temperature  of  the  metal  of  the  cjiinder 
being  supposed  to  be  then  equal  to  that  of 
the  steam  entering  from  the  boiler,  the  press- 
ure and  temperature  of  the  steam  de- 
crease continuously  to  the  end  of  the  stroke 
of  the  piston,  and,  as  a  consequence,  the  ex- 
panding steam  continuously  abstracts  heat 
from  the  metal  of  the  cylinder  from  the 
commencement  to  the  end  of  the  expansion. 
During  the  entire  expansion  the  steam  is  in 
the  saturated  state,  notwithstanding  the 
fact  that  its  temperatures  at  lower  pressures 
are  less  that  at  higher  ones,  because  the 
heat  transmuted  into  the  work  of  the  expan- 
sion is  greater  than  the  heat  due  to  the  dif- 
ferences of  temperature.  Were  the  oppo- 
site of  this  the  case;  that  is,  were  the  heat 
transmuted  into  the  work  of  the  expansion 
less  than  the  heat  due  to  the  difference  of  tem- 
perature for  the  expansion,  the  expanding 
steam  would  become  superheated,  and  there 
could  be  no  liquefaction  resulting  from  the 
expansion.  Such,  indeed,  is  the  fact  in  the 
case  of  steam  at  exceedingly  high  pressures 
and  correspondingly  high  temperatures. 
There  is  a  pressure — far  above  what  can 
ever  be  employed  in  practice — at  which  in- 
version of  these  relations  takes  place,  the 
heat  equivalent  of  the  work  of  expansion 
being  then  less  than  the  heat  due  to  differ- 
ence of  temperature;  and  superheating  in- 
stead of  liquefaction,  would,  under  that  con- 
dition, be  the  result  of  using  the  steam  ex- 
pansively. 


Returning  to  the  expansion  of  steam  under 
pr-actical  conditions.  As  the  pressures,  and, 
consequently,  the  temperatui-es  of  the  steam 
fall  with  the  expansion,  the  steam  becoming 
wetter  and  wetter,  too,  the  further  the  ex- 
pansion is  carried,  having  its  heat  interact- 
acting  power  with  the  metal  continuously 
increased  in  proportion  to  its  increasing  wet- 
ness, the  metal  of  the  cylinder  is  continu- 
ously cooled,  keeping  pace  with  the  lessen- 
ing temperatures  of  tlie  expanded  steam, 
until  when  the  end  of  the  expansion,  or  end 
of  the  stroke  of  the  piston  is  reached,  the 
temperature  of  the  metal  and  that  of  the 
steam  at  the  end  of  the  stroke  of  the  piston 
are  equal,  if  not  to  the  entire  depth  of  the 
metal,  at  least  to  a  considerable  pai't  of  that 
depth.  Now,  when  the  piston  is  at  the  end 
of  its  stroke,  the  metal  of  the  cylinder  has 
been  reduced  from  the  temperature  of  the 
steam  entering  from  the  boiler,  which  it  had 
at  the  closing  of  the  cut-off  valve  or  com- 
mencement of  the  expansion,  to  the  temper- 
ature of  that  steam  after  its  expansion  was 
completed.  The  exhaust  valve  now  opens, 
and  if  the  steam  has  not  been  expanded  to 
the  condenser  pressure,  a  further  expansion 
then  takes  place  to  nearly  that  pressure, 
and  the  heat  of  the  re  vaporization  of  the 
water  of  liquefaction  present  in  the  cylinder 
at  the  end  of  the  stroke  of  its  piston,  under 
this  lessened  pre.ssure  of  the  condenser, 
being- chief!}' abstracted  from  the  metal  of 
the  cylinder,  reduces  the  temperature  of 
that  metal  to  nearly'  the  temperature  of  the 
condenser.  The  whole  of  the  heat  required 
to  raise  the  temperature  of  the  metal  from 
the  temperature  of  the  condenser  pressure 
to  that  of  the  entering  steam,  must  be  re- 
stored from  the  heat  in  the  latter,  which, 
of  course,  suffers  a  corresponding  liquefac- 
tion in  furnishing  it.  The  whole  of  the  water 
of  this  liquefaction  is  present  in  the  cylinder 
when  the  cut-off  valve  closes,  and  has  the 
temperature  of  the  steam  from  which  it  was 
derived.  From  the  closing  of  the  cut-off 
valve  it  commences  to  revaporize,  and  con- 
tinues to  boil  off  during  the  succeeding  ex- 
pansion portion  of  the  stroke  of  the  piston, 
and  during  the  return  stroke  while  the  ex- 
haust valve  is  open,  if  any  remains  not  va- 
porized at  the  end  of  the  expansion  part  of 
the  stroke,  the  whole  disappearing  in  vapor 
from  the  cylinder  by  the  time  the  exhaust 
stroke  is  completed.  There  is  no  water  in 
the  c.ylinder  on  the  exhaust  side  of  the  pis- 
ton when  the  latter  reaches  the  end  of  its 
stroke;  were  this  not  the  case,  there  would 
be  an  accumulation  of  water  in  the  cylinder 
that  would  soon  stop  the  engine. 

(To  be  continued.) 

PREPARED  SEA 'water  FOR  USE  IN 
MARINE  BOILERS. 

In  the  old  form  of  marine  boilers,  work- 
ing at  low  pressure,  sea  water  was  almost 
entirely'  used,  and,  although  considerable  in- 
crustation was  the  result,  causing  waste  of 
fuel  and  deterioration  of  the  boiler,  still  it 
was  considered  better  to  put  up  with  this 
than  to  face  the  expense  of  supplying  the 
boilers  witli  fresh  or  distilled  water:  but  with 
the  introduction  of  high-pressure  tubular 
boilers,  the  amount  of  deposit  formed  was 
so  serious,  and  the  difficulty  of  cleaning  out 
the  deposit  from  between  the  tubes  so  great, 
that  it  became  almost  imperative  to  discon- 
tinue the  use  of  sea  water  rather  than  to 
risk  the  burning- and  destruction  of  the  tubes 
and  plates  in  inaccessible  portions  of  the 
boiler,  which  could  only  be  removed  when 
time  could  be  spared  for  a  complete  clean  out 
and  refit. 

ffc  In  1889,  Professor  Lewes,  of  the  Royal 
Naval  College  at  Greenwich,  read  a  paper  at 
the  Institution  of  Naval  Architects  which 
created  a  considerable  amount  of  interest, 
and  in  which  he  traced  the  formation  of  the 
various  kinds  of  boiler  deposit,  and  pointed 
out  that  it  was  possible  to  so  prepai-e  sea 
water  that  it  should  give  no  incrustation  un- 
less evaporated  to  a  density  at  which  the  salt 
itself  would  crystallize  out ;  and,  having  de. 
vised  an  apparatus  for  this  purpose,,  Mr.  J 
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H.  Biles,  the  general  manag-er  of  the  Naval 
Construction  Works,  Southampton,  deter- 
mined to  try  the  process  in  a  boiler  working- 
a  crane  on  one  of  tlu;  jetties  in  his  3'ard,  in 
order  to  practically  deleruiine  if  the  method 
would  give  the  results  claimed  for  it. 

The  boiler  was  kept  under  steam  for  a 
month,  using  nothing  but  prepared  sea 
water,  and  blowing  off  the  steam  when  it 
was  not  required  for  other  [)urposes,  and 
was  opened  on  Wednesday,  September  10, 
in  the  presence  of  a  representative  gathering 
of  g-entlemen  interested  in  tiie  subject,  in- 
cluding- Mr.  W.  H.  Riley,  R.N.;  present  on 
behalf  of  the  Admiralty,  Mr.  J.  T.  Milton, 
representing-  Lloyd's  Reg-ister,  Mr.  Dusan- 
toy,  representing  the  Union  Company,  Mr. 
Biles,  Mr.  Gearing-,  Mr.  Archibald  Thom- 
son, and  Professor  Lewes,  and  it  was  found 
that  the  result  was  in  ever-y  way  eminently 
satisfactory,  the  interior  of  the  boiler  being- 
in  perfect  order  and  free  fi-om  any  trace  of 
incrustation  or  scale,  the  plates  merely  look- 
ing as  though  they  had  received  the  thinnest 
possible  brush  over  of  whitewash. 

The  water  used  in  this  experiment  was 
drawn  from  the  Itchen  a  shoi-t  period  before 
hig-h  tide,  and  enough  was  stored  in  a  larg-e 
tank  to  last  for  the  daj^'s  consumption,  and 
on  analysis,  this  water  proved  to  be  practi- 
call}'  sea  water  contaminated  with  sewag-e, 
and  containing  a  large  proportion  of  sus- 
pended earthy  matter,  which,  under  ordi- 
nary circumstances,  would  have  given  an 
extremely  heavy  incrustation.  The  water 
was  pumped  a  ton  at  a  time  into  the  pre- 
cipitating- vessel,  which  consists  of  an  eg-g- 
shaped  boiler  placed  on  end,  with  a  small 
man  hole  at  top  for  the  introduction  of  the 
precipitating  materials,  and  fitted  below 
with  blow-oif  cock,  a  tube  to  lead  away  pre 
pared  water,  and  a  pipe  through  which 
steam  can  be  blown  into  the  contents  of  the 
boiler,  or  "precipitator,"  as  it  is  called. 

The  water  having  been  introduced,  ex- 
haust steam  is  blown  into  it  until  the  boiling 
point  is  reached,  and  the  "precipitator 
powder,"  made  up  in  packets  of  the  right 
size,  is  then  introduced  through  the  small 
man-hole,  and  entering  into  solution  in  the 
water,  at  once  throws  down  all  the  lime  and 
magnesium  salts  which  are  present,  in  the 
form  of  a  white  flocculent  precipitate  The 
action,  however,  is  not  yet  quite  completed, 
and  the  precipitate  is  not  dense  enough  to 
settle  rapidly;  these  points  being  attained 
by  closing  the  man-hole  and  blowing  in 
steam  until  a  pressure  of  10  lbs.  is  obtained 
in  the  precipitating  vessel,  and  if  this  press- 
ure is  maintained  for  a  short  period  the 
precipitate  becomes  very  dense  and  rapidly 
settles,  merely  leaving  a  slight  turbidit}^ 
which  is  got  rid  of  b^'  running  the  prepared 
water  through  asbestos  cloth  in  a  filter-box. 
The  water  so  treated  contains  nothing  but 
sodium  salts,  which,  being  excessively 
soluble,  will  not  form  an3^  deposit  until  suf- 
ficiently saturated  for  the  salt  itself  to 
crystallize  out,  a  point  which  is  only  reach- 
ed when  the  density  has  become  over  1.2,  or 
7-32  on  the  salinometer. 

The  advantages  of  prepared  water  for  use 
in  marine  boilers  are,  ,in  the  first  place, 
cheapness,  as  the  preparation  only  costs  Is. 
to  Is.  2d.  a  ton,  or  less  than  is  paid  at  many 
ports  for  ordinary  fresh  water,  and  far  less 
than  distilled  water  can  be  made  at  by  any 
process.  Secondly,  it  saves  the  carriage  of 
either  considerable  quantities  of  fresh  water 
or  else  of  complicated  distilling  plant,  whilst 
it  is  preferable  to  distilled  water,  the  solvent 
action  of  which  upon  metals  is  a  distinct 
drawback.  Thirdly,  it  not  onlj'  does  away 
with  all  incrustation,  but,  by  also  removing 
the  magnesium  salts  present  in  the  water, 
prevents  pitting,  and  does  away  with  the 
necessity'  for  zinc  in  the  boiler,  and,  finall3' 
— the  density  of  the  prepared  water  being 
less  than  that  of  sea  water,  and  it  being- 
possible  to  evaporate  off  a  much  larger  pro- 
portion of  it — the  loss  of  heat,  hy  blowing 
off,  is  very  small;  and,  as  the  exhaust  steam 
used  for  heating-  the  sea  water  is  all  condens- 
ed and  passes  back  with  the  prepared  water, 


which  is  at  the  boiling  point,  to  tlie  hot  well, 
lo.ss  of  heat  is  also  here  avoided. — Shippinrj 
Gazette. 



LAKE  SUPERIOR  COPPER  MINES. 

Flow  people  lia\  (;anv  knowledge  of  the  na- 
tive copper  of  Michigan,  nor  is  the  magni- 
tude of  the  industry  understood.  Last  year 
there  were  pi-oduced  10.'), 580, 000  pounds  of 
refined  copper,  which,  at  IT  cents  per  pound, 
woiUd  amount  to  the  sum  of  $18^04.">,(i-^0.  It 
is  a  rapidly-gr-owing  iiiduslry,  and  the  new 
opetiings  and  additional  machinery,  now  fast 
getting  ready  for  operation,  point  to  an  in- 
ci-eased  production  of  at  least  25  per  cent,  in 
pounds  of  copper  foi-  next  year. 

About  $250,000,000  in  value  have  been 
taken  from  these  famous  mines,  and  yet  no 
one  suggests  a  probable  limit  to  the  supply. 
Native  copper  is  so  called  because  each  par- 
ticulai-  piece,  as  it  is  mined,  whether  it  be 
tons  in  weight  or  a  fine  particle  of  dust,  is 
pure  copper,  of  the  same  kind  as  the  ingot 
copper  of  the  world's  markets.  It  is  not  al- 
loyed with  any  othei-  mineral  except  a  trace 
of  silver. 

It  was  the  purity  of  the  metal  that  made 
these  mines  an  object  of  interest  to  an  an- 
cient people,  who  worked  them  in  some  pre- 
histor-ic  age. 

Ancient  works  have  been  found  at  numer- 
ous points  for  about  thirty  miles.  There  is 
a  deep  mystery  about  these  old  works  that 
it  is  impossible  to  fatliom.  In  the  opinion  of 
many  the}'  were  worked  by  men  that  pre- 
ceded the  time  when  Columbus  discovered 
this  continent,  but  others  think  that  they 
were  worked  by  the  ancestors  of  the  Indian 
races  here  when  white  men  first  penetrated 
this  then  far-distant  country.  This  ([uestion 
can  never  be  conclusively  settled.  This 
much  is  certain,  that,  whoever  worked  these 
mines  in  ancient  days,  all  knowledge  of  the 
existence  of  the  mines  was  gone  from  the 
Indians  when  white  men  rediscovered  them. 

These  ancient  miners  seemed  to  know 
nothing  of  smelting  copper,  for  there  are  no 
traces  of  molten  copper.  They  were  after 
pieces  suitable  to  work  b}-  cold  hammering 
into  useful  articles.  They  vmderstood  the 
use  of  flre  to  enable  them  to  break  away  the 
rock  from  the  masses  of  copper.  They  knew 
nothing  of  drilling  or  blasting,  but  used  the 
stone  hammer  freely.  More  than  ten  cart 
loads  of  stone  hammers  were  found  in  the 
vicinity  of  the  Minnesota  mine.  One  of  the 
larger  class  weighed  thirtj'-nine  and  one-half 
pounds,  while  smaller  specimens  weighed 
five  or  six  pounds  each. 

These  stone  hammers  have  a  crease  around 
them  for  a  withe  handle.  Ashes  and  wood 
coals  have  been  found  on  the  rocks  at  the 
bottom  of  the  working,  showing  the  use  of 
fire  to  prepare  the  wa}'  for  the  stone  ham- 
mer. These  mines  must  have  been  worked 
for  centuries,  judging  by  the  extent  of  the 
works. 

In  one  place  the  excavation  was  about  50 
feet  deep,  and  at  the  bottom  were  found  tim- 
bers forming  a  scaffolding,  and  a  large 
sheet  of  copper  was  discovered  there.  In 
another  place  in  one  of  the  old  pits  was 
found  a  mass  of  copper  that  weighed  forty- 
six  tons.  At  another  point  the  excavation 
was  26  feet  deep.  In  another  opening,  at 
the  depth  of  18  feet, a  mass  of  copper  Aveigh- 
ing  over  six  tons  was  found  raised  about  five 
feet  from  its  native  bed  by  the  ancients,  and 
secured  there  on  oaken  props.  Ever}-  pio- 
jecting  point  had  been  taken  off  by  these 
people,  so  that  the  exposed  surface  was 
smooth. 

Wherever  the  ancients  found  copper,  from 
a  few  pounds  to  a  few  hundred  pounds  in 
weight,  they  were  obviously  able  to  utilize 
them,  but  the  large  masses  were  too  heavy 
for  them  to  handle.  Many  of  their  workings 
are  ten  feet  or  less  in  depth.  The  copper 
obtained  by  these  people  was  wrought  cold 
into  axes,  chisels,  knives,  spear  heads,  ar- 
i-ow  heads,  bracelets,  buttons,  beads,  etc. 
It  is  a  singular  fact  that  very  few  of  these 
articles  are  found  near  the  mines. 

The  desire  to  tlx  a  time  when  these  old 


works  were  clo.sed  is  inten.se.  It  would  be 
cui-ious  to  compare  the  civilization  of  Eu- 
rope with  that  of  the.se  people  at  the  same 
time,  if  we  could  fix  the  date.  What  was 
Europe  doing  when  these  stalwart  men  of 
th(!  Nor  thwest  were  swinging  those  tons  of 
stone  hainmer-s  in  a  no  meair  elfoi  t  to  ac- 
com[)lish  a  feat  of  mining  that  would  liave 
l)een  cieditable  a  few  year's  ago  to  our 
boasted  civilization  ? 

A  copper  rock  now  on  the  Gover-riment 
gr-ounds  in  Washington  has  a  si i-aiige  his- 
tory. It  was  br-ought  fr  om  the  banks  of  the 
Ontonagon  River.  It  is  supposed  to  have 
been  removed  by  the  ancients  in  some  way 
to  the  banks  of  the  river,  and,  in  an  attempt 
to  I'aft  it  over-,  it  got  away  fr-om  them  and 
sank  to  the  bottom  When  the  water  was 
low  it  pr-ojected  above  the  surface  and  was 
an  object  of  religious  verrei-ation.  It  is  said 
to  have  been  known  for  over-  two  Irundr-ed 
year-s.  The  Jesuits  heard  of  it  from  llie  In- 
dian pi'iests,  who,  however-,  letused  to  con- 
duct the  missionaries  to  the  spot  wher-e  it 
lay,  on  account  of  a  super-.stitious  belief  tliat 
when  the  white  men  had  seen  it  the  Indians 
would  be  destroyed,  a  belief  not  without  rea- 
son. 

In  1820  General  Ca.ss  sent  a  par-ty  of  men 
to  fetch  the  rock  away,  but,  owing  to  its 
great  weight,  they  did  not  succeed.  An- 
other attempt  was  made  to  remove  it  in 
1827,  but  as  the  river  was  high  and  it  was 
pretty  much  cover'ed  with  water,  this  at- 
tempt failed.  In  1842  another  attempt  was 
more  successful.  It  was  i-emoved  to  the 
mouth  of  the  river.  A  Mr.  Eldred  claimed 
to  own  it.  It  was  afterwai'd  claimed-  by  a 
Government  agent,  and  finall}-  removed  to 
Washington.  By  act  of  Congre.ss,  Mr.  El- 
dred was  paid  §5,655  for  it. 

The  masses  of  copper  found  in  the  earlier 
days  have  not  been  equaled  in  size  in  later 
year's.  In  fact,  lar-ge  masses  of  copper  are 
not  as  pr'ofitable  to  find,  owing  to  the  diffi- 
culty and  expense  of  getting  them  out  and 
cutting  them  up.  Among  the  nimrer-ous 
masses  of  copper,  the  most  notable  was 
found  m  the  Minnesota  Mine,  in  1S5~.  It 
was  difficult  to  dislodge  it  fi-om  its  native 
bed.  Char-gesof  powder,  fir  st  of  125  pounds, 
giadually  increased  to  550  pounds,  failed  to 
dislodge  it.  Finally  a  char-ge  of  750  pounds, 
sec ui'ely  tamped  under  it,  was  fir-ed,  with  the 
result  of  lifting  fr-om  its  bed  without  fi'ac- 
tui-e  a  mass  of  copper  4G  feet  long,  18  feet 
in  breadth,  and  9  feet  thick,  the  two  latter 
measurements  being  taken  at  the  gi-eatest 
distance,  the  whole  mass  weighing  about 
five  hundred  tons 

The  gr-eatest  mine  for  many  years  has  been 
the  Calumet  and  Hecla.  The  development 
of  this  mine  began  about  18(J7.  Its  pr-ogr-ess 
has  been  wonderful,  and  to-daj- it  r-anks  as 
one  of  the  gr-eatest  copper  mines  in  the  world. 
Its  wor  ks  are  situated  on  what  is  locally 
known  as  the  Calumet  and  Hecla  Congloni- 
erate. 

Modern  methods  of  mining  and  milling 
have  made  gr-eat  advances  over  old  methods. 

The  I'ock  is  no  longer  roasted.  That 
method  was  abandoned  year-s  ago.  Black 
powder  has  been  superseded  by  high  explo- 
sives that  throw  down  much  larger  masses 
of  rock.  The  hand  drill  has  given  place  to 
drills  driven  by  compr-essed  air.  All  the 
rock  is  stamped  in  mills  of  gr-eat  power*.  In 
ISGO  a  r-eport  was  made  of  a  mill  that  stamp, 
ed  thirty  thr-ee  tons  per  head  per  day.  Now 
a  single  head  will  stamp  2G0  tons  per  day. 

The  method  of  pr-ocedure  is  to  r*aise  the 
rock  to  the  sur  face  in  such  lumps  as  it  is 
left  irr  by  the  blast  in  the  mine.  Here  the 
large  pieces  ;ir  e  put  thr-ough  stone  crushers 
that  br-eak  it  into  lumps  not  lai'ger  than 
a   man's  It    is    then   dumped  into 

cars  and  i;  ken  about  four  miles,  to  the 
boi'der  of  a  sn.all  lake,  wher  e  it  is  stamped 
and  washed,  a  pi  ucess  called  milling.  After 
the  ear  thy  uutli  r  rs  worked  out  as  far  as 
practicable.  .1  .-eiit  to  the  smelter,  where 
itis  cast  into  the  var  ious  for-ms  of  copper 
r-equir  ed  in  the  markets  of  the  worid. 

The  poonle.  who  live  almost  tn::cthei- upon 
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the  group  of  mines,  of  which  the  Calumet 
and  Hecla  is  the  principal  one,  number 
about  12,000,  all  of  whom  are  either  directly 
or  indirectly  supported  by  the  mines.  About 
half  as  man3'  more  are  supported  around  the 
mills  and  smelting  works. 

All  the  mines  have  to  pump  the  water  up 
to  their  mills  to  wash  the  earthy  matter 
from  the  copper.  The  amount  of  water 
pumped  daily  by  the  Calumet  and  Hecla  to 
its  mill  is  about  thirty-four  millions  of  gal- 
lons, a  good  supply  for  a  city.  But  more 
than  this,  this  company  has  nearly  completed 
a  pump  that  will  throw  about  fifty  millions 
of  gallons  a  day,  or  an  amount  in  excess  of 
half  the  water  supply  of  the  great  city  of 
New  York  prior  to  July,  1890.  The  divi- 
dends this  company  has  made  to  its  stock- 
holders exceed  $35,000,000.  Tt  is  only  by 
such  comparisons  that  the  mind  of  the  gen- 
eral reader  is  brought  to  a  comprehension  of 
these  great  works. — New  York  Times. 

CYLINDER  CONDENSATION. 

By  G.  H.  Bodmer. 
It  seems  at  first  sight  almost  incredible 
that, in  engines  working  at  a  high  speed, such 
a  rapid  ti-ansfer  of  heat  from  the  working 
substance  to  the  cylinder  metal,  and  vice 
versa,  as  is  implied  by  the  condensation  of  a 
large  percentage  of  the  steam  entering  the 
cylinder  at  each  stroke,  should  be  possible. 
That  it  is  po.ssible,  however,  has  been  proved 
by  ocular  demonstration  in  the  very  neat 
and  ingenious  experiment  of  the  late  Gustav 
Hirn.  This  experiment  consisted  in  placing 
on  the  cylinder  cover  a  small  vessel,  which 
could  be  partially'  filled  with  water,  and  con- 
nected with  the  interior  of  the  cylinder  by 
two  pipes,  one  from  the  bottom  of  the  ves- 
sel and  one  from  its  top.  Check  valves  were 
placed  at  the  orifices  of  these  pipes  in  the 
vessel,  so  that  steam,  on  admission  to  the 
C3'Under,  opened  the  valve  F  at  the  bottom 
and  passed  into  the  water,  the  valve  E  at 
the  top  remaining  closed.  As  expansion 
proceeded,  the  valve  JE"  opened  and  inclosed, 
and  it  was  found  that  water  evaporated  and 
escaped  from  the  vessel.  By  making  the 
vessel  partiall3^  of  glass  the  interior  could  be 
observed,  and  it  was  seen  that  at  the  com- 
mencement of  each  stroke  the  surface  of  the 
glass  became  instantly  clouded  by  condens 
ation  of  the  steam  admitted  and  cleared 
again,  owing  to  re-evaporation  when  the 
exhaust  took  place.  These  phenomena  were 
clearly  visible  both  at  low  and  at  high 
speeds. 

Under  certain  conditions,  to  which  I  shall 
subsequently  refer,  we  may  now  take  it  as 
proved  that,  within  certain  limits,  the  initial 
condensation  is  proportional  to  the  total 
mean  range  of  temperature  in  the  cylinder, 
and  can  proceed  to  consider  the  effect  of 
other  influences. 

In  the  first  place,  among  the  latter  is  the 
speed.  If  the  condensation  of  the  steam  on 
entering  the  cylinder,  and  its  re-evaporation 
on  the  opening  of  the  exhaust  port,  were 
nearly  instantaneous,  or  so  rapid  as  to  be 
completed  during  a  very  small  movement  of 
the  piston  at  either  end  of  the  stroke,  the 
number  of  revolutions  made  by  the  engine 
could  not  affect  the  quantity  of  heat  trans- 
ferred from  the  steam  to  the  metal,  or  vice 
versa.  As  a  matter  of  experience  the  num- 
ber of  revolutions  does  influence  the  transfer 
of  heat,  and  we  are  therefore  forced  to  the 
conclusion  that  either  condensation  or  re- 
evaporation,  or  both,  are  continued  during 
a  considerable  proportion  of  the  stroke. 

It  is  quite  conceivable  that  there-evapora- 
tion during  exhaustmaj'take  place  through- 
out, sa^',  one-half  of  the  stroke,  while  the 
condensation  previous  to  cut-off  is  limited  to 
a  tenth  or  less  of  the  stroke.  Under  these 
circumstances  the  depth  to  which  the  metal 
is  cooled  depends  on  the  speed  of  the  piston, 
which  determines  the  time  allowed  for  the 
cooling  action,  the  re  heating  of  the  metal 
during  the  admission  period  being  extremely' 
rapid.  There  are  reasons,  which  will  be 
subsequently  stated,  for  believing  that  this 
is  what  actually'  occurs,  but  from  a  practical 


point  of  view  it  is  more  important  to  ascer- 
tain, if  possible,  the  laws  according  to  which 
initial  condensation  varies  with  the  speed, 
than  to  speculate  on  the  cause  of  this  varia- 
tion. 

What  is  the  influence  of  the  dimensions  of 
the  engine  on  initial  condensation?  It  seems 
obvious  that  the  condensation  will  be  in- 
fluenced chiefly',  if  not  entirely,  b^'  the  area 
of  the  metal  surfaces  exposed  to  the  steam. 
As  initial  condensation  all  occurs  previous 


to  cut-off,  only  the  area  exposed  to  the  steam 
before  that  point  is  reached  can  materially' 
influence  it.  Both  the  experiments  of  Major 
English  and  Mr.  Willans  show  that  the 
variations  in  the  exposed  surface  due  to 
ditterent  degrees  of  expansion  have  prac- 
tically' very'  little  or  no  effect  on  the  initial 
condensation,  and  this  points  to  the  conclu- 
sion that  the  clearance  surface  only  is  con- 
cerned in  producing  initial  condensation, 
which  must  therefore  take  place  with  ex 
treme  rapidity  mainly  at  the  very  commence- 
ment of  the  stroke,  when  the  velocity  of  the 
piston  is  relatively  small.  It  is  scarcely 
probable  that  this  strictly  represents  the 
facts  in  detail,  but  as  regards  the  broad  re- 
sults it  is  sufficiently  true  for  practical  pur- 
poses. 

*  *  *  It  is  not  to  be  supposed  that  the 
cooling  effect  of  every  part  of  the  clearance 
surface  is  equal, but  there  is  no  experimental 
evidence  to  show  how  this  varies,  and  until 
such  evidence  is  forthcoming  we  must  be 
satisfied  with  average  results.  It  has  been 
recently  suggested  that  initial  condensation 
takes  place  chiefly  on  the  surfaces  of  the 
steam  ports,  through  which  the  steam  flows 
at  a  very  high  speed,  the  conditions  there 
being  consequently  exceptionally  favorable 
to  a  rapid  transler  of  heat.  Against  this 
view  it  may  be  said  that  the  more  rapid  the 
condensation  the  sooner  it  ceases,  owing  to 
the  metal  surfaces  attaining  a  temperature 
near  that  of  the  steam,  so  that  the  result  re- 
mains much  the  same  whether  the  velocity 
of  flow  be  high  or  low.  The  matter  would 
be  very  different  if  the  heat  were  dissipated 
outwards  by  conduction  and  radiation  as 
quickly  as  it  is  transferred  to  the  metal. 

The  amount  of  compression  usually  given 
in  simple  engines  seems  to  have  no  appreci- 
able effect  on  the  initial  condensation,  al- 
though it  must  have  a  tendency  to  reduce 
the  ranere  of  temperature  through  which  the 
clearance  surfaces  are  heated  by  the  admis- 
sion steam.  This  is  no  doubt  due  to  the 
very  short  period  over  which  compression 
extends. 

The  conclusions  arrived  at  with  regard  to 
initial  condensation  may  be  summarized  as 
follows: 

Initial  condensation  is: 

Proportional  to  the  range  of  temperature 
in  the  cylinder. 

Proportional  to  the  area  of  the  clearance 
surfaces. 

Inversely  proportional  to  some  power  of 
the  number  of  strokes  made  in  a  given  time. 

Independent  of  the  expansion  ratio. 

Independent  of  the  density  of  the  steam. 

Dependent  to  some  extent  on  the  construc- 
tion and  material  of  the  engine. — Industries. 


The  authorities  are  justly  severe  upon  lot- 
tery advertisements,  and  prohibit  their  being- 
mailed.  Why  not  take  a  little  heed  of  other 
frauds  which  also  use  the  mails  to  swindle 
the  public,  and  exercise  a  little  supervision 
over  the  clothing  store  swindles.  The  gross- 
est frauds  of  the  day  are  practiced  in  this 
trade, 


TRIPLE-RIVETED.  DOUBLE  BUTT-STRAP 
BOILER  JOINTS. 

By  John  H.  Coopek,  M.  E. 

Some  discussion  having  arisen  regarding 
the  proper  method  of  computing  the  strength 
of  a  tr  iple  riveted  butt-strap  boiler  joint,  in 
accordance  with  the  Philadelphia  rule,  an 
example  of  such  a  calculation  will  be  inter- 
esting, and  is  here  given.  The  Philadelphia 
law  says  that,  in  estimating  the  strength  of 
the  longitudinal  i-iveted  seams  in  boilers,  the 
following  two  formula'  shall  be  appled: 

Formula  A. — Fr-om  the  pilch  of  the  rivets 
subtract  the  diameter  of  the  holes  punched 
to  receive  the  rivets,  and  divide  the  remain- 
der by  the  pitch  of  the  r-ivets.  The  result  is 
the  percentage  of  the  strength  of  the  net 
section  of  the  sheet  at  the  seam,  as  compared 
with  the  strength  of  the  solid  part  of  the  same 
sheet. 

Formula  B. — Multiply  the  area  of  thehole 
filled  by  the  rivet  by  the  number  of  rows  of 
rivets  in  the  seam,  and  divide  the  product  by 
the  pitch  of  the  rivets,  multiplied  by  the 
thickness  of  the  sheet.  The  result  is  the  per- 
centage of  the  strength  of  the  rivets  in  the 
seam,  as  comparted  with  the  strength  of  the 
solid  part  of  the  sheet. 

It  is  to  be  assumed  that  the  boiler  will  fail 
by  fracturing  the  plates  or  by  shearing  the 
rivets,  according  as  plates  or  rivets  are  the 
weaker;  so  that  in  finding  the  working  press- 
ure we  take  the  lowest  of  the  percentages 
as  found  by  formula;  A  and  B,  and  apply 
that  percentage  as  the  "  value  of  the  seam  " 
in  the  following  formula. 

Formula  C. — Multiply  the  thickness  of  the 
boiler  plate,  expressed  in  parts  of  an  inch, 
by  the  "value  of  the  seam"  as  obtained 
above,  and  again  by  the  ultimate  tensile 
strength  of  the  metal  in  the  plates.  Divide 
the  product  by  the  internal  radius  of  the 
boiler  in  inches,  and  by  the  desir-ed  factor  of 
safety.  The  result  is  the  pressure  per  square 
inch  at  which  the  safety-valve  may  be  set. 
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(The  factor  of  safety  is  5,  or,  under  certain 
conditions  specified  in  the  statute,  it  maj'  be 
as  low  as  4.) 

Ther^e  is  no  difficulty  in  applying  this  rule 
to  oi'dinary  lap  seams  riveted  with  one,  two 
or  three  rows  of  r-ivets,  all  of  equal  pitch; 
but  in  the  case  of  a  joint  such  as  is  mentioned 
above,  in  which  some  of  the  rivets  ai-e  ex- 
posed to  double  shear  and  others  only  to 
single  shear,  and  in  which  some  have  a  wider 
pitch  than  others,  it  has  sometimes  been 
asked  what  interpr-etation  should  be  put  upon 
the  rule.  The  accompanying  example  shows 
what  the  proper  interpretation  should  be,  in 
ray  opinion. 

In  the  joint  about  to  be  considered,  the  ar- 
rangement of  the  pai-ts  is  as  in  the  cut.  The 
pitch  in  the  double-riveted  part  is  -li  inches, 
the  outer  row  of  rivets  being  pitched  9  inches 
apar-t.  The  r'ivet  holes  ar-e  1:^  inches  in  di- 
ameter, the  shell  of  the  boiler  is  60  inches  in 
diameter,  the  rivets  ar  e  of  ir'on,  and  the  shell 
plates  are  of  steel  |  inch  thick,  and  having 
an  ultimate  tensile  strength  of  55,000  lbs. 
per  square  inch.  In  oi-der  to  get  the  relative 
ar-ea  of  section  of  the  shell  plates  through 
the  holes,  pitched  9  inches  apart,  we  have,  in 
accordance  with  Formula  ^-i; 

4=?=1:!?=.861. 
9 

(It  is  not  necessai'y  to  calculate  this  per- 
ceirtage  across  the  other  lirres  of  rivet  holes, 
since  the  joint  could  not  fail  by  simple  frac- 
ture along  one  of  these  lines  unless  both  the 
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straps  broke;  and  since  the  two  straps  taken 
tog-ether  are  considerably  stronger  than  the 
sohd  plate,  it  follows  that  no  danger*  need  be 
apprehended  fr-om  this  source.)  Thear-eaof 
the  li  inch  rivet  hole  being  1.2-^7  sq.  in., 
formula  B  gives  us,  as  the  rivet  section  in 
the  holes  of  a  4i-inch  section  of  the  joint,  the 
following: 

4.5X-75 

I  have  taken  the  number  of  rivet  sections 
exposed  to  shear  as  r  epresenting  the  number 
of  rows  of  rivets  re({uired  by  the  for'inula. 
Two  rows  of  rivets,  each  through  three 
plates, that  is, through  two  outside  plates  with 
boiler  shell  plate  between  them,  will  present 
four  sections  of  the  rivets  to  shear  in  one 
unit,  A  B  C  D,  of  the  joint,  and  tlie  single 
row  throug-h  two  plates  at  9-inch  pitch  must 
be  counted  as  a  half  a  rivet.  The  result 
would  be  the  same  if  we  were  to  take  a  9- 
inch  unitof  thejoint,  as  .4  7? Ci'^,  and  then  in- 
clude the  actual  number  of  rivet  sections  ex 
posed  to  shear  within  this  limit;  we  should 
then  have  9  sections  of  rivets  within  9  lineal 
inches  of  the  joint,  which  would  give  the 
same  result  by  the  formula  as  4|  sections  in 
4|  lineal  inches  of  the  joint.  Either  case  fills 
the  intention  of  the  city  rules. 

We  must  next  understand  that  formula' 
A  and  B  of  fthe  city  rules  do  not  determine 
the  strength  of  anything;  but  they  do  con- 
sider the  sectional  areas  of  the  two  compo- 
nents of  the  joint,  which  may  be  taken  to 
stand  for  relative  strength  when  all  the 
materials  of  the  joint  are  homog-eneous,  hav- 
ing- shearing-  and  tensional  strength  the 
same;  and  we  are  to  note  that  formula  C 
also  supposes  the  shearing-  and  tensile 
strength  of  the  rivets  and  plates  to  be  ex- 
actly the  same  when  they  have  equal  areas 
exposed  to  the  same  strain.  Therefore,  if 
we  admit  a  dilference  in  streng-th  of  the  riv- 
ets and  plates  that  make  up  the  joint  in 
question,  we  must  search  for  the  exact  fig- 
ures of  each  before  we  can  ascertain  the  true 
value  of  B. 

We  see  by  formula  B  that  the  rivet  sec- 
tion is  nearly  double  the  plate  section.  Now 
we  know  that  the  city  rules  do  not  provide 
for  a  composite  joint,  and  therefore,  as  the 
steel  plates  of  which  this  boiler  is  composed 
are  known  to  be  strong-er  than  the  iron 
rivets  which  hold  them  tog-ether,  it  is  prop- 
er that  the  rivet  section  should  be  propor- 
tionately g-reater  than  the  net  section  of  the 
perforated  plates;  but  how  much  g-reater  is 
a  matter  of  manj^  opinions  and  of  diverse  re- 
sults of  experiments.  If  we  accept  Chief 
Eng-ineer  Shock's  expei-iments  on  bolts  of 
iron  subjected  to  sing-le  and  double  shear,  we 
may  take  from  his  tables  40,700  lbs.  per 
square  inch,  for  sing-le  shear,  and  75,300  lbs. 
per  square  inch  for  double  shear,  which 
numbers  represent  the  shear,  pure  and 
simple,  and  do  not  include  the  uncertain 
element  of  friction. 

With  these  figures  before  us  (which  are 
among  the  lowest  on  record),  we  are  prepar- 
ed to  find  the  true  value  of  B,  thus: 
The  double  shear  of  two  rivets,  per 

square  inch,  =  150,600  lbs. 
The  single  shear  of  a  half  rivet,  per 

square  inch,  —   20,350  lbs. 
The  sum  of  which  equals   170,950  lbs. 

Opposed  to  this  is  a  corresponding-  section 
of  the  plate,  in  a  unitof  the  joint,  ^-i  B  C  D; 
55,000  lbs  per  square  inch,  multiplied  by  4| 
inches,  the  length  of  this  unit,  equals.  247,- 
500  lbs. 

The  two  results  just  obtained  must  be 
placed  in  formula  B  in  order  to  give  the 
weaker  material  the  proper  additional  area 
of  section,  thus: 

R__1.227X4.5xn0.950_.^ 
4.5X-75X247,500 

We  see  by  this  result  that  the  effective 
rivet  section  is  far  beyond  the  requii-ement 
of  the  plates,  and  might  safely  be  renduced. 

Proceeding  now  according-  to  city  rule  we 
must  take  the  least  of  the  two  results  found 
by  formula  A  and  B  and  insert  it  in  formula 
C,  thus; 

p_.75X.86lX55.000_o3^  ^[jg^ 


This  result  may  be  accepted  as  the  work- 
ing- pressure  allowed  in  this  boiler;  for  it  is 
accordance  with  the  spirit  of  the  city  rule, 
although  it  embodies  elements  that  do  not 
lie  within  the  limits  of  the  ordinance. 

REPORTS  OF  ENGINE  PERFORMANCE. 

CoMMKNTiNG  upoii  the  regulation  r-e|)ortof 
steam  engine  pei-formaiice,  the  London  Kn- 
(linc.er  ti'Ay^  that  they  have  come  to  mean 
little  or  nothing- of  pr-actical  value  to  engi- 
neers and  engine  builders.    To  wit: 

When  a  maker  of  steam  entwines  i)ro(luce8  Bome- 
thing  which  he  believes  to  be  exceptionally  good,  he 
very  naturally  gets  a  report  made  by  some  indepen- 
dent authority,  and  uses  that  report  as  a  means  of 
bringintr  his  lirm  before  the  world.  This  is  legiti- 
mate and  proper.  Such  a  report  tells  a  mill  owner 
whether  his  engines  are  or  are  not  working  to  the 
best  advantage!.  This  also  is  a  legitimate  and  prop- 
er reason  for  obtaining  a  report  Both  objects  are, 
however,  narrow  in  their  scope;  they  represent  lim- 
ited interests.  The  third  and  last  object  is  j)urely 
scientific.  For  the  purposes  of  the  steam  engine 
maker  or  the  mill  owner,  the  i)reparation  of  elabor- 
ate tables  is  entirely  unnecessary.  It  is  only  when 
we  come  to  deal  with  the  thermo-dyruimics  of  the 
steam  engine  that  great  elaboration  is  demanded. 

Alluding-  to  a  special  report,  our  contem- 
poray  says: 

"We  are  then  left  with  the  (juestion.  What  does 
this  really  admirable  and  complete  report  teach  ':' 
What  iuis  it  added  to  the  existing  store  of  informa- 
tion? There  can,  we  are  sorry  to  say,  be  but  one 
answer — nothing.  After  i-eading  it,  and  digesting  it, 
and  thinking  it  over,  we  are  no  wiser  than  we  were 
before.  We  do  not  know,  and  Mr.  Longridge  does 
not  know,  why  one  of  these  engines  used  more 
steam  than  another  per  horse-power  per  hour  any 
better  than  we  did  before  the  trials  were  mad>». 
They  confirm  notliing;  they  originate  nothing;  they 
add  a  great  mass*of  figures  to  the  mighty  heap  of 
such  things  tiiat  already  exist.  Mr.  Longridge  him- 
self can  do  little  with  his  facts.  They  leave  him 
just  where  he  was.  Here,  for  example,  are  the  de- 
ductions in  his  own  words  concerning  the  Hrst 
engine  on  the  list,  namely,  the  compound  receiver 
engine. 

"The  consumption  of  steam  per  i.  h.p.,  and  the 
percentages  of  vi^ater  present  in  the  small  cylinder 
are  unusually  high,  especially  without  the  steam 
jacket.  Tlie  cause  may  have  been  condensation  in 
the  steam  main,  producing  a  large  percentage  of 
moisture  in  the  steam  supplied  to  the  cylinder.  If 
the  19  56  lbs.  of  steam  used  per  i.h.p.  per  hour  on 
the  20tli  February  contained  10  per  cent,  of  water, 
the  mixture  would  only  contain  the  same  quantity 
of  heat  as  18.09  lbs.  of  dry  saturated  steam,  while  the 
ecpiivalent  of  18.1  lbs.  of  the  same  mixture  on  the 
21st  would  only  be  16.74  lbs.  The  jacketing  of  the 
barrel  of  the  small  cylinder,  and  of  the  internal  sur- 
face of  the  annular  receiver,  seems  to  reduce  the 
rate  of  consumption  by  about  1}^  percent.,  notwith- 
standing the  inadequate  diameter  of  the  steam 
supply  pipes.  If  these  pipes  had  been  larger,  and 
the  cylinder  ends  jacketed,  as  well  as  the  barrel, 
the  saving  effected  by  the  jacket  might  have  been 
greater  still." 

No  attempt  is  made  to  say  positively  why  the 
engine  was  not  more  economical.  The  cause  "may" 
have  been  this  ;  it  "might"  have  been  that.  The 
reason  for  this  vagueness  of  statement  is  suflftciently 
obvious.  Mr.  Longridge  does  not  know  why  the 
engine  did  not  use  less  steam.  The  experiment 
supplied  no  information  on  the  subject.  He  can 
only  surmise.  It  is  the  same  with  the  other  two 
engines.  As  regards  the  second,  it  is  worth  while 
to  quote  Mt.  Longridge  once  more:  "The  only  re- 
markable point  about  these  trials  is  the  increase  in 
the  rate  of  consumption  of  steam  attending  the  use 
of  the  jackets.  The  increase  is  very  little  more  than 
1  per  cent.,  and  may  be  attributable  to  errors  of  ob- 
servation. On  the  other  hand,  it  may  be  an  actual 
fact,  to  be  explained  bj-  the  small  diameter  of  the 
jacket  steam  pipes.  If  these  pipes  could  not  dis- 
charge sufficient  steam  to  keep  the  pressure  in  the 
jackets  as  high  as  the  initial  pressure  on  the  pistons, 
the  jackets  may  have  abstracted  instead  of  supply- 
ing heat  during  the  admission,  and  tluis  increased 
the  initial  condensation  in  the  cylinders."  Here 
again  "if"  is  the  dominant  note  sounded  by  Mr. 
Longridge.  That  which  is  wanted  from  a  scientific 
investigation  of  this  kind  is  definite  information  as 
to  the  nature  of  the  defects  present  in  an  engine, 
and  suggestions  as  to  the  means  of  avoiding  them  in 
future  engines.  In  a  word,  suoli  reports  should  be 
guides  to  practice.  This  report,  as  it  stands,  like 
nearly  all  reports  of  the  kind,  leaves  us  quite  in  the 
dark  on  almost  every  conceivable  point  as  to  what 
to  do  and  what  to  leave  luidone  in  preparing  de- 
signs for  other  engines.  It  may  perhaps  be  urged 
that  a  report  of  the  kind  cannot  possil)ly  supoly  ihe 
species  of  information  needetl.  This  may  bo  (piite 
true,  but  if  true,  then  it  is  c»»rtain  that  the  multipJi- 
tion  of  data  it  a  mere  weariness  to  the  llesh. 

[This  is  in  accordance  with  many  views 
we  have  expressed  on  the  same  subject,  and 
we  think  most  practical  engineers  will 
agree  with  tlie  sentiments  expressed. — Eds. 
Engixeer,  N,  Y.] 
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discovered  sometliitig-  new,  will  be  very  apt 
to  find  it  in  this  work.    Pi  ice  $3,  free  by 
mail. 


Aftkk  the  f^reat  dam  acro.ss  the  Housa- 
tonic  River  was  built,  several  years  ago, 
the  people  of  Birmingham,  Ct.,  and  of  Shelton 
across  the  river,  were  bothered  by  the  fre- 
quent shaking  of  their  houses,  which  at 
times  became  a  positive  nuisance;  windows 
would  rattle,  doors  shake,  pictures  swing-  to 
and  fro,  and  in  the  winter,  when  the  ground 
was  frozen,  crockery  in  the  closets  would 
r-attle.  Large  plate-glass  fronts  in  the 
stores  have  been  mysteriously  cracked  and 
broken,  the  cause  being  attributed  to  the 
concussion  of  the  atmosjjheie  from  the  im- 
mense body  of  water  flowing  over  the  dam. 
Early  last  spring-  the  Hash  boards  were 
removed  from  the  dam,  but  the  iron  rods  to 
which  they  were  affixed  were  left  in  place. 
Immediately  the  jarring  and  rumbling 
ceased.  It  was  thought  that  these  rods 
broke  the  big  sheet  of  water,  so  as  to  allow 
the  air  to  escape  from  under  the  fall,  and 
the  accidental  di.'icover^'  was  hailed  with 
gladness  by  a  wearied  people.  It  seems  now 
that  this  theory  is  all  wrong.  The  old 
trouble  has  been  resumed.  The  iron  braces 
are  yet  in  position,  and  the  Hash  boards 
have  not  yet  been  put  up.  The  conditions 
are  just  the  same  as  at  the  time  when  the 
noi.se  ceased  last  spring.  At  that  time  a 
number  of  scientific  men  examined  the  dam, 
and  came  to  the  conclusion  that  a  valuable 
discovery  had  been  made  by  accident.  Now 
they  have  to  evolve  new  theories  and  sug- 
gest new  remedies  to  obviate  the  trouble. 
 •  

Much  has  been  said  concerning  the  marked 
falling  off  in  speed  at  the  trial  of  the  dyna- 
mite cruiser  'Vesuvius'  at  Newport  two 
weeks  ago.  The  speed  in  May  was  21.tj4 
knots  an  hour,  but  at  Newport  it  was  only 
20  knots.  The  officers  say  that  two  circum- 
stances must  be  taken  into  consideration 
before  a  condemnation  is  uttered  against 
the  screw-  propellers.  One  is,  that  at  the 
trial  in  May,  which  was  the  official  one  of 
the  contractors,  the  displacement  of  the  ves- 
sel was  only  about  800  tons,  and  now  it  is 
about  1,000  tons.  In  other  words,  she  was 
not  in  full  sea  trim  when  she  made  her  first 
official  trial.  Then,  too,  her  bottom  at  the 
Newport  trial  was  very  much  fouled,  which 
materially  retarded  the  speed.  It  is  not 
certain  that  the  screws  of  coarser  pitch,  re- 
cently put  on,  will  be  taken  olf,  but  her 
bottom  will  be  cleaned,  and  she  will  be  given 
another  trial.  The  object  of  putting  on  the 
screws  of  coarser  pitch  was  to  get  greater 
speed  at  a  less  number  of  revolutions  than 
with  the  screws  of  finer  pitch,  the  latter 
making  270  revolutions  a  minut*',  a  speed 
which  made  it  impossible  to  keep  the  engines 
properly  lubricated. — N.  Y.  Sun. 

[It  is  possible  to  lubricate  engines  at  600 
revolutions  per  minute.] 

John  Kitchen,  who  was  for  sixteen  years 
in  charge  of  the  old  'Adriatic's'  engine  room, 
and  who  was  promoted  to  the  White  Star 
steamer  'Britfauic's'  engines  in  August, 
ISsiG,  has  a  record  of  which  he  is  justly 
proud.  He  has  made  one  hundred  and  fifty- 
four  round  trips  between  Liverpool  and  New- 
York,  nearly  a  million  nautical  miles,  with- 
out once  disabling  liis  engines. 

.  »  ♦  »  

Nitrate  of  soda  has  a  strong  attraction 
for  water,  absorbing  so  much  of  it  from  the 
air  as  to  be  dissolved  by  it  in  large  quanti- 
ties when  in  bulk, 
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TRADE  NOTES. 

The  Consolidated  Ice  Machine  Company,  of  Chi- 
cago and  New  York,  failed  lately,  with  liabilities  of 
$350,000  and  assets  of  |1,000,000,  including  |838,000 
in  outstanding  accounts. 

*  * 
# 

The  Curtis  Regulator  Company,  of  Boston,  Mass., 
have  issued  a  new  catalogue  of  their  engineer's 
specialties,  reducing  valves,  steam  traps,  water  press- 
ure regulators,  damper  regulators,  etc.,  which  they 
will  send  upon  application. 

*  ♦ 

* 

The  'Mackinaw,'  a  large  steel  vessel  of  2,578  tons, 
was  built  at  West  Bay  City, Mich.,  taken  to  Buffalo, 
and  cut  in  two  to  enable  her  to  pass  through  the  St. 
Lawrence  Canal,  and  from  thence  taken  to  Montreal, 
where  she  was  rebuilt  and  came  to  this  city.  She 
is  to  run  in  the  coast  trade. 

«  * 

The  Globe  Iron  Works,  of  Cleveland,  Ohio,  will 
build  two  300  feet  steel  steamers  for  the  Goodrich 
Transportation  Company.  These  steamers  will  be 
propelled  by  twin  screws  driven  by  separate  triple 
expansion  engines,  the  steam  for  which  will  be  fur- 
nished by  a  battery  of  six  Scotch  type  boilers. 

*  * 

* 

About  six  months  ago  the  Illinois  Steel  Company 
entered  into  an  arrangement  with  its  men  on  a 
prolit-sharing  basis,  and  three  months  later  divided 
about  $4,000  among  them  as  premiums  for  faithful 
and  efficient  service.  Another  quarter  has  passed, 
and  they  will  this  week  distribute  another  |4,000. 

*  * 

« 

The  Pennsylvania  Railroad  Company  announces 
the  construction  of  a  second  double  decker  ferry- 
boat, the  hull  of  which  is  to  be  entirely  of  iron. 
The  new  boat  will  cost  f  150,000.  It  will  be  a  screw 
propeller.  Its  length  over  guards  will  be  206  feet, 
beam  over  guards  65  feet,  and  depth  from  base  line 
to  top  of  dec^  beams  17i^  feet.  Electric  lighting  will 
be  used. 

*  * 

The  Navy  Department  has  adopted  an  improved 
torpedo  net,  which  will  be  supplied  to  all  the  armor- 
clads.  This  net  is  an  American  invention,  and,  as  it 
has  not  been  patented  at  home  or  abroad,  the  offi- 
cials are  not  at  liberty  to  give  information  concern- 
ing it.  It  is  said  to  possess  many  advantages  over 
the  French  net  now  in  general  use  in  European 
navies.  It  is  to  be  manufactured  at  some  place  in 
the  United  States. 

*  * 

* 

A  RECENT  patent  provides  for  the  prolongation  of 
life  of  arc  light  carbons.  The  invention  consists 
in  the  application  near  the  arc  of  a  protective  shield 
which  prevents  the  rapid  consumption  of  carbon,  the 
tip  being  fed  as  the  carbon  wears  away.  The  theory 
of  the  action  of  this  device  is  not  yet  clearly  defined, 
but  its  inventor  is  of  opinion  that,  while  the  pro- 
tective shield  may  prevent  the  dissipation  and  loss  in 
the  air  of  any  unconsumed  carbon  partic  es,  it  may, 
on  the  other  hand,  cause  the  complete  combustion 
of  such  particles  by  concentrating  them  on  the  arc. 
In  actual  practice  it  is  found  that  the  shield  de- 
creases the  consumption  by  quite  one-half,  and  that 
carbons  burn  twice  as  long  as  they  ordinarily  would 
without  any  decrease  of  candle  power, 

*  * 
■* 

Judge  Gresham,  of  the  Federal  Court,  decided,  on 
October  35,  the  suit  of  Walker  &  Otis,  of  Terre 
Haute,  charging  infringement  of  patent  in  the  use 
of  the  Bragg  fire  alarm  device.  The  invention  con- 
sists of  a  gong  and  a  contrivance  that  unfastens  the 
halters  of  the  horses  and  drops  tiis  harness  upon 
them  by  electricity  when  an  alarm  is  sounded. 
Several  years  ago  the  plaintiffs  purchased  the  right 
to  make  and  use  the  device  in  a  number  of  States, 
and  sought  to  introduce  it  into  a  number  of  fire  de- 
partments. The  owners  then  discovered  that, 
without  authoi'ity  from  the  patentee,  the  device 
was  used  by  nearly  every  city  in  the  Union  having  a 
paid  fire  department.  Suit  was  entered  in  1887  to 
enjoin  the  city  of  Terre  Haute  and  to  recover  dama- 
ges, and  Judge  Gresham  to-day  decided  in  favor  of 
tlie  plaintiffs.  Suits  will  now  be  filed  against  every 
city  in  which  the  invention  is  used. 

*  * 
* 

British  agents  in  the  United  States  and  Canada 
are  reported  to  be  negotiating  for  an  immediate  sup- 
ply of  nickel  ore  for  the  use  of  the  British  Navy. 
This  is  a  direct  outcome  of  the  recent  Annapolis 
test,  and  it  is  said  tliat  the  British  Admiralty  pro- 
poses to  strip  as  rapidly  as  possible  all  war  ships  now 
in  English  ports  having  compound  armor.  This  will 
involve  an  enormous  outlay  of  money.  It  is  said 
that  Cammell  &  Co.  will  immediately  begin  the  roll- 
ing of  nickel-steel  plates.  Notwithstanding  Secre- 
tary Tracy  s  energetic  measures  in  securing  an  ap- 
propriation of  $1,000,000  for  nickel,  it  is  recognized 
that  already  the  British  Admiralty  is  abreast  with 
the  United  States  Navy  Department  in  the  race  for 
metal.  The  British  have  the  advantage  in  possess- 
ing establishments  ready  to  undertake  at  once  the 
rolling  of  plates.  Plates  for  the  new  American  war 
ships  cannot  be  turned  out  much  inside  of  a  year. 

»  * 
* 

Secretary  Tracy  has  taken  an  important  step 
in  incre^ising  the  corps  of  naval  constructors  by 
ordering  five  young  men  abroad  for  a  course  of 
special  instruction  in  naval  architecture,  preparatory 


to  appointment  as  Assistant  Naval  Constructors. 
Another  will  be  ordered  abroad  in  a  few  daj's,  mak- 
ing six  in  all.  Those  who  received  orders  are  En- 
signs Robert  Stockes,  Elliott  Snow,  and  Naval  Cadet 
R.  P.  Hobson,  who  will  attend  the  Ecole  d'A]>plica- 
tion  Maritime,  at  Paris,  and  Naval  Cadets  T.  F. 
Ruhm  and  George  H.  Rock,  who  will  go  to  the 
University  of  Glasgow.  The  course  of  study  at  both 
these  institutions  is  three  years,  and  embraces  ship- 
building in  all  its  branches.  The  Government  has 
four  young  officers  abroad  at  present — Assistant 
Naval  Constructors  L.  Lloyd  Bankson  and  George 
W.  Street,  at  the  Ecole  <l'  AjijMcation  Maritijne;  and 
Assistant  Constructors  John  Tawresey  and  William 
Van  Zandt  at  the  Royal  Naval  College,  Greenwich. 
These  officers  are  all  to  be  ordered  home  at  an  early 
day  and  assigned  to  active  duty  in  the  construction 
corps. 

*  * 

* 

In  the  Supreme  Court,  Brooklyn,  Judge  Cullen 
has  rendered  a  decision  that  will  interest  business 
men  everywhere.  Enoch  Rutzler  and  George  W. 
Blake  had  been  for  five  years  partners  in  the  steam 
heating  business  on  Centre  Street,  New  York.  The 
CO  partnership  was  recently  dissolved,  and  Blake 
started  in  the  same  business  in  Wooster  Street.  He 
then  moved  to  enjoin  Rutzler  from  continuing  the 
business  at  the  old  stand,  or  anywhere  else  in  New 
York,  in  connection  with  the  firm  name.  Judge 
Cullen  lays  down  the  law  as  follows:  "The  authori- 
ties are  plain  that  in  the  dissolution  of  partnership 
or  the  sale  of  a  business  with  its  good  will,  in  the 
absence  of  any  covenant  to  the  contrary,  either  part- 
ner or  vender  may  prosecute  the  same  business  at 
any  location,  even  next  door  to  the  premises  occu- 
pied by  the  firm.  In  such  cases  the  good  will 
amounts  to  nothing  more  than  the  probability  of 
the  customers  resorting  to  trade  at  the  old  stand. 
Defendant  Rutzler,  therefore,  has  the  right  to  carry 
on  his  business  at  the  premises  he  has  hired  for  that 
purpose."  The  court  goes  on  to  explain  that  Rutzler 
may  not  describe  himself  as  the  successor  of  the  late 
firm,  nor  put  out  any  sign  or  publish  any  advertise- 
ment calculated  to  mislead  the  public  to  believe  that 
he  is  the  successor,  or  is  continuing  the  business  of 
the  old  concern.  He  may,  however,  describe  him- 
self as  "lately  a  partner  in  the  firm,"  or  as  being 
"formerly  with  it." 

['■In  the  absence  of  any  covenant  to  the  contrary" 
should  be  particularly  noted  in  the  above.] 


F.  N.  Atvvood,  of  Chicago,  has  invented  an  air  shi)) 
which  he  claims  will  be  able  to  travel  seventy  miles 
an  hour.  A  company  with  $200,000  has  been  organ- 
ized to  build  it.  The  prii.ciples  he  has  patented  dif- 
fers from  all  others  yet  invented.  The  ship  is  cigar- 
shaped,  and  has  a  tng  cabin  under  it.  Huge  tanks 
are  to  contain  hydrogen  gas.  which  is  to  be  par- 
tially used  in  lifting  the  ship  from  the  ground. 
Three  engines  are  inside  the  cabin  operating  seven 
fan  wheels.  Three  of  them  are  propellers.  One  is 
under  the  bow  and  one  under  the  stern,  arranged  so 
that  tiiey  can  turn  any  way,  like  a  rudder.  Four 
wheels  are  to  be  used  in  elevating  the  ship.  These 
are  12  feet  in  diameter  and  revolve  in  cylinders  that 
open  out  of  the  bottom  of  the  ship.  The  idea  is  to 
run  these  wheels  1,000  revolutions  a  minute  and  thus 
force  a  column  of  air  out  of  the  cylinders,  creating 
a  vacuum.  The  air  rushing  back  toward  the  open 
cylinder  will  elevate  the  ship(?)  Each  wheel,  the 
inventor  estimates,  has  a  lifting  power  of  four  tons. 
The  ship  itself  will  weigh  but  35,000  or  30,000  pounds, 
and  with  four  wheels,  each  having  the  power  to  lift 
four  tons  and  with  the  auxiliary  assistance  of  the 
hydrogen  gas,  Mr.  Atwood  thinks  he  can  lift  his 
ship.  Once  elevated,  it  is  an  easy  thing  to  propel  it. 
The  ship  v^'ill  be  built  of  aluminium,  and  will  be 
305  feet  long,  50  feet  high,  and  50  feet  wide.  The 
hydrogen  gas  will  be  manufactured  on  board  the 
ship.  Steam  will  be  the  motive  power  and  gas  tlie 
fuel.  The  engines  are  strong  and  light  and  spec- 
ially construed.  The  ship  will  cost  about  $30,000, 
and  will  be  built  immediately. 

(And  will  fail  immediately.) 


A  WRITER  in  the  Locomotive  Engineer 
who  signs  himself  "  Supt.  of  Machinery," 
says: 

"Our  friend  seems  to  differ  with  me  on  setting  a 
valve  and  squaring  one.  I  call  squaring  one  getting 
your  valve  yoke  to  fit  your  valve  so  that  it  will  be 
square  at  both  ends  of  steam  port,  getting  your 
links  plumb  and  hangers  the  same,  and  proper 
length,  also  arms  on  tumbling  shaft  proper  length, 
and  reach  rod  the  proper  length." 

In  this  part  of  the  world  squaring  a  slide 
valve  is  to  make  it  open  both  ports  equall,v. 

The  lawyers  and  the  courts  and  the  rail- 
roads have  their  art  down  to  such  a  fine  point 
that  in  a  recent  case  in  Indiana  it  was  de- 
cided that  a  passenger  who  was  looking 
under  a  seat  for  some  mone}'  he  had  dropped, 
and  who  was  on  his  knees  when  a  collision 
came,  and  suH'ered  a  broken  arm,  was  guilty 
of  contributory  negligence. — Detroit  I^ree 
Press. 

Send  for  our  Casli-to-Canvassex^s  cir- 
cular. 


The  recipes  for  various  purposes  going  the 
rounds  of  tlie  technical  press  ought  to  be  re- 
tired without  pensions.  The^'  are  all  older 
than  the  Pyramids  and  have  been  worn  out 
by  constant  use.  Some  of  our  contemporaries 
think  so  highly  of  these  as  useful  matter  to 
their  subscribers  that  they  publish  them  reg- 
ularly six  or  seven  times  a  year. 

 •  

This  originated  in  a  western  paper,  which 
is  by  no  means  the  Eatanswill  Gazette: 

"The  item  is  as  nearly  correct  as  any  other  news 
which  originates  in  the  mouldy  and  cob-webbed 
office  of  our  antique  friend,  and  quite  as  reliable  as 
anything  else  ever  written  \>y  iha  moon-faced  fossil 
who  sleeps  over  its  shears  and  paste-pot." 

We  thought  this  style  of  journalism  was 

effete,  as  one  might  say  ! 

 •  

We  are  paying  good  rates  to  persons  to 

canvass  for  The  Engineer,  and  will  send 

circular  upon  application. 

TWENTY-FIVE  DOLLARS  FOR  YOU. 

For  the  best  article  on  the  [)raclic;il  man- 
agement of  the  Corliss  engine  in  all  details, 
either  high  or  low  pressure,  we  will  pay  the 
sum  of  twenty-five  dollars.  The  competition 
must  be  specific  in  detail,  including  manage- 
ment of  boiler,  the  fires,  quality  of  fuel  used, 
and  the  amount  of  the  same.  Indicator 
cards  should  accompany  the  article,  and  the 
kind  of  work  done  should  be  specified;  also 
how  long  the  engine  has  been  at  work.  The 
article  will  not  be  needed  before  November 
25,  but  may  come  as  soon  as  it  can  be  written. 
The  articles  will  be  judged  wholly  upon 
their  merits  as  practical  essays,  not  at  all 
for  their  literary  qualities.  We  will  do  all 
work  of  this  kind  needed  upon'articles  which 
are  valuable.  The  matter  must  be  strictl}' 
original  with  the  writer  of  it  and  within  his 
own  experience.  He  must  also  be  a  subscrib- 
er to  this  paper.  We  hope  to  have  man^-  sub- 
mitted, but  as  onh'  one  can  be  accepted  it 
will  be  necessar\^  to  enclose  stamps  if  the 
MSS.  is  to  be  returned. 

CLUB  RAtVs,*T890-9  1 . 

We  invite  the  attention  of  those  who  wish 
to  get  up  clubs  to  the  reduction  in  rates 
where  a  number  subscribe  at  once.  There 
are  twenty-six  issues  yeai'h',  and  the  rate 
for  ten  names,  $1.50  each,  is  25  percent, 
lower  than  a  monthly  paper  at  $1.00  for 
twelve  issues. 

Two  names,  one  of  them  new.  .$1.80  each. 

Five  names  1.70  each. 

Ten  names  1.50  each. 

This  is  the  lowest  rate  we  can  make  for  The 
Engineer  for  anj'  number  of  names.  We  add 
also  that  all  names  comprising  a  club  must 
be  handed  in  at  one  time;  Ave  cannot  extend 
the  privilege  of  joining  a  club  at  anj^  time 
during  the  .>'ear  to  one  or  two  persons. 

Those  who  are  willing  to  aid  our  enterprise 
to  the  extent  of  soliciting  their  friends  to 
come  in,  can  write  the  names  on  a  separate 
sheet  and  send  them  with  the  money.  Send 
an  express  company's  receipt  or  postal  notes 
in  preference  to  postal  orders.  Be  particular 
and  have  all  names  and  addresses  correct. 

RATES  AT  WHICh'wE  FURNISH  OTHER 
PAPERS  WITH  THE  ENGINEER. 

Subjoined  will  be  found  our  clubbing  rates 
with  other  papers,  the  proprietors  of  which 
make  a  reduction  in  their  rates  in  connection 
with  us. 

All  complaints  of  irregularity  in  receiving 
other  papers  should  be  made  directl}'  to  the 
publishers  of  them,  not  to  us. 

Publication  With 

Price  per  year.  The  Engineer. 

Scientific  American                3.00  4.50 

American  MiUer                      1.00  2.75 

Manufacturer  and  Builder. ..  1.50  3.00 

American  Machinist                3.00  4.70 

London  Engineer  10.00  11.00 

ENGINEERS'GAZETTE.London  1.50  3.50 

National  Car  Builder   1.00  3.75 

Cotton,  Wool  and  Iron   3.00  4.25 

These  rates  are  for  new  subscribers  to  the 
journals  named,  and  those  who  send  money 
through  us  will  please  state  Avhether  their 
subscriptions  are  new  or  a  renewal. 

Any  periodicals  not  on  this  list  will  be  fur- 
nished at  a  discount  from  regular  i-ates. 

John  B.  Jacesok,  Printer,  48  Centre  St.  N«w  York. 
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ALI.   BOOKS    ADVERTISED    IIS    THESE    PAGES    SOLD    BY  US. 


THE  ROBERTS  SAFETY  WATER 
TUBE  MARINE  BOILER. 

From  10  to  1,G()0  horse  power.  Over 
two  huiulred  aiul  tliii-ty  in  use,  in  vessels 
ranging  from  steam  launches  to  ocean  go- 
ing steamers. 

Two  liundred  lbs.  of  steam  guaranteed. 
Light  weight,  easily  repaired,  very  econom- 
ical in  fuel.  Tlie  liist  boiler  lias  lasted 
ten  years  witliout  repairs  and  is  in  good 
condition  yet. 

SKND  FOR  HANDSOME  It,r,U3TRATKI)  CIHCUL.4RS. 
K.  IC.  ICOKKK-rS, 

18  Cortlandt  St.,  New  York- 
Works,  Red  Bank,  N.  J. 


OCEAN     MARINE  ENGINEERS' 
BENEFICIAL  ASSOCIATION, 
No.  69,  N.  Y. 
HALL,  18*.)  BOWEKY, 
meets  every  \l'«-diieN(ia)'    Kvoiiiiij;;  at 
7.30.    Vihilin;;  ItrotlierM  with  Credcn- 
tialN  eorcliully  invited. 
GEO  UHLER,  Sec'y  J.  GEO.  HERMES,  Prest. 


KATZENSTEIN'S 

Self-Acting  Metal  Packing, 


For  Pieton  Rods,  Va3Y« 

Stems,  etc. 
Of  every  description. 
For  Steam  EiigineB,  Lo- 
f  icomotives,  Pumps,  &c 
-j.  ]  Adopted  and  in  n8« 
by  tlie  principal  Iron 
Works  and  Steam8hi7 
Companies  within  th'i 
last  10  years  in  this  ai',1 
Foreif^  Countries.  For 
full  particulars  and  r«- 
fercnces,  address, 

I.  sat:si7st£iit  ft  e9. 

:t57  West  St., 
IVcw  Vorii 


HORACE  SEE, 

tliigiiieer  and  Naval  Architect, 

(Co.NSl  l.TINO,  C'ON>-TUL'CTINO,  AND  Kxl-KIITJ 

Number  I  Broadway,  New  York. 


Van  .SAx  rvonKi)  &  IIaui'f, 

SOLICITORS  OF  PATENTS 

american'  and  forkion 
Advocates   in  Patent  Causes, 
.  Ai  PARK  ROW, 

Times  Buildinsr,  Rooms  191, 192,  New  York  City. 
J  Van  Santvoord.  %V.  Hauft. 


RICHARD  DUDGEON, 

No.  24  Columbia  Street,  New  York, 

.^lakcr  and  I'atcMtee  of 

Improved  Hydraulic  Jacks 

I'linrhrs,  Roller  Tube  Kxpaiider.s,  and  Direct  AotliiK 
Stciun  flamniers.  .larks  for  HreasliiK  on  Car  Wlicel.s 
or  Crank  Hliis,  made  to  ordt-r.  ConiniuiilcatlonH  by 
Idler  will  ret-elve  prompt  aKeiitlon. 


Screw  Propellers 

IMANUFACIURED  BY 

22  Corilaiid  Street.  I\e%v  Yorli. 

Sup't  of  the  late  Delamateii  Ikon  Wop.ks 

of  same  patterns  and  designs  as  before,  a(la|>tcd  to 
each  ve-sel.    Consultins  Expert  and  Constructing; 
Eri^'iiieer.  Estimates  on  machinery,  damages,  etc. 
A  IK  1<  IC  CHI  INKS. 


STEAM  YACHTS  ANL)  LAUNCHES.— Steam 
Yachts  and  Launches,  their  Machinery  and 
Management,  a  Review  of  the  Steam  Enfjine  as 
ap|)lied  to  Yachts.  Laws  g-overninjj  Yachts  in 
American  Waters,  Rules  for  Racinpr,  Rules  for 
IJuildin>r,  Pilot  Reffulations,  Specific  types  of 
JIachinery,  Design  of  Hulls,  etc.,  etc.,  by  C.  P. 
Kunhardt,  8vo,  cloth  $3.0(1 


THE  PRATT  &  WHITNEY  CO., 

MANUFACTURERS  OF  MACHINE  TOOLS 

For  Railway  and  General  Machine  Shops. 

COMPRISING 

Lathes;  Planers;  Corrugating  Macf-iiies  for  Grooving  Chilled  Ch-inding  Rolls  for  Flouring  Mills; 
Drilling  Machines  {Horizontal  and  Vertical);  Screw  Machines;  MilliJig  Machines; 
Cutter  and  Twint- Drill  Grinding  Machines,  Twret  Head  Chucking, 
Bolt- Cutting,  Forging  and  Finishing  Machinery;  Nut- 
2'apping  and  Cutting  Off  Machines;  Boiing-Mtlls. 

And  Plants  Complete  for  Gun  and  Sewing  Machine  Manufacture. 
Special  Machinery  for  Metal  Working. 

MacbiueM  Completely  Eqnippcd  witli  Tools,  Fixtures  and  Oanges 
for  lUauufacturiug-  Metal  Ooods  Generally. 

U.  S.  Standard  Taps  and  Dies  for  both  Hand  and  Maceink-Work  ;  Pipe  Taps  and  Reamers. 

Vaster  Car-Builders'  Standard  Limit  Gauges   for   ROUND  BAR  IRON.     U.  S.  Standard 

Thread  Gauges.   Standard  Cylindrical  Size-Gauges.    Drop-Forged,  Steel  Caliper  Gauges. 
Standard  Hand,  Shell,  and  Chucking  Reamers.    Taper  Reamers  for  every 
purpose.  Hardened  and  Ground  Steel  Mandrils,  and  every  appliance 
in  TOOLS,  FIXTURES,  or  SPECIAL  GAUGES,  necessary 
for  STANDARD  INTERCHANGEABLE  WORK. 

Combination  L.atbc-Cbuclis;  Rcnsbaw  Ratcbet  Drills.  Etc. 

 gifSend  for  Illustrated  Catalogue  and  Price- List. 

J.  M.  ALLE.X,  ...  Pi-esident. 
"Wm.  B.  FRANKLIN,  -  Vice-President. 
F.  B.  ALLEN,  .  Second  Vice-Pi-esident. 
J.  B.  PIERCE,  Secretary  and  Treasurer. 


WORTHINCTON 

STEAm  PUMPS 
PUMPING  ENCIIMES 
INDEPENDENT  COIMDEiMSERS 

SKNn  FOR  c;knkrai.  CATAi.o<;ii: 

HENRY  R.  WORTHINGTON 

Bos-cor.    Philadelphia.    Chicago.    St,  Loui:.   St.  Paul.  San  Francisco. 


Issues  Policies  of  Insurance  after 
careful  Inspection  of  tlie  Boilers, 

COVERI.SQ  ALL  LOSS  OR  DAMAGE  TO 


BUILDINGS  AND  MACHINERY, 


^    Covering  Loss  of  Life  and  Personal  Injury 

ARISING  FROM 


STE/IM  BOILER  EXPLOSIONS, 

The  Business  of  the  Company  includes  all  Kinds  of  Steam  Boilers. 
Full  information  concerning  the  plan  of  the  Company  can  be  obtained  at  the  j 

COMPANY'S    OFFICE,    HARTFORD.  CONN.,, 

OR  AT  ANY  AGENCY.  ' 


Pattern  Letters  for  3IoMcrs 

Brand  Letters,  &c.    Vaiiderlxiriili,  Wells* 

Co.,  No.  S  Spruce,  near  Nassau  St.,  New  York. 

GARY  &  MOEN  COMPANY. 

234  AVest  29lli  St.,  New  Vork. 

Spiral  Springs  for  All  Purposes, 

steel  Wire  Rods  Straightened  and  Cut  to  LengtliB, 


HYDRAULICS.— Practical  ydraulics;  a  series  ol 
Rules  and  Tables  for  the  use  ol"  Ensrineers,  etc., 
etc.,  by  Thomas  Box.  Sixth  edition,  numerous 
plates,  post  Svo.  cloth  82  00 

THE  PRACTICAL  STEAM  ENGINEERS' GUIDE 
in  the  desif;n,  construction,  and  manafjement  of 
American  stationary,  portable,  and  steam  tire 
engines,  steam  pumps,  ooilers,  injectors,  sovern- 
ors,  indicators,  pistons,  and  rinfrs,  safety  valves 
ana  steam  f^aujjes  for  the  use  of  ent;ineers,  tire- 
men,  and  steam  users,  by  Emory  Edwards.  Illns 
trated  by  119  enj'ravings,  crown  8vp,  cloth. $'i.50 


A.  J.  WEED  &  CO., 

IO(>-lllK  l.ilierl)  SI.,  .\ew  York. 
INVENTIONS     PERFECTED,  DETAIL 
DRAWING".  PATTERNS,  CASTINGS, 
M  ULD<,  MODELS,  fePECIAL  TOOLS,  DIFS, 
JIGS,  NOVELTY  AND  DUPLICATE  WORK. 

Com|)lete  outfits  <  f  special  tools  for  inventors 
wishiri;,'  to  nianufai'ture  their  own  ijoods.  Cir- 
I'li'ar  siTil . 

Corrugated  Metal  Gaskets. 

(I'ATK.STKn.J 


Are  the  most  reliable  for  flange 
connections;  made  plain,  oval, 
square  and  irregular  for  pipes, 

CVLINDER8,  VALVES  AND  CHESTS. 

Is  not  alTected  bj-  water,  steam, 
f^as,  oil,  vapors  or  acid  solutions 


JOSEPH  DE  RYCKE, 

I'<riii>-rlv  »jti.  If'jAi  II  i  ho.s.) 

94  LIBERTY  ST., 

Rooms  0  and  10  Hew  York 

l)i;iwiiigH  plans  and  Hpecilicatioiih  for 
marine  oiigiiieK  and  hoi Itrs,  nit-am  vehfielB, 
yachts  and  tiig.s,  and  iron  htructureo  in 

<.'<•IHT.ll. 

rK|{"«(»\\l.    >l  iM.I{\  l-ION  «.I\KN. 


U.  S.  MINERAL  WOOL  CO., 
2  Cortlandt  Street, 

NEW  YORK. 

Bourne  iV;  Knon  le<<  M'I  'e  i;o.,  t'levelniid.O., 

WksTKKN  AliKSTS. 


Second-Hand  Machinery 

Also,  all  kinds  of  Second-  and  Machinery  fur- 
nished. New  Machinery  furnished,  and  Second- 
Haiui  taken  in  exchange  or  purchased.  Send  for 
Monthly  List  ;  too  long  for  publication. 

NEW  YORK  MACHINERY  DEPOT, 

BRIDGE  STORE,  No.  16, 

On  Frankfort  St.,   New  York* 


COMPOUND  ENGINE  CASTINGS  WANTED. 

Full  .set  of  castings,  for  well  designed 
compound  marine  engine;  cylinders  to  be 
— high  presstire  21^",  low  pressure  A'^-^  by 
■i"  stroke.  State  lowest  cash  price  for  cast- 
ings and  also  for  engine  finished  complete. 
Address 

BOX  .53.  GLEN  COVK,  I..  I  RocllOStPI 


MFCH&NICAL  DRAWING. 

A  second  course  of  .Mechanical  Drawing; 
Mechanical  Graphics,  arranged  for  use 
in  Teclinical  and  .Science,  and  Art  Insti- 
tutes, schools  and  colleges.  By  Geo. 
Halliday.  Fully  ilkistrated.  Svo,  cloth, 
$2.00.  Send  for  circulars  of  our  hooks  for 
engineers. 

E.       F.  N.  SPON, 

12  Cortlandt  Street,      •      NEW  YORK. 

STEAM    E.Ntil.NE.— A   I'ocket-Bo<jk     '   !r.  ical 
Rules  for  the  Proportions  of  M  _  \ie» 

and  Boilers  for  I>and  and  Maru  by 
N.  P.  Burgh.  Details  of  High-Pr-  ne. 
Beam  Engine,  Condensing,  Marine  screw  En- 
gines, Oscillating  Engines,  Valves,  etc.,  Land 
and  Marine  Boilers,  Proportions  of  Engines  pro- 
duced by  the  rules,  Proportions  of  Boilers,  etc. 
32D10,  roan  $1  50 

IF     ■■  WANT 

ENGINE  11  or  BOILER 

Write  us.  We  can       nsisyery  low  prices 
ROCHESTER  M'F'G  CO., 


254  Mill  Street, 


»w  York. 


Lake  Erie  Boiler 


THE  BEST  EdUIPPED  PLANT  IN  AMERICA 

FOR  THE  MANUFACTURE  OF 

MODERN    MARINE  AND  STATIONARY  BOILERS, 


ENGINEEl'.S"  POCKET-BOOK.— The  1'ockei-H.K.k 
of  Pocket-Books,  being  .Moioa^'orth  and  Hurst's- 
Pocket-Books,  printed  on  India  pai)er  and  bound 
together  in  one  volume,  royal  !£imo,  russia,  gilt 
edges  S.CK 


ENGI.NEEltS'  Ha.Ni)-I;(_'i 'K.  — i..-eii's  Engineer "s 
Hand-BiKik  to  the  l>ica:  l;  .ard  Examinations, 
revised  by  W.  H.  Thorn,  lltu  edition,  revised 
and  enlarged,  with  AM  diagrams  and  3€  large 
plates.    Crown.  Jvo.  cloth  %i.lO 


T£>TH  YEAB   OF  PUBLICATION. 


4'HE  ENGINEEft. 


SOUTH  BROOKLYN  STEAM  ENGINE  WORKS, 

Successors  to  William  A.  Lighthall. 
VAN  BRUNT  &  SUMMIT  STS.,  BROOKLYN,  N.  Y. 

New  Vork  Ofllie,  69  Wall  Street. 

Iron  and  Brass  Foundry  and  Machine  Works, 

BUILDKRS  OF 

LiGHTHALL  SURFACE  CONDENSERS. 

».  B.  COBU'S  PATli.NT  I I»I I'RO VF  »I  ENTS. 

Pat.  Combined  Surface  Condenser  and  Feed  Water  Heater. 

Cast  Iron  and  Brass  Tube  Heads,  Patent  Brass  Screw  Glands,  Patent  Paper, 
Washer,  Vulcanized  Fibre  and  Wood  Packinjjs. 

LIGHT  WEIGHT  BRASS  CONDENSERS  A  SPECIALTY. 

c«>m>x:nse:r  kkpairs  PKOinp'n>Y  attended  to. 


8t  Enpeerini  fforb 

93  LIBERTY  STREET, 


NEW  YORK. 

PROPRIETORS  AND  MANUFACTURERS  OF 

WHEELER'S 

ImprovedPatentSnrfaceCondensers 

SEND   FOR  CIRCULAR. 

ALSO  THE 

WHEELER  "ADMIRALTY"  CONDENSER 
WITH  PATENT  SCREW  GLANDS, 

AND  THE  WHEELER-LIGHTH&LL  CONDENSER,  with  Patent  Waterproof  Paper  Packings. 

Light  Weig-ht  Surface  and  Jet  Condensers  for  Sfeam  Yachts,  etc.,  a  Specialty! 


SHORT  LECTURES  TO  ELECTRICAL  ARTI- 
SANS. Being  a  course  of  experimental  lectures 
delivered  to  a  practical  audience.  By  J.  A. 
Fleming,  M.A.,  D.Sc,  (London).  Crown  octavo, 
cloth.  Price  81.50.  208  pages  with  73  illustra- 
tions. 

INVENTOR'S  MANU.4.L  —How  to  make  a  patent 
pay,  by  an  experie  ced  and  successful  inventor. 
Thousands  of  useful  inventions  are  every  year 
patented,  but  on  which  the  inventor  does  not  re- 
alize anythinif,  simply  for  wan  of  information 
how  b-'st  to  proceed  to  introduce  or  dispose  of 
his  invention. 


THE  COMPLETE  PRACTICAL  MACHINIST,  em- 
bracing Lathe  Work,  Vice  Work,  Drills  and  Drill- 
ing, Taps  and  Dies,  Hardening  and  Tempering, 
the  Making  and  Use  of  Tools,  etc.,  etc.,  by  Joshua 
Rose.  Illustrated  by  130  engravings,  crown  8vo, 
cloth   $2.50 

BOILER  MAKING  FOR  BOILER  MAKERS.— A 
Practical  Treatise  on  work  in  the  Shop,  show- 
ing the  best  Methods  of  Riveting.  Bracing  and 
Staying.  Punching,  Drilling,  etc.,  and  the  most 
economical  manner  of  obtaining  the  best  qual- 
ity of  output  at  the  least  expense.  By  W.  H. 
Ford.  M.  E.    18mo.  cloth  $1.00 


DOBETHT   &    WADS  WORTH, 

367  We»t  St.,  New  ITorli.  "» 
1  BOUiER  TUBE  STOPPERS. 


1 

Patented  Apr.  10, 1877.  No.  189,429.  , 

Ship  and  Smith  Work.' 


Naval 
Constructors 
Architects. 
Builders. 
Mechanics. 
Assayers. 
Chemists. 
Scientists. 
Students. 


Size  irxjxli 
in.  Complete 
pocket  book. 

All  practi- 
cal problems 
solved  at 
sight. 

Mailed  on  re- 
ceipt of  75  cts . 


E.  C.  SMITH,  No.  1  Broadway,  N.Y. 


WARMING  AND  VENTILATING.— A  practica 
treatise  on  warming  buildings  by  Hot  Water 
Steam  and  Hot  Air,  on  ventilation,  and  the 
various  methods  of  distributing  artificial  heat, 
and  their  effects  on  animal  and  vegetable 
Physiology.  To  which  are  added  an  inquiry  in- 
to the  laws  of  radiant  and  conducted  Heat,  the 
chemical  constitution  of  Coal,  and  the  combus- 
tion of  smoke.  By  Charles  Hood.  8vo,  cloth. 
 $5.00. 


STEAM  HEATING 


Barnard's   Condensing  System 

will  accomplish  the  following  desirable 
effects : 

Saves  Coal,  Perfects  the  Circulation, 
Prevents  all  Noise,  Prevents  Freezing. 
Uses  Exhaust  Steam,  if  any,  without  back 
pressure  ;  will  work  at  any  pressure  of 
.^team,  high  or  low;  has  no  machinery 
needing  care.  Is  adapted  to  Private 
Bouses,  Flats,  Office  Buildings,  Hotels, 
Factories,  etc. 

CEO.  A.  BARNARD, 

15  Cortlandt  St.,    New  York. 


"Useful  Hints  on  Steam," 

By  E.  E.  ROBERTS. 

Second  Edition.   A  Book  of  96  pages.  Illustrated. 
Full  of  information.   Mailed  upon  receipt  of 

20  CENTS. 

NO  POSTAGE  STAMPS  RECEIVED. 
Address,  W.  BLITZ, 
Tcleplioiic  u.u^.,  i  6  OurilaiiUt  St.,  N.Y. 


INLET 


Balanced 

STEAM 
TRAP 


Ti' CURTIS 

MANUFACTURED  BY 

THE  CURTIS  REGULATOR  CO., 
69  Beverly  St.,  Boston,  Mass. 

Has  balanced  Valve,  therefore  works  equally  well  under 
HIGH  or  LOW  pressure  ;  discharges  full  area  of  pipe  ; 
has  hard  composition  float,  vented  to  the  atmosphere, 
and  is  warranted  not  to  collapse  or  fill. 

GENERAL  AGENCIES: 

New  York,  109  Liberty  St. 

Pliiladelphia,  2,035  North  Front  St. 
Minneapolis,  210  South  Third  St. 
Cliicago,  218  Lake  St. 


The  Ori 


CALLED  THE  STAyPARD^AUVfoti.'fra^'^''"'"^ 


rare  compared 

Accept  no  packing  as  JENKINS'  PACKING  unless 
stamped  with  our  "  Trade  Mark." 

(  71  John  Street,  N.  Y. 
)   105  Milk  Strkkt,  Boston, 
j  21  North  Fifth  St.,  Phila. 
(.  54  Dearborn  St.,  Chicago 


JENKINS  BROS, 


•VALLEY  PUMP^CO.,  Easthampton,  Mass 


DUPLEX  STEAM  PUMP 

FOR  ALL  DUTIES, 

Simple,  Durable  and  Efficient. 

Send  lor  1890  Catalogue, 

HALL  STEAM  PUMP  CO., 

WORKS,  PITTSBURGH,  PA. 

CHICAGO,  PITTSBURGH  AND  ST.  LOUIS. 


mum 


^  93  Liberty  St.  A  11 3  Federal  St.,  ^ 
NEW  YORK.  I  BOSTON, 


yi  PROVED 


PUMPING 


Send  for 
Illustrated 


The  new  Handy  Binder  makes  a  per- 
fect book  of  one  or  twenty-six  issues  of  The 
Engineer  Papers  bound  without  mutila- 
tion. Pages  open  flat.  In  flexible  board 
sides,  50c. 

EGBERT  P.  WATSON  Sl  SON, 

150  Nassau  Street,  N.  Y. 


SPONS'  MECHANICS'  OWN  BOUK,  Containing 
702  pages.  8vo,  cloth,  with  1420  illustrations.  A 
manual  for  handicraftsmen  and  amateurs.  Price 
82..50  postpaid. 

STEAM  HEATING  FOR  BUILDINGS;  or.  Hints 
to  Steam  Fitters.  Being  a  description  of  Steam 
Heating  Apparatus  for  Warming  and  Ventilat- 
ing Private  Houses  and  Large  Buildings,  with 
Remarks  on  Steam,  Water,  and  Air  in  their  Re- 
lations to  Heating.  To  which  are  added  useful 
miscellaneoue  tables.  Third  edition.  With 
many  illustrative  plates.  By  W.  J.  Baldwin, 
12mo,  cloth  $2  5o 

SPON'S  TABLES  AND  MEMORANDA  FOR  EN- 
GINEERS. Selected  and  arran?ed  by  J.T.Hurst, 
C.  E.,  Mem.  of  the  Society  of  Engineers.  64mo, 
roan,  gilt  edges,  third  edition,  revised  and  im- 
proved.  Vest-pocket  size  S0.40. 

SHIPBUILDING.— The  Power  and  Speed  of  Steam 
Vessels  calculated  bv  Rules  adapted  for  Vessels 
of  all  types.  By  William  Bury,  M.  I.  M.  E.,  Con- 
sulting Marine  Engineer,  icith  diagrams,  small 
4to,  sewn  $I.4C 


R 


ELIANCE  HYDRAULIC  JACKS, 
SOLID  DRAWN  WELDLESS  STEEL  TUBES, 
ORIGINAL  DEAD-STROKE  POWER  HAMMERS. 

No.  14  North  Fifth  Street, 

PHILADELPHIA,  PA. 


STEVENS  PATENT 

RELIABLE  DIVIDER,  No.  61. 

Willi  Thumb  Attachment. 

Forfiert  from  heavy  stock,  opera- 
ted with  a  ri^'lit  and  left  hand 
screw.     Made  with  two  tension 
screws,  renuivins:  any  back  lash. 
Price,  per  pair. 

5  inch  $1.75 

Ideal  .and  Leader  Spring  Dividers  and  Calipers.  Ideal  Surface  Gauees,  Depth  Ganges,  and 

Fine  Machinists'  Tools.       JW"  Ulustratea  cntnlnritie  free  to  all. 
J.    STEVP.NS  AR.MS   &   TOOl-   CO.,    P.  O.    Box  MSH     thicopee   Falls.  Mass. 


STEVEXS   PATENT  | 

SPRING  INSIDE  CALIPERS. I 

Ideal.  \o.  65. 

Price,  bv  mail,  postpaid. 

3  inch  Jl.Olt  I  5  inch  fl.35 

i   "    )  2  )  I  II  "    1.50 

By  using  diflerciit  size  nuts  we  can 

glace  them  oti  all  sizes  of  our  Ideal 
alipers  and  Dividers. 


TOOLS. 


THE  O'CONNELL  ilRICATOE 

"THE  GREASER." 

ECONOMY  of  lubricant, 

SIMPLICITY  of  construction, 
DURABILITY,  and,  above  all, 
RELIABILITY  in  action,  and 
its  characteristic  points. 

NOTHING  AUTOMATIC  ABOUT  IT. 

The  hand  on  cup  prac- 
ticallv  "feels"  the  pin. 

Cistor  or  lard  oil,  grease  or  tallow 
plain,  or  a  luixtiire  of  any  or  all  can 
be  nsed  while  under  full  steam. 

O'CONNELL  &  CAHILL, 

PATENTEES, 

Manistee,  Mich. 


■TENTH    YEAR    OF  PUBLICATION* 


THE  ENGjl.%±;ER. 


Ill 


WM.  BERKEFELD'S  FOSSIL  MEAL  COMPOSITION. 

Thi  Only  Genuini  Fossil  Meal.  v^-\rade  ",ar;t 


Best  Fire-Proof,  Non-Condncting 
G  >va  iLg  tor  boilers  and  Steam 
Pipes.  Ea.-ily  applied.  Can  bo 
iiM'il  over  and  over  a;.'ain.  Sokl  iti 
ba;,'s  I  r  111)  lbs.  Ka'-li  ba^  marked 
with  Trade  Mark,  tliu«: 
Beware  ot  Imitations.   Send  for  Circular.s  to 


FOSSIL  MEAL  COMPANY,  2  Cedar  St.,  N.  Y., 


A.  GIESE,  Proprietor. 


DIXON  S  BELT  DRESSING 

AND  LEATHER  PRE&JERVATIVE. 

Absolutely  pronns  a  <i. n  iron.  Mi|(|iiiig  iiint  iiiorou^i lily  j>reHerve.s  the 
leather.  It  l.s  not  ii  ucw  iiiid  iiiitiied  article,  Itiit  lias  the  stroiii^est  recoiii- 
mciidatioiis.  It  will  pay  you  to  .send  for  eirciilar,  lor  it  will  save  you  money. 

JOS.  DIXON,  CRUCIBLE  CO.,  Jersey  City,  N.  J. 


LE  COUNT'S  NEW  EXPANDING  MANDREL. 


(Patented  December  25,  1877.)  ^ 

If  You  will  Try  this  Tool  You  will  not 
Regri'et  the  Expense. 

AMATEUR'S  SIZE. 

Taking  anything  from  ^  to  1  Inch  inclusive,  price  $6  00 


MACHINIST'S  SIZE. 

No.  1   ^tol    in.,  price  flO  00 

No.  2   1    to  1!^  in.,  price   14  00 

No.  3  l)^to2    in.,  price   18  00 

No.  4  (with  screws)  2    to  3    in.,  price   32  00 

No.  5    "         "   3    to  4    in.,  price   44  00 


C.  W.  LE  COUNT,  South  Norwalk,  Conn. 


Bobertaoo't  Oil  Extractor 

EXTHACTH  on.,  (iREAHE,  ORIT, 
ETC.,  FIIOM   KXIIAI  HT  HTEAM. 
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CO  H. 


WM.  B.  BROOK  <Sc  CO., 

MANUFACTUPERS'  AGENTS  FOE 


LEATHTR  BELTINC, 


Sole  Agents  for  Plio-n  \  (hmii  (  ore  and  Hemp  PacklnifH, 
Sole  Manufacturers  of  ACME  PISTON  PACKING. 

No.  40  John  Street,  -    -   New  York  City. 


PEERLESS 

Telephone  Murray  153.  


RUBBER 


WHITE  FOE  CATALOGUE 


SUBSCRIPTION  BLANK. 

Messrs.  EGBERT  P.  WATSON  &  SON,  loO  Nassau  St.,  N.  Y. 

Enclosed  please  find  %2.00.  Please  send  to  my  address  THzEaoDiUKR  for  one  year 
from  

Sign  Name  and  Address  very  plainly  and  always  give  your  tumae  nuTnber  xchert 

poasfible,  ■__ 


THE  COLGAN   LUBRICATING  BALL. 


OFFICE:  234:  "West  Street,  isre-c>^  '^oicZs.. 


No.  612— [Copy.] 


Office  of  EXPERIMENTAL 


BOARD,  Navy  Yard,  New  York. 

Rear- Admiral  D.  L.  Braine,  U.  S.  N,,  Commanding  Naval  Station,  New  York.  February  24,  .1890. 

Sir:— We  have  respectfully  to  report,  that  in  accordance  with  the  endorsement  on  the  letter  of  the  Bureau  of  Steana  Engineering,  dated 
July  10th,  1889,  and  numbered  1964  J.  J.,  we  have  tested  the  Lubricating  Balls  made  by  the  Colgan  Manufacturing  Co.,  by  using  them  for  the 
internal  lubrication  of  the  Machine-shop  Engine  of  this  Yard,  during  all  the  working  days  since  the  24in  of  December  laat.  until  the  loth  of  the 
present  month,  or  forty-five  days.  For  the  Hrst  five  days,  four  balls  per  day  were  used;  in  the  next  ten,  three  per  day;  and  since  then,  only  two 
per  day.  They  were  fed  to  the  steam  chest,  a  quarter  of  a  ball  at  a  time,  through  a  common  grease  cup,  having  a  cock  below  it  and  covered 
with  a  screwed  cap.  These  balls  are  put  up  for  transportation  in  wooden  boxes  that  hold  a  gross  each,  the  outside  dimensions  of  the  boxes  being 
ten  inches  by  ten,  by  seven  and  a  quarter  inches  deep.  They  are,  therefore,  easy  to  handle  and  to  stow  and  care  for  on  shipboard.  Each  ball  is  wrapped  in  tissue  paper, 
to  prevent  adhesion  under  moderately  high  temperatures.  They  liquefy  at  about  110  F.  They  have  no  objectionable  odor,  either  in  the  solid  or  liquid  state.  We  have 
the  assurance  of  the  luanufHciurer,  in  which  he  expresses  a  willingness  to  support  by  affidavit,  that  they  contain  neither  animal  or  vegetable  matter.  They  are  sold  at 
five  dollars  per  gross.  On  the  16th  instant,  the  interiors  of  the  cylinder,  valve  chest  ana  heater  into  which  the  engine  exhausts,  were  examined.  All  the  wearing 
surfaces  were  found  in  excellent  condition,  bright,  smooth  and  clean.  Nowhere  in  the  cylinder  or  chest  was  there  any  accumulation  of  grea.-.e  or  dirt.  The  heater  had 
not  been  cleaned  for  a  long  time,  but  there  was  no  appearance  of  recent  deposits  of  grease.  The  anti-frictional  value  of  this  lubricant  could  not  be  established  by  this 
method  of  test,  but,  to  the  unaided  senses,  the  appearances  were  in  its  favor.  It  would  seem,  therefore,  that,  at  a  cost  of  less  than  seven  c«-ntB  for  and  eight-hour  day, 
the  internal  wearing  surfaces  of  a  twenty-inch  cylinder,  including  a  main  and  cut-ofl  valve  (both  sides),  the  piston  of  which,  actuated  by  steam  of  an  initial  pressure  of 
forty  pounds,  had  a  speed  of  about  540  feet  per  minute,  were  well  and  efficiently  lubricated  for  the  time  of  the  test.  We,  therefore,  respectfully  recommend  theae  Lu- 
bricating Balls  for  purchase  and  use  in  vessels  of  the  Navy  wherever  they  are  required.    Very  Respectfully, 

Commandant's  Office,  Navy  Yard,  New  York,  February  25th,  1890.  CHARLES  H.  LORING,  Chief  Engineer  and  Member  of  the  Board. 

Approved  and  forwarded  to  Bureau  of  Steam  Engineering.  J.  J.  BARRY,  P.  A.  Engineer  and  Member. 

D.  L.  BRAINE,  Rear-Admiral,  Commandant.  W.  D.  WEAVER,  Asst.  Engineer  and  Member. 


indicator  practice  and  steam  engine  j  slide  valve.— The  Slide  Valve  practically  con- 
ECONOMY,  with  plain  airections  for  attaching  sidered  by  N.  P.  Burgh,  Engineer,  containing 
the  indicator,  taking  diagrams,  computing  horse  I    illustrations,  and  121  pages  of  letterpress.  Crown 

power,  drawing  the  theoretical  curve,  calculat-  j    3vo,  cJoth  $2.00 

ing  steam  consumption,  determining  economy  I 

locatin;^  derangements,  etc.,  also  tables  required  j  MECHANICAL  DRAWING.— Prepared  for  the  use 
in  making  the  computations,  by  FVank  F.  [  of  the  Students  of  the  Massachusetts  Institute 
Hemenwav.    Price.  ...    .$2.0(1  i     of  Technology,  by  Prof.  Linus  I- aunce   $l.-.0 


Our  Steam  Regulating  Devices 

Are  the  standard  used  by  all  the 
Sugar  Refineries,  Car-Heating  Companies,  Factories, 

Electric  Stations  and  Railroads. 
If  you  would  economize  fuel  write  the 
MASON    REGULATOR    CO.,  BOSTON. 


THE  MARINE  GERMICIDE  PAINT  FOR  VESSELS'  BOTTOMS. 

An  Anti-Fouling  Anti-Corrosive  Compound  for 

IRON,  STEEL,  COPPER  OR  WOOD. 

AN  AMERICAN  PAINT, 

Warrant!  d  to  Excel  any  Iron  Paint  Yet  in  Use. 

SEND   FOR  CIRCULAR  AND  COPIES  OF  TESTIMONIALS. 

SAMUELS  &  NORTON,  A«?ents, 

132  Nassau  Street,  New  York. 


ENGINEERS'  SKLTCH-BoQK-Of  mechanical 
Movements,  Devices,  Appliances,  Contrivances 
and  Details,  einplo.veil  in  the  Design  and  Con- 
struction ot  Machinery  for  every  purpose. 
Classified  and  arranged  for  reference  for  the 
U!>e  of  Engineers,  Mechanical  Draughtsmen, 
Manasiers,  Mechanics,  Inventors,  Patent  Agents, 
and  all  engaged  in  the  Mechanical  Arts.  Wiih 
nearly  two  thousand  illustrations.  Descriptive 
Notes  and  Memoranda.  By  Thomas  Waller 
Barber,  Engineer.  Contents. — Accumulators. 
Adjusting  devices.  Anchoring.  Anti-friction 
bearings.  Apparatus  for  drawing  curves.  Auto- 
matic cut-otf.  Balance  wei;;hls.  ball  and 
socket  joints.  Beam  eiigiiie  diagrams.  Bear- 
ings. Bed  plates,  foundations.  Belt  gearing. 
Belt  Pulleys.  Blowing  and  exhausting  Boilers, 
Types  of.  Bolts,  etc.  Bonug,  drilling,  etc. 
Brakes  and  retarding  appliances.  Cams,  Tap- 
pets and  wipers.  Carriages,  cars,  etc.  Centers. 
Centrifugal  force.applicationsof.  Cliains,  links, 
and  couplings.  Chopping,  slicing  and  mincing. 
Chucks,  grips  and  holders.  Circular  and  recip- 
rocating motion.  Clutches.  Compensating 
and  balance  weights.  Cnncentraied  power. 
Concentrating  and  separating.  Condensing  and 
cooling.  Connecting  rods  and  links.  Contract- 
ing aud  expanding.  Conveying  messages,  etc 
Conveying  mo  ion  to  njovable  ports.  Conveyors. 
Cotters,  etc.  Couolmgs.  Couplings  for  shaft- 
ing. Covers,  doors,  etc.  Cranes,  types  of 
Cranks  and  eccentrics.  Crushing,  rolling  and 
disintegrating.  Curves,  aoparatus  fordrawing. 
Cushioning.  Cutting  tools.  Dillerential  gear 
Disintegrating.  Doors,  covers  manholes.  Draw- 
ing  and  rolling  metals,  etc.    Draw  ing  curves 


etc..  Apparatus  for.  Drilling,  boring,  etc. 
Eccentrics.  Elastic  wheels.  Elliptical  motion 
Engines  and  boilers  combined,  types  of.  Engines, 
types  of.  Exhausting  and  blowing.  Expand- 
ing and  contracting  devices.  Fastenin 
wheels   «!<  I* 


A  LIBRARY  for$|.00 

'''^'^  liooks  In  one.  Worth 
^T/J  -^^^^^1  weight  ill  golil  to  every 

"  iiifcliaiiic.   The  very  latest  ill. 

loriiiation  for  '.'0  (flfterent 
iraili  s.  This  wonderful  book 
(■■•mains  pa^es  ali.solutelv 
liciiiliig  w  ith  rules,  tallies,  se. 
1  11  1  inucesscs,  and  new  liifor. 
inaliiiM  that  cannot  be  had 
rlM  W  hi-ri- fur  less  Ihaii  Sii.OO. 
The  .Modem  Sleaiu  Engine— 
Ilou-  to  1{,  ad  an  Indiealoi  — 
I'lic  ^\  1  •^l  iimlionse  Air  Brake 
lilackMiiilirs  and  Maclilnisl's 
Tooh  Practical  Matlieinaties 
SiiM|ilined— Tin  ami  Sheet  Iron 
\\  Ml  ki  r's  Manual— Carpenter's 
Manual— Points  for  Painlers- 
M.imielisni  and  Eleclricitv— 
ll"\v  to  (Jet  a  Paiiiil-.\  Me- 
ohanii  al  Oictionarv.  Evervthiiig  fulh  explained  in 
one  lianilvoiiie  volume  and  guaranteed  to  be  ab*o. 
liitely  con  l  i  t.  Si  iid  ^l.txi  for  a  copy  n  iiuid  In  silk 
cloth,  or  .Ml  for  .Moi  oi  co  binding.  W  'li  each  oopv 
of  the  book  we  cive  free  a  roiiipleto  workiui;  rli.art 
for  selling  gear  teetli.  The  n-.-nlar  i.rire  of  ihi- 
chart  is  fil  .KK  A<JKXTS  W.VXTKD.  Wnie  for 
terms.  I..VIK1>*  I,KK.  riiblisliers,  203  Jack- 
son Street,  C'liicajfo.  111. 


TriEfWIUFAaunES  AND  PRODUCTS 
Of  THE  UNITED  STATES. 

comprises  Every  Article  made  in  tliis 
Country  -Indexed  and  Gassificd  -and 
under  each  article  the  names  and  addre.vej 

THE  BEST  M°ANUFACTURER5. 

(pmplelf  in  One  Royal  OdawVol  oloverliOOpp 
price  in  (lolfi '6  ini  Morocco *8  lnnewt)leLfiilli£r*IO. 
INDISPENSABLE 

TO  Buyers  of  Articles  in  ail  lmej  and 
Invaluable  as  a  Statistical  work. 
Orders  received  at  office  of  this  Paper  ■ 


UECH.\MCS.— The  Essential  Elements  ot  Practi- 
cal Mecdanics,  based  on  the  principle  of  work, 
designed  for  Euginefring  Student*.  By  Oliver 
Byrne,  formerly  I'rofes^or  ol  Mathematics,  Col- 
lege for  Civil  Engineers.  Fourlh edition,  iUtutrat- 
ed  by    uumeruut    tcuvd   <niyrariny«,   putt  svo, 

cloth  %^  00 

Contents. — Chap  1.  How  work  is  measured  by  « 
unit,  both  w  ith  and  without  reference  to  a  unit 
of  time.  Chap.  2.  The  work  of  living  ageuts,  tbe 
intluence  of  Iriction,  and  lulroduces  one  ol  the 
most  beuutitul  luyts  of  motion.  Chap.  3.  1  be 
principles  expounded  in  the  lirtit  and  MCLDd 
chapters  are  applied  to  the  moliuo  of  bcdies. 
Chap.  4.  The  transmission  of  nork  by  simpto 
machines.   Chap.  5.    Laeful  propositions. 

STEAM  ENGINE.— The  Cadet  Engineer,  or  Steam 
for  the  Studtnl,  by  John  U.  i  oug.  Chief  Engi- 
neer, U.  S.  Navy,  and  R.  H.  Bu£i,  AtAistant  tn- 

g.neet,U.  S.  Navy,  cut*,  tvo,  cloth  f:;ja 

Contents. — The  advantages  and  disadvantages 
ot  various  kinds  of  Engines;  description,  adv^- 
tages,  and  disodvauUt^es  of  various  kinds  o( 
Boilers:  appendages  to  Engines  and  Boilers,  the 
l  addie  \\  het'i,  the  Screw  Propeller,  Combustiuo 
of  Coal,  Erection  of  Engiueti,  Steam,  Expansion 
of  Steam,  Cut-offs,  the  indicator,  the  Slide 
Valve,  Balanced  \alve8.  Saturation  of  Water  in 
Marine  Boilers,  Scale,aiid  the  means  of  prevent- 
ing Its  Formation;  Condensers  and  Feed-Water 
Heaters,  Keiatfon  of  Power  lor  Fueli  and  Speed 
in  Steam  Navigation,  Management  of  Engines 
and  Boilers  at  Sea,  Overhauling  the  Engines  and 
Boilers  in  Port,  etc. 


THIS   PAPER   CIRCULATES   ALL   OVER   THE   UNITED  STATES. 


it? 


THE  ENGINEE][^. 


Pompound  and  Triple 
^    Expansion  Engines, 

For  Steam  Yachts  and  Launches. 

Estimates  furnished  on  application. 

RILEY  &  COWLEY, 

MACHINISTS  AND  ENGINEERS 

Richard  &  Bowne  Sts- 

Brooklyn,  N.  Y. 
Telci>lione— 347. 


Improved  |||ater  Tube  goiler 

combines  in  tlie  hi^'hest  device 

AbsolEte  Safety  from  Destractive  Eiplosious, 

Economical  and  Rapid  Generation  of  Steam, 
Durability  and  Oeneral  Efficiency. 

HAS  IMMENSE  HEATlNli  SURFACE  FOR 
THE  SPACE  OCCUPIED. 

Total  area  of  superheating  coils  equals  area  of  steam 
pipe,  insuring  free  circulation  of  dry  steam.  Water 
Drum  furnishes  all  generator  coils  with  water  by 
no tural  circulation;  and  for  prices  or  rights  to  make, 
address, 

D.  CONEKIX, 
646  Hicks  St.,  Brooklyn,  N.Y. 


STEAM  USING.— Steam  Using,  or  Steam  Engine 
Practice,  by  Chas.  A.  Smith,  C.  E.,  8vo,  cloth. 

  $3  00 

Contents. — On  tn»  Natu.  j  of  Heat  and  the  Prop- 
erties of  Steam  ;  v  i  jear  ;  The  Quantity  of 
Steam  which  might  be  used  and  which  is  used  ; 
The  Indicator  and  Indicator  Diagram  ;  The  ex- 
periments of  Hirn  and  Hallauer  ;  Steam  Heat- 
ing. 

A  MANUAL  OF  STEAM  BOILERS.— Their  design, 
construction  and  operation;  for  technical 
schools  and  engineers.  Illustrated.  693  pp. 
By  R.  H.  Thurston,  M.  A.  Doc.  Eng.,  etc.,  etc. 

i    New  York  $6.00 


PUMP  MAKING.— A  Practical  Hand  Book  on 
Pump  Construction,  by  Philip  R.  Bjorling,  pZoies. 

crown  8vo,  cloth   $1.50 

Contents.— Principle  of  the  Action  of  a  Pump  ; 
Classification  of  fumps  ;  Description  of  various 
classes  of  Pumps  ;  Remarks  on  Designing 
Pumps  ;  Materials  Pumps  should  be  made  of  for 
different  kinds  of  Liquids  ;  Description  of  vari.- 
ous  classes  of  Pump- valves  ;  Materials  Pump- 
valves  should  be  made  of  for  different  kinds  of 
Liquids  ;  Various  Classes  of  Pump-buckets  ; 
On  designing  Pump-buckets  ;  Various  classes  of 
Pump-pistons  ;  Cup-leathers  ;  Air-vessels;  Rules 
and  Formulas,  etc.,  etc. 


THE  CONTINENTAL  IRON  WORKS. 


SOLE  MANUFACTURERS  OP 

CORRUGATED  BOILER  FLUES 

Under  their  own  patents  and  those  of  SAMSON  FOX,  of  Leeds,  England. 

ITIADE  IN  SIZES  PROITI  28  TO  60  ins.  DIAITIET£R, 
  vvitli  Flanged  or  Plain  Knds. 

(^"Take  Ferry  from  lOth  or  23d  Sts.,  N.  Y.,  to  Greenpoint.-®a 
Thos.  F.  Rowland,  Pres.,  Warren  E.  Hill,    I  .^r- 

Thos.  F.  Rowland,  Jr.,  Treas.  Chas.  H.  Corbett,  (  "  "^^^ 


THE  LANE  &  BODLE7  CO., 


licCiil- 


From  heavy  patterns  and  of  unexcelled 
workmanship. 

Steel  Boilers,  Feed  Water  Heaters, 
Shafting,  Pulleys  and  Gearing. 

THE  LANE  &  BODLEY  CO., 

267  to  275  Water  St., 
CINCINNATI,  O. 


AMERICAN  POP  SAFETY-VALVE. 


AUTOIYIATIG  ENGINES, 

Retm-n  Flue, 
Portable  &  Upright  Boilers 
1 ,  3  and  6  h.  p. 

Send  for  photo  and  price  list. 
P.  J.  CUltTIS, 

Spencerport,  N.Tf. 


SHIPBUILDING.— The  Power  and  Speed  of  Steam 
Vessels  calculated  by  Rules  adapted  for  Vessels 
of  all  types.  By  William  Bury,  M.I.M.E.,  Con- 
sulting Siarine  Engineer,  with  diagrams,  small 
4  to,  sewn     $1.40 


Key-Seating  Machines 
and  20  in.  Drills 

A  SPECIALTY. 
SEND   FOR    LIST  OF 

New  ui  SecoM-Hafld 

Latlies,  Planerct,  Drills, 

or  anj-thing  in  Machinists 
Tcols  or  Supplies. 

W.  p.  DAVIS, 

Rochester,  N.  T. 

Works  at  North  Bloomfield. 


NEWPORT  NEWS  SHIP  BlIILDINC  &DIIO0CK  CO, 

(ON  HAMPTON  ROADS.) 

Equipped  witli  a  Simpson's  Basin  Dry  Doclc,  capable  of  dockins  a  vessel  600 
feet  long,  drawing  25  feet  of  water,  at  any  stage  of  thie  tide. 
Repairs  made  promptly  and  at  reasonable  rates. 

SHIP  AND    ENGINE  BUILDERS. 

For  estimates  and  further  particulars,  address 
C.  B.  ORCUTT,  Pres't,  No.  1  Broadway,  New  York. 

TOBIN  BRONZE. 

Tensile  strength  upwards  of  79,000  lbs  per  sq.  in.  Torsional  Strength  equal  to  the  best 
Machinery  Steel.    An'i  Frict'onal  and  Non-Corrosiv.    Can  be  Forged  Hot. 

Rods  for  pumps  and  bolts.   Yacht  shafting.   Rolled  sheets  and  plates  for  pump  linings  and  conden- 
ser tube  sheets,  etc.   Spring  wire. 


ANSONIA   BRASS  &  COPPER  CO.. 


CHICAGO. 


Sole  Mnuufnctiirers. 
Send    for  Circular. 


NEW  YORK. 


The  only  Automatic,  Adjusting,  Safety  Talve  ever  produced.  '^CI^EW  VROPEklsEI^^ 


FOR  LOCOMOTIVES,  STATIONARY,  MARINE  AND 
PORTABLE  BOILERS. 

It  does  not  infringe  on  tbc  patents  of  any  iralTe  made. 
We  guarantee  all  parties  buying  or  using  them  protection 
against  all  suits. 

Accepted  for  application  to  all  marine  boilers  by  the  Board  of  Super- 
vising Inspectors  oi  Steam  Vessels,  and  approved  by  the  Secretary  of 
the  Treasury  at  Washington,  D.  C,  January,  1885. 

Approved,  and  its  adoption  recommended  on  U.S.  Naval  Steam- 
ships, April  1,  1885,  by  U.  S.  Naval  Board  of  Examiners. 

AMERICAN  STEAM  GAUGE  CO., 

36  Cbardou  Street,  Boston,  Mass. 

Send  for  Price  List. 


Will  MAVIS  S  Of' 


B.  H.  CRAMP  &  CO., 

SOLE  MANUFACTURERS  OF 

AMERICAN 

MANGANESE  BRONZE, 


TRADE  MARK 


MANGANESE  BBONZE  FEOFELLEB  WHEELS 
 A  Specialty.  

TO  OWNEES  OF  STEAM  YACHTS. 

Vse  particularly  call  your  attention  to  advantages 
derived  from  the  use  of  these  Wheels  for  Steam  Yachts, 
and  would  recommend  as  «  means  of  obtaining  "  maxi- 
mum speed  at  minimum  expense  "  that  you  adopt  a 
Mausanese  Wheel. 

CORRESPONDENCE  SOLICITED. 


THIS   PAPER   CIRCULATES    ALL    OVER  THE    UNITED  STATES 


New  Series,  1883, 1888.  Vol.  XX.  No.  I  I. 

Tenth  Year  of  Publication. 

steam  engineering,  applied 


THE  NEW  NAVY.    No.  2. 

The  'Baltimore,'  U.  S.  N.  Cruiser. 

Our  engraving  in  this  issue  represents  the 
new  steel  cruiser  '  Baltimore,'  and  is  an  ex- 
act reproduction  of  her  as  she  lies  at  anchor, 
from  an  instantaneous  photograph.  The 
'  Baltimore '  is  a  twin-screw  steel  cruiser, 
with  a  heavy  protective  steel  deck.  She  is 
335'  long  over  all,  48'  6"  beam,  and  has  a 
mean  draught  of  19' 6";  her  displacement  is 
4,400  tons.  Her  indicated  horse-power  with 
natural  draught  is  7,500,  with  forced  draught 
10,750.  She  has  two  sets  of  horizontal  triple- 
cvlinder  expansion  engines  from  designs  by 
Horace  See,  an  American  civilian  engineer, 
in  water  tight  compartments,  the  cylinders 

42°,  60",  94",     ,  .   .        ,  ,  ,  , 

bemg   driving  two  three-blade 

screws  14'  6"  diameter.    These  are  driven  by 


days,  giving  conclusive  proof  that  no  mis- 
take had  been  made  in  the  calculation  of  her 
weights.  Capt.  Sciile.>  says  that  lie  never  hafi 
sailed  in  a  siiip  having  so  much  stability'  and 
ease  of  movement  in  a  heavy  gale.  Her 
greatest  roll  was  tliirt^'  degrees,  and  was  so 
easily  made  and  recovered  from  that  but 
ordinary  inconvenience  was  felt.  There  was 
no  time  during  the  gale  when  her  battery 
could  not  have  been  fought.  After  passing 
through  the  English  C'iiannel  the  steam 
power  was  reduced  one  lialf,  and  using  forty- 
five  tons  of  coal  a  day,  including  cooking, 
distilling  water,  and  dynamo  consumption, 
she  maintained  an  eleven-knot  speed  with- 
out trouble. 

 •  -•-  • 

LuDWiG  MoND,  who  introduced  the  Sol- 
vay  process  for  making  soda,  burns  coal 


In  all  parts  of  the  Amazon  Valley  may 
be  seen  numbers  of  steam  launches  of  from 
ten  to  fifty  tons  burden,  which  are  used  by 
the  local  merchants  to  collect  rubber  from 
the  camps  and  bring  it  to  the  towns  for 
shipment  to  Para.  Tlia.se  boats  are,  almost 
without  exception,  built  in  England  and 
France,  and  each  year  the  demand  for  them 
increases.  There  is  no  reason  why  Ameri- 
cans should  not  furnish  the  bulk  of  such  ves- 
sels in  Brazil  and  Eastern  Peru,  if  they 
would  build  them  of  proper  designs,  and 
seek  for  orders.  The  prevailing  type  has  an 
iron  hull,  standing  high  out  of  water,  fr  om 
twenty-five  to  fort^'  feet  in  length,  and  has 
a  flush  deck,  except  for  a  small  cabin  aft, 
and  the  casing  of  the  engine  hatcli,the  whole 
being  covered  with  a  thin  wooden  or  ir-on 
canopy.    They  are  pr-opelled  by  a  srr-cw, 


four  double-end  horizontal  return  tubular 
boilers,  14'  G"  diameter,  with  four  corrugated 
furnaces  in  each  end.  The  ship  and  her 
machinery  was  built  by  William  Cr-amp  & 
Sons,  Philadelphia,  and  upon  the  trial  run 
developed  19.6  knots  per  hour,  for  four  con- 
secutive hours.  The  '  Baltimore  '  is  one  of 
the  handsomest  vessels  in  the  new  navy, 
and  is  as  capable  and  seaworthy  as  she  is 
handsome. 

She  was  selected  by  the  Government  to 
convey  the  remains  of  John  Ericsson  to  his 
native  land,  and  upon  her  return  from  that 
'duty  Capt.  Schley,  commanding  the  '  Balti- 
Jtimore,'  repoi'ted  to  the  Navy  Department 
'from  Lisbon,  Portugal,  October  22,  that 
Ihe  made  the  passage  from  Copenhagen 
to  Lisbon  in  five  days  five  hours.  The 
ship  encountered  heavy  gales  and  be- 
haved admirably,  showing  seagoing  quali- 
ties of  a  high  order.  She  maintained  a  high 
speed,  varying  from  fourteen  and  one-half 
to  sixteen  knots  an  hour  without  difficulty 
or  risk,  in  heavy  seas,  for  two  consecutive 


with  artificial  draught,  and,  conveying  the 
gases  into  a  chamber,  washes  them  with 
water  spra}',  which  causes  every  particle  of 
soot  or  smoke  to  be  deposited;  at  the  same 
time  he  condenses  and  recover-s  the  ammonia 
(a  product  of  the  nitr-ogen  of  the  atmospher-e 
which  passes  through  the  fire),  as  well  as  the 
sulphurous  fumes.  To  get  an  equal  elliciency 
of  steam-raising  power,  he  has  to  bui*n  125 
tons  of  coal  in  place  of  100  tons,  and  for 
every  125  tons  of  coal  burned  he  recovers 
four  tons  of  sulphate  of  ammonia.  The  fuel, 
if  cheap,  (say  $1.25  a  ton),  will  cost  $155,  and 
the  sulphate  of  ammonia,  at  $60  a  ton,  is 
worth  $240.  The  late  Sir  William  Siemens 
showed  that  if  coal  were  freed  from  its  by- 
products, it  would  be  better  as  a  fuel,  and 
the  by-prwlucts  themselves  would  be  wortii 
twice  as  much  as  the  original  cost  of  the  coal. 


The  article  on  "Triple  Riveted  Butt 
Strapf>,"  in  the  last  issue,  should  have  been 
credited  to  The  Locomotive  of  Hartford, 
Conn. 


driven  by  an  upriglil  engine,  ana  piuMiled 
with  boilers  adapted  to  the  burning  wood, 
and  have  a  dr-aught  of  from  3^  to  6  feet.  As 
long  as  the  English  conti-ol  the^  navigation 
of  the  Amazon,  Ihey  will,  of  coui-se.  build 
their  own  steamers,  but  the  launches  ai-e 
oi  der-ed  by  mer  chants,  who  ar-e  simply  look- 
ing for  the  best  they  can  get  for  tiieir  money, 
so  that  this  field,  which  is  a  fertile  one,  is 
open  to  competition  by  our  manufacturers. 
— American  Manufacturer. 

When  you  see  statements  made  in  re- 
ports of  engine  trials  that  the  speed  of  steam 
is  a  certain  nuniber  of  feet  per  minute  at  a 
cer  tain  pr-essui-e,  you  can  believe  or  disbe- 
lieve the  statements,  as  best  suits  your  tem- 
per-ament  The  velocity  of  steam  is  depend- 
ent (we  say)  upon  the  condition  of  the  sur- 
faces it  passes  over,  the  tempei'atui'e  of  them 
and  the  temper-atui'e  of  the  steam,  so  that 
various  velocities  may  be  had — dependent 
upon  the  conditions — for  the  same  pi-essure 
and  temperature. 
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THE  WOODBURY  MEDIUM  SPEED  AUTO- 
MATIC ENGINE. 

The  illustration  sliovvs  a  medium  speed 
automatic  engine,  as  built  by  the  Woodbury 
Engine  Company,  Rochester,  New  York. 
Aside  from  its  desig-n,  a  feature  of  import- 
ance is  the  character  of  the  vvor'kmanship 
and  the  mater-ial  employed.  The  Woodbury 
Engine  Company  is  one  of  the  oldest  in  the 
country.  It  was  started  in  1851  by  D.  A. 
Woodbury  &  Co.,  and  from  that  date  to  the 
present  time  has  been  building'  boilers  and 
engines  for  all  sorts  of  purposes. 

In  the  eng-ine  shown  no  labor  oi-  expense 
has  been  spared  to  produce  a  machine  which 
will  give  satisfaction  in  all  Imes  of  work, 
whether  for  electric  lig-hting-  or  general 
manufacturing.  It  is,  as  its  name  implies, 
an  automatic  cut- off  engine,  regulating  it- 
self, so  to  speak,  to  the  work  required  of  it. 
As  this  duty  devolves  directly  upon  the 
valve-gear  and  the  mechanism  which  con- 
trols it,  it  is  of  interest  to  see  how  it  is  ac- 
complished. The  main  steam  valve  is  of  the 
long  D  type,  which  gives  short  steam  ports 
and  small  clearances  ;  upon  the  back  of  it  is 
carried  the  cut-off  valve.    This  last  is  con- 


tom,  and  the  boxes  are  recessed  out  to  cor- 
respond, so  as  to  wipe  over  the  edges  or 
corners  without  wearing  a  shouidei',  the 
cross-head  itself  being  so  designed  that  the 
center  of  pin  is  practically  in  the  center  of 
supports  Springing  of  tlie  piston  rod  due 
to  angular  tiirust  of  connecting  rod  is  en- 
tirely avoided. 

The  crank-pin  is  pressed  into  the  cranks- 
wheel  with  sufficient  pressure,  and  with  such 
accurate  fitting  as  to  require  no  bolting, 
riveting  over,  or  other  additional  means  of 
holding  it  securely  in  place.  It  is  bored  out 
in  the  center  to  form  a  chamber,  the  object 
of  which  is  to  provide  a  receptacle  for  a  lu- 
bricating grease.  So  long  as  the  pin  runs 
cool  the  grease  remains  inert,  but  should 
the  pin  begin  to  heat  (through  stoppage  of 
oil  cup  by  dirt  or  neglect  to  fill  oil  cup),  the 
grease  will  liquefy  and  run  upon  the  surface 
of  pin,  thus  lubricating  the  working  parts. 
This  provision  (it  is  hardly  iiecessar}' to  say) 
is  not  intended  for  a  steady'  means  of  lubrica- 
tion, buts  acts  as  an  auxiliary  in  an  emerg- 
ency. We  consider  this  recess  of  consider- 
able value,  as  it  takes  a  crank-pin  but  a 
short  time  to  heat  when  its  supply   of  oil 


STEAM  ENGINES    FOR  FLYING 
MACHINES. 

Thus  as  to  steam  engines:  Ordinary  sta- 
tionary engines  weigh  with  theii-  boilers  from 
50U  to  1,000  lbs.  per  h.p.;  locomotives,  from 
200  to  300  lt)s.;  marine  engines  for  Atlantic 
steamers,  480  lbs.;  and  light  launch  engines 
—  those  of  Herresholf,  for  instance— some  60 
lbs.  per  h.p.  For  aeronautical  purposes, 
however,  a  steam  engine  was  built  b^' 
Strin.i^fellow,  which  weighed  but  13  lbs.  and 
exerted  1  h.p.,  and  another  was  built  b^' 
M.oy  and  Schill,  of  3  h.p.,  and  80  lbs.  weif'ht 
thus  being  about  27  lbs.  per  h.p.  ' 

But  these  weights,  while  including  the 
boiler,  do  not  include  the  water  and  fuel. 
These  supplies  may  be  estimated  at  22  lbs.  " 
of  water  and  4  lbs.  of  coal  per  houj-,  so  that 
if  a  large  engine  can  be  built  as  light  per 
h.p.  (13  lbs.)  as  that  of  String-fellow,  it  would 
still  need,  if  for  so  short  a  ti-ip  astwo  hours 
52  lbs.  of  supplies  per  hp,  making  a  total 
of  65  lbs  ,  including  the  engine  itself. 

The  principal  weight  is  that  of  water.  It 
has  been  proposed  to  utilize  part  of  this  over 
and  over  again,  equipping  navigable  balloons 
with  surface  air  condensers,  but  the  difficul- 


nected  directly  to  the  governor  by  suitable 
mechanism,  and  as  the  cut-off"  valve  is  a  cyl- 
•  indrical  slide,  covering  diagonal  ports  direct- 
ly opposite,  it  is  wholly  balanced,  and  a  very 
slight  change  of  the  valve  effects  a  great 
change  in  the  distance  steam  follows  the  pis- 
ton. The  cut-off  valve  stem  is  connected  to 
a  slide  which  works  through  a  bracket,  and 
the  slide,  is  connected  to  the  eccentric  rod  by 
a  ball  and  socket  joint,  by  which  means  the 
valve  may  be  rotated  on  its  seat  in  either  di- 
rection by  the  governor,  thus  changing  the 
point  of  cut-off'  to  meet  the  requirements  of 
load  and  steam  pressure.  The  rotation, 
which  never  exceeds  one  quarter  of  a  revo- 
lution of  the  valve,  is  effected  by  a  segment 
on  the  cut-off  valve  slide  engaging  with  a 
rack  attached  to  the  governor  spindle,  a 
construction  that  places  the  cut-off  under 
complete  control  of  the  governor  at  all  parts 
of  the  stroke. 

If,  in  course  of  time,  any  leakage  takes 
place  past  the  cut-off  valve,  it  does  not  go 
into  the  exhaust,  as  in  some  types  of  en- 
gines, but  passes  through  the  main  valve 
ports  into  the  cylinder,  and  is  there  utilized. 
Attention  is  called  to  the  fact  that  there 
are  but  two  valves,  each  one  single  piece  of 
casting,  and  these,  (with  the  fastenings  of 
the  rods),  constitute  all  the  valve  mechan- 
ism inside  of  the  steam  chest;  the  other 
parts  are  outside  and  always  accessible. 
Another  feature  of  this  engine  is  a  patent 
cross-head  and  crank-pin.  The  cross-head 
pin  is  conical  at  eaCch  end,  and  is  drawn 
tightly  into  place  in  the  body  of  cross-head 
by  a  nut  on  the  outside.  Both  ends  are 
carefully  fitted  to  bear  equally,  and  the  pin 
can  be  removed  any  number  of  times  and 
will  always  fit;  there  is  a  hole  in  the  frame 
through  which  the  pin  may  be  drawn  at 
will.    The  pin  is  flattened  at  top  and  bot- 


fails,  and  a  hot  crank-pin  means  several 
hours  shut  down.  The  cavity  can  readily 
be  filled  by  unscrewing  cap.  Price  lists  will 
be  furnished  by  addressing  The  Woodbur3' 
Engine  Co.,  Rochester,  N.  Y. 

Mr  Maxim,  the  inventor  of  the  "Maxim 
guns,"  claims  to  have  constructed  an  engine 
of  500  h.p.,  weighing  only  1,100  lbs.,  or  2  2 
lbs.  of  dead  weight  to  each  horse-power,  and 
if  so  he  will  fly  without  doubt  This  last 
statement  is  incredible,  and  we  will  add,  un- 
necessary, because,  if  Mr.  Maxim  can  con- 
struct an  engine  that  will  weigh  10  lbs  to  a 
horse-power,  he  may  soarawa^'  at  pleasure. 
We  believe  the  best  or  highest  result  in  con- 
structing steam  engines  of  large  size  is  to 
develop  a  horse  power  for  each  112  lbs.  dead 
weight,  including  water.  The  matter  is 
noticed  in  The  Engineer, New  York, and  Mr. 
Watson  has  strangely  forgotten  to  com- 
ment upon  it. — Industries,  San  Francisc  t. 

[The  last  few  lines  of  this  paragraph 
caused  a  roar  in  this  office  that  was  like  the 
bursting  of  a  dynamite  cartridge!  A  very 
profane  man  hauled  (or  attempted  to)  a  cart 
load  of  sand  up  a  steep  hill.  At  the  top  he 
discovered  that  he  had  forgotten  to  put  in 
the  tail-board.  The  bystanders  expected  an 
outburst,  but  the  profane  man  was  dumb. 

"Why  don't  you  swear?"  said  one. 

"It's  no  use,"  said  the  man,  "I  can't  do 
the  subject  justice." 

That  is  why  we  do  not  comment  alwa.ys. 
Something  should  be  left  to  the  imagina- 
tion ] 

A  GREAT  many  circulars  to  canvassers 
have  been  sent  out,  and  we  want  all  who 
think  it  worth  their  while,  to  canvass  their 
precinct.  No  canvasser  is  entitled  to  cash 
payments  unless  he  complies  with  our  terms 
in  circular. 


ties  in  the  way  of  this,  chieffy  from  the  added 
weight,  are  almost  insuperable. 

Gas  and  petroleum  engines  suggest  them- 
selves. As  now  made  they  are  excessively 
heavy,  weighing  from  280  to  1,000  lbs.  or 
even  more  per  h.  p.,  so  that  the  advantages 
of  dispensing  with  the  boiler  and  its  water 
suppl.v  are  completely  lost.  They  are  com- 
paratively of  recent  invention,  however, 
and  it  is  believed  that  corresponding  reduc- 
tions of  their  weight  can  be  made,  such  as 
have  been  effected  for  the  steam  engine,  and 
that  this  is  a  pr-omising  field  for  experiment; 
for  even  if  aeiial  navigation  be  never  real- 
ized, improvements  which  will  permit  a  re- 
duction in  the  weight  of  gas  engines  are 
likely  to  cheapen  their  cost  materially,  and 
to  extend  their  use,  as  well  as  the  profits  of 
their  builder. — O.  Chamite. 


In  the  shop  where  lam  to-day  there  are 
no  "  rules,"  and  absolute  harmon.y  prevails. 
Once  in  a  while  some  worthless,  noisy,  care- 
less chap  gets  a  job,  but  he  soon  drops  out, 
and  goes  where  he  can  be  "ruled,"  and 
spend  his  time  scheming  how  to  beat  the 
boss,  while  probably  the  boss  is  figuring  the 
same  way  to  cheat  his  man.  There  is  a  sort 
of  attraction  between  them.  No,  we  don't 
need  an^-  rules,  except  the  golden  one. — 
American  Machinist. 


One  can  scarce  read  a  newspaper  at  the 
present  day  without  finding  account  of  some 
marvelous  invention  that  calls  for  a  suspen- 
sion of  proved  natural  laws.  Also  commer- 
cial schemes  that  violate  alLihe  proved  laws 
of  economics.  We  have  yet  some  centuries 
of  blind  faith  before  us.  The  old  trait  of 
superstition  will  require  much  bruising 
before    it  ceases  to  bedevil   humanity. — 
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Speaking  g-enerally  of  the  application  of 
aluiniiiiuin  to  the  tnanufacture  of  iron  and 
steel,  the  usual  amount  stated  to  be  requis- 
ite for  producing-  good  results  is  about  .10 
per  cent.;  but  in  ni;in3'  cases,  as  already 
pointed  out,  this  would  be  too  little.  Sup- 
posing', however,  that  an  averag-e  percent- 
ag-e  of  .10  per  cent,  or  .IT:,  per  cent,  was  nec- 
essary, and  assuming-  the  aluminium  to  be 
sold  at  8s.  ($2.00)  per  lb.,  the  expen.se  of  such 
addition  would  mean  an  extra  cost  of  18s.  and 
27s.  per  ton  respectively,  whereas,  if  as  much 
as  even  .50  per  cent,  of  silicon  is  required  to 
do  the  same  work,  it  does  not  cost  more  than 
4s.  Gd.  per  ton.  On  a  larg-e  output  of  steel 
casling-s  this  means  a  serious  difference,  and 
in  the  above  nothing-  is  credited  to  the  latter 
method  by  the  g-aiii  of  adding-  so  much  fer- 
ro-alloy, which  afterwards  counts  as  steel. 
If  aluminium  can  eventually  be  broug-ht  to 
compete  in  price  with  existing-  alloys,  there 
is  a  probability  of  something-  being-  done  in 
introducing-  its  use  on  a  larg-er  scale.  Al 
uminium  may  find  a  use  for  certain  specia. 
purposes,  such  as  in  hig-her  carbon-steel, 
where  silicon  does  not  seem  to  act  so  power- 
fully in  producing:  soundness  as  in  the  case 
of  milder  steel  with  carbon  .50  per  cent,  and 
under.  Therefore,  whilst  for  some  special 
purposes  aluminium  may  be  employed  in  the 
manufacture  of  iron,  at  any  rate  with  our 
present  knowledg-e  of  its  properties,  this  use 
cannot  be  larg-e,  especially  when  taking-  into 
consideration  the  fact  of  its  comparatively 
hig-h  price.  Its  special  advantage  seems  to 
be  that  it  combines  in  itself  the  advantag-es 
of  both  sil  icon  and  ma  ng-anese;  but  so  long-  as 
allo3's  containing-  these  metals  are  so  cheap 
and  aluminiuin  dear,  its  extensive  use  seems 
hardly  probable. — Industries  {England.) 

Plate  g-lass  is  g-round  by  means  of  wooden 
plates  covered  with  iron,  between  which 
quartz  sand  abundantly  moistened  with 
water  is  used.  By  constant  moving-  to  and 
fro  of  the  g-rinding-  plate  over  the  plate  to  be 
ground,  the  quartz  sand  becomes  mixed 
with  particles  of  iron  and  sand,  and  after  it 
has  lost  its  sharpness  is  piled  up  near  the 
manufactory  as  worthless.  This  sand  con- 
tains about  15  per  cent,  of  glass  particles 
and  '2  per  cent,  of  iron  particles.  It  is  very 
hygroscopic,  and  before  it  can  be  used  for 
the  manufacture  of  bricks,  has  to  be  dried, 
and  is  then  pressed  into  the  mold  under  a 
pressure  of  660  pounds  per  0.1 55  square  inch 
The  pieces  thus  obtained  are  subjected  to  a 
temperature  of  273-3°  F.  At  this  high  tem- 
perature the  glass  enters  into  a  combination 
with  the  sand,  a  new  product  with  new 
properties  being  thereby  obtained.  The 
ibricks  thus  produced  have  a  specific  gravity 
'Of  only  1.5;  they  are  perfectly  white  and  are 
not  attacked  by  acids,  and  for  this  reason 
would  be  especially  desirable  for  use  in  fac- 
tories of  chemical  products,  particularly  in 
factories  of  sulphuric  acid.  They  also  re- 
sist frost.  Regarding  the  strength  of  the 
material,  experiments  have  shown  them  to 
posssss  a  compressive  strength  of  from  840 
to  975  pounds  per  0.155  square  inch.  By 
mixing  the  sand,  enameled  bricks  showing 
beautiful  colors  are  obtained,  which  may  be 
used  for  decorating  fronts  and  interiors. — 
The  Brick  maker. 


SMALL  COMPOUND  ENGINES. 

The  design  hei-»n\  itli  shown  is  foi-  a  small 
compound  engine  for  a  ;<0  foot  launch.  The 
cylinders  ar-e  3"  and  (>"  by  5".  Thei'e  are  no 
dimensions  marked  on  it, as  they  can  be  easily 
supplied  l)y  anyone  competent  to  build  the 
engine.  Piston  valves  are  shown,  but  slide 
valves  would  be  better,  we  think, for  so  small 
engines.  There  is  no  link  motion,  a  radial 
gear  being  used  instead.  This  simplilies  the 
construction  and  lessens  the  cost  ver-y  much. 


The  heighth  of  tljis  engine  should  not  ex- 
ceed 24"  over  all,  and  the  weight — estimated 
— 150  pounds,  it  can  be  run  at  GOO  revs, 
per  minute,  if  steam  enough  can  be  made 
for  it.  The  designs  are  by  the  Bureau  of 
Steam  Engineering,  U.  S.  N.  The  state- 
ments made  for  it  are  our  own. 


YARROW'S  WATER  TUBE  BOILER. 

A  NEW  water  tube  boiler  recentl3'  patented 
hy  A.  F.  Yarrow,  of  England,  is  shown 
herewith. 

"  According  to  this  invention  an  upper  cyl- 
indrical water  and  steam  chamber  A  is 
formed  in  two  halves  secured  together  by 
flanges  A',  and  connected  to  two  bottom 
water  chambers  by  water  tubes  C.  The 


The  daily  paper  engineers,  who  write  up 
faked  reports  of  maniac  engineers  running 
away  with  locomotive  engines,  are  still 
practicing  their  nefarious  arts.  One  of  these 
geniuses  recently  made  a  fireman — at  the 
command  of  the  maniac  engineer — run  the 
steam  up  to  190,  and  a  little  later  on  to  250 
lbs.,  while  going  at  60  miles  an  hour  only, 
and  he  kept  putting  the  Are  out  with  green 
coal  too,  for  the  maniac  engineer  sung  out 
(like  a  parrot)  every  minute,  more  coall 
more  coal!  If  the  reporters  would  only  tell 
firemen  how  to  get  190  lbs.  and  keep  it,  to 
say  nothing  of  250  lbs.,  they  would  confer  a 
favor  upon  a  perspiring  class  of  men. 
 »  •  «  

Send  for  our  Cash  to  Canvassers  Circulars 
and  make  $^5  before  Christmas. 


lower  chambers  are  constructed  of  a  semi- 
cylindi-ical  part  B'  closed  by  an  approxi 
mately  flat  cover  B'  bolted  to  flanges  on  B', 
and  having  holes  into  which  are  screwed  or 
otherwise  fixed  the  lower  ends  of  the  tube 
C,  the  upper  ends  of  which  are  also  fixed  in 
holes  formed  in  the  chamber  A.  The 
furnace  D  is  situated  between  the  bot- 
tom chambers  B,  B,  the  flames  being  made 
to  pass  transversely  between  the  water  tubes 
on  the  way  to  the  uptake  E.  Ballle-plates 
may  be  provided  between  the  tubes  C  so  as 
to  cause  the  flames  and  the  combustion 
gases  to  take  a  circuitous  course." 


We  do  not  propose  to  enter  at  present 
into  a  di.^';ussion  of  the  details  of  tlie  meth- 
ods of  measuring  the  efliciency  of  steam  en- 
ginfjs,  and  the  standard  to  be  adopted,  be- 
yond protesting  against  results  which  liave 
been  obtained  by  supposing  the  wor  k  to  be 
done  und(!r  certain  very  definite  conditions 
being  applied  to  engines  working  under 
very  different  arrangements.  What  is 
known  as  Carnot's  law  has  been  sadly 
abu.sed,  and  its  mathematical  expres- 
sion has  been  applied  to  all  .sorts  of 
conditions,  from  the  raising  of  steam  in 
a  boiler  to  the  working  of  a  quadruple-ex- 
pansi(;n  (!ngine,  and  when  absurd  results 
were  obtained  the  uselessne.ss  of  tlieory  was 
dwelt  upon  instead  of  the  shallowness  of  the 
critic's  knowledge.  We  must  confess,  as 
we  have  often  pointed  out,  that  writers  on 
the  theory  of  the  steam  engine,  and  espec- 
ially on  the  applications  of  thei  modynamics 
to  it,  have  erred  very  much  in  their  methods 
of  presenting  the  subjects  to  their  readers. 
Take  such  a  simple  thing,  for  instance,  as 
the  expansion  of  steam,  and  we  ai-e  usually 
told  that  it  does  not  affect  its  efficiency 
whether  it  is  expanded  in  one  or  in  a  seiies 
of  cylinders,  a  statement  which,  if  it  had 
been  depended  upon  by  practical  engineer's, 
would  have  prevented  all  the  recent  devel- 
opments of  the  steam  engine.  Yet  this 
statement  is  true,  in  a  sense,  and  the  same 
remar  k  might  be  made  about  almost  all  the 
other  expr  essions  of  the  laws  of  ther  mody- 
namics.  This  is  a  large  subject,  and  we 
cannot  enter  into  it  at  present. — Industries, 
England. 


It  seems  some  little  progr'ess  is  being  made 
in  "down  draught,"  that  is,  in  conducting 
he  dr-aught  downward  thi'ough  tlie  fuel 
instead  of  upwar-d.  The  ditfer-ence  is,  that 
when  the  dr  aught  is  downward  and  fresh  fuel 
fed  on  top,  the  smoke  and  cooler  gases  ai-e 
consumed  by  the  incandescent  fuel  beneath. 
In  the  other  case,  the  unburned  gases  and 
smoke  pass  awaj-  from  the  fire  and  are  apt 
to  find  their  way  to  the  chimney. — Indus- 
tries. 

We  don't  see  the  progress.  One  of  the 
oldest  base  burning  stoves  that  we  can 
recollect  was  a  down-draught  stove,  invented 
by  Dr.  Nott,  of  Union  College,  Schenectady, 
over  fifty  years  ago.  The  principle  or-  the 
idea  of  feeding  coal  on  the  bottom  of  the 
fir-e  is  very  old.  Now  that  we  come  to  think 
of  it,  people  used  to  growl  at  Dr.  Mott's 
stove. 


A  Bridgeport,  Conn.,  mechanic  is  spend- 
ing money  for  nothing  on  a  scheme  for  in- 
cr  easing  the  speed  of  vessels,  to  wit: 

"The  inventor  claims  his  system  will  give 
a  more  unifor  m  motion,  and  with  the  same 
horse-power-  exerted  by  the  engines, will  give 
far  greater-  results.  In  other  wor-ds,  if  10,- 
000  h.p.  exerted  on  two  pi-opellers  gives  a 
vessel  a  speed  of  20  miles  an  hour,  the  same 
power  exerted  on  three  pi-opellers  will  give 
25  miles  an  hour." 

Why  ?  Tiie  pr  opeller  has  no  power  in  it- 
self; it  only  tr-ansmits  what  it  receives,  so  if 
thei-e  is  to  be  mor  e  speed  there  must  be  more 
power  from  some  source.  No  more  efliciency 
can  be  got  out  of  the  10,000  h.p.  with  thi-ee 
screws  than  with  one. 


Edward  Marsland  is  now  with  the 
Guarantee  and  Accident  Lloyds,  87  Wall 
Street,  N.  Y.,  as  inspector  of  their  nsiks. 


Another  experiment  has  been  made  with 
Dr.  Justin's  dynamite  car  tridge,  this  being 
the  third  attempt.  A  twelve  torr  Blakely 
r  ifle  was  used.  The  shell  weighed  275  lbs., 
containing  sand  instead  of  dynamite  in  the 
inner  car  tr-idge.  The  shell  was  lir-ed  into  a 
sand  bank,  and  was  recovered  in  about  the 
same  condition  as  when  flred. — Press  Dis- 
patch. 

A  (/j/Ha»u7e  cartridge  made  of  sand  won't 
explode;  it  is  much  the  safest. 


It  is  said  that  an  Australian  photograph- 
er secur-es  excellent  pictur-es  at  a  distance  of 
sixteen  miles. — American  Machinist. 

From  where? 
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THE  ENGINEER. 


Letteii^  to  thB  Editor. 


To  avoid  misconception  tve  state  that  this  department  is  open  t 
all.  Hie  experienced  and  inexperienced  mechanic  and 
engineer  meet  on  commo7i  groinid,  and  are  free  to  express 
their  views  in  their  ovm  way.  No  communications  will  be 
tuppressed  except  their  tenor  and,  tone  are  again.st  the  policy 
of  this  page.  Personal  reflections  should  be  carefully  avoided. 
Correspondents  need  not  hesitate  to  write  for  supposed  want 
of  ability.  Such  corrections  as  are  needed  tvill  be  made  with 
pleasure.  It  is  specially  requested  that  all  figures  be  made 
very  plain  and  all  proper  names  clearly  written. 


UNCLE  SILAS  SHOSES  US  UP. 

Editors  Engineer: 

I  read  your  paper  witli  great  interest,  each  num- 
ber, for  although  I  am  no  longer  in  the  trade,  I  have 
not  forgotten  when  I  was,  and  The  Engineer  so 
faithfully  depicts  the  life  and  trials  of  the  trade  that 
it  is  easy  to  see  that  the  editor  is  "  to  the  manor 
born,"  or  rather  that  lie  has  been  a  part  of  what  he 
describes,  or  records  so  well.  My  compliments,  and 
more  power  to  him,  whoever  he  may  be. 

But,  Messrs.  Publishers  of  The  Engineer,  more 
than  all  else  I  prize  your  paper  for  its  words  of  good 
cheer  and  hearty  encouragement  to  the  rising  gen- 
ei-ation.  We  old  fellows  have  had  our  day;  let  them 
have  theirs,  and  let  us  do  all  that  we  can  to  make  it 
a  bright  day  for  them.  God  knows  that  the  lot  of 
many  is  hard  and  bitter,  and  sometimes  crushes  the 
life  out  of  many  an  aspiring  young  man.  I__suppose 
this  is  in  accord  with  nature's  law  of  the  survival  of 
the  fittest,  for  none  but  the  strong  can  live  through 
what  some  have  had  to.  My  calling  in  life  has 
brought  me  into  intimate  contact  with  many  young 
men,  and  the  trials  some  have  been  called  upon  to  go 
through  would  have  swept  away  any  but  the  strong- 
est. When  you  advise  young  men  to  "  stick,  never 
let  go,"  you  give  them  the  very  best  counsel,  for  of 
all  other  things  persistence  is  the  most  valuable 
quality.  There  are  times  when  an  opportunity  is 
not  at  hand,  or  some  one  is  in  the  way  of  prefer- 
ment ahead  of  an  ambitious  man,  and  then  it  is  that 
the  sticking  qualities  are  of  great  value.  Young 
men  want  to  achieve  eminence  and  prosperity  at  a 
bound,  they  want  to  reap  where  they  have  not 
sowed,  forgetting  that  there  must  be  a  crop  put  in 
before  a  crop  can  be  taken  out.  I  did  not  intend  to 
write  a  sermon,  so  will  stop  before  I  put  everyone  to 
sleep. 

Messrs.  Editors  and  Publishers  of  The  Engineer, 
let  me  thank  you  for  one  thing  particularly,  and 
that  is  that  in  the  five  years  in  which  I  have  read 
your  paper  I  have  never  seen  any  irreverence,  dis- 
respect for  or  careless  mention  of  sacred  things. 
We  do  not  all  think  alike  in  this  world,  yet  there 
ai-e  but  few  right-minded  persons  who  are  not 
shocked  at  trifling  with  the  Word  of  God  or  His 
teachings.  Messrs.  Editors,  in  common  with  others, 
I  thank  you  for  this,  because  it  is  not  a  little  thing 
in  the  influence  of  a  paper  and  its  reputation  among 
those  whose  good  will  is  worth  having. 

Philadelphia,  Pa.  Uncle  Silas. 

["Uncle  Silas"  has  our  sincere  thanks  for  his  en- 
couragement in  all  lines,  and  we  need  not  say  that 
his  views  are  ours  because  he  has  already  told  us 
that  our  views  are  his.  So  we  are  in  accord.  We 
permit  correspondents  to  "express  their  own  views 
in  their  own  way,"  and  therefore  do  not  excise  the 
last  paragraph  of  "Uncle  Silas's"  letter  to  us,  for  we 
are  with  him  heartily  in  respect  for  sacred  things. 
A  man  must  be  "off"  somewhere  who  mocks  at 
things  he  knows  nothing  about,  or  ti"ies  to  compete 
with  the  Almighty  in  wisdom.  We  do  not  go 
further  than  this,  because  we  consider  that  our 
journal  is  devoted  to  secular  rather  than  sacred 
matters,  "Uncle  Silas's"  words  of  cheer  help  all  of 
us.] 

FLYING  MACHINES. 

Editors  Engineer: 

Seeing  that  you  are  devoting  some  space  to  flying 
machines,  I  write  to  say  that  it  seems  to  me  a  fa- 
vorable time  to  renew  attempts  in  that  direction. 
With  the  advent  of  aluminum,  a  metal  is  provided 
at  a  low  cost  which  seems  to  be  a  distinct  advan- 
tage to  machinists,  and  since  the  steam  engine  has 
been  greatly  reduced  in  weight,  power  seems  ready 
to  hand.    Although  of  a  sanguine  nature,  I  must 
say  that  it  seems  to  me  that  it  will  be  some  time 
yet  before  men  will  rise  above  worldly  things,  for 
not  all  of  the  necessary  conditions  are  known.  Par- 
rots are  smart  enough  to  repeat  what  some  one  has 
taught  them,  but  if  they  were  only  able  to  teach 
others  the  secrets  of  flying  they  would  benefit  the 
human  family  amazingly.    In  all  of  the  schemes  so 
far  put  forth    I  see  no  mention  of  the  great  diffi- 
culty to  be  met  in  providing  water  for  steam  pur- 
poses.   Even    if   the    boiler  and    engine  are  re- 
duced to    very    low    weights  per  horse-power, 
and  gas  fuel  is  used,  there'  still  remains  the  water 
problem,     and     this      there     is      no  getting 
around.    Water,  weight  for  weight  and  pound  for 
pound,  must  be  carried,  and  high-speed  engines  (yes, 
and  high  speed  boilers,  too),  will  consume  a, lot  of  it. 
Two  thousands  pounds  of  water  at  80  pounds  per 
h.p.  per  hour  will  carry  one  hundred  h.p.  just  one 
hour,  when  the  air-ship  of  the  future  will  have  to 
descend  within  twenty  feet  of  some  sheet  of  water, 
and  fill  her  tanks  again.    This  is  not  an  insuperable 
difficulty,  but  it  is  one  that  must  be  taken  into  con- 
sideration.   I  need  not  trouble  yet  awhile.  I  think, 
about  details,  but  I  am  very  sanguine  that  a  machine 
can  be  made  which  will  leave  the  earth  and  float  in 
the  air  by  means  of  mechanism.    None  of  the  plans 
which  I  have  yet  seen  will  answer. 
New  York.  Flyer. 


STEEL  CASTINGS,  ET  AL. 

Editors  Engineer: 

I  see  by  your  issue  of  the  8th  that  you  retain  a 
very  vivid  recollection  of  the  difficulties  encounter- 
ed in  the  early  days  of  McHaffie's  steel  (?)  castings. 

In  reading  your  remarks,  the  whole  affair  came 
back  to  me, and  I  was  glad  that  the  troul)les'were  past, 
and  not  of  the  present.  Then  my  mind  i-an  back  to 
the  first  steel  tyre  imported,  when  master  mechan- 
ics of  such  roads  as  the  Reading  took  them  witii 
considerable  doubt  and  fear,  and  later  on,  when  the 
first  steel  rails  were  imported  for  Pennsylvania  R.R., 
(they  all  broke  to  pieces  the  first  winter),  and  the 
Reading  R.R.  was  asked  to  take  300  tons.  The  master 
mechanic  said: 

"Now  see  here!  You  have  got  us  to  use  steel  tyre 
on  an  iron  rail  and  it  works  well,  but  now  you  want 
us  to  put  down  steel  rails.  How  do  you  suppose 
our  engines  will  get  over  the  road  if  we  do?  Why 
sir,  jthere  would  be  little  or  no  friction,  and  the 
wheels  would  just  fly  round." 

Such  theories  look  foolish  now,  but  in  their  day 
they  had  weight  and  deterred  people  from  giving 
orders.  J.  H.  M." 

Philadelphia,  Pa. 

A  BIG  DIFFERENCE. 

Editors  Engineer: 

What  is  the  difference  between  twelve  square 
inches  and  twelve  inches  square  ?  You  will  settle  a 
row  around  the  shop  stove,  whatever  way  you  an- 
swer, because  we  have  agreed  to  abide  by  what  you 
say. 

Philadelphia,  Pa.  J.  McS. 

[Twelve  inches  square  enclose  a  rectangle  which 
is  12"  long  on  each  side;  the  superfices  are  144 
square  inches,  or  one  square  foot. 

Twelve  square  inches  is  a  rectangle  3"  X  4"  on 
the  sides,  and  the  superfices  are  twelve  square  inches. 
The  difference  between  the  two,  therefore,  is  132  sq. 
inches. — Eds.] 

TOO .LATE! 

Editors  Engineer: 

I  take  pleasure  in  enclosing  you  ticket  for  our 
second  annual  Thanksgiving  Ball,  and  hope  you  can 
be  present,  if  only  for  a  few  minutes.  We  will 
present  each  ticket-holder  with  a  souvenir  worth 
more  than  the  price  of  admission. 

R.  G.  Davis. 
New  York.  Chairman  Committee. 

[Thanks  for  the  attention.  We  would  not  make 
a  very  good  show  at  a  ball  nowadays.  The  bail  is 
not  at  our  feet  any  longer.] 

The 'Concord,'  U.  S.  N.,lias  just  made  her 
trial  trip,  but  the  details  are  not  known  as 
we  go  to  press.  Through  neglig-ence  of  some- 
one,the  steering-  gear  was  reported  in  order 
when  it  was  not,  and  it  was  not  found  out 
until  the  ship  got  under  way.  Not  a  moment 
was  to  be  lost,  the  stream  at  the  time  being 
full  of  vessels.  Pilot  Francis  W.  Bell 
brought  the  vessel  under  complete  control, 
and  to  the  wonderment  of  all  on  board, 
headed  the  'Concord'  for  Hell  Gate.  The 
engines  had  to  be  kept  going.  To  have 
stopped  them  for  an  instant  would  have 
meant  certain  destruction,  for  the  tide  and 
current  would  have  swept  her  on  the  rocks. 
Luclvil3r  the  '  Concord,'  is  a  twin-screw. 
In  a  few  minutes,  which  seemed  ages,  the 
'  Concord  '  ran  past  the  dangerous  Gate. 
Pilot  Bell  turned  to  Commander  Batchelor 
and  nodded  just  as  the  latter  exclaimed, 
"  Well  done,  pilot !  That  is  the  first  time  a 
vessel  was  ever  taken  through  Hell  Gate 
without  a  rudder." 

On  reaching  College  Point  the  '  Concord  ' 
was  stopped,  and  in  fifteen  minutes  her 
crew  had  the  steering  gear  working  perfect- 
ly. The  trouble  arose  from  the  pins  which 
keep  the  rudder  amidships  not  having  been 
withdrawn.  The  steam  steering  engines  in 
consequence  pulled  the  steering  gear  badly 
out  of  shape.  Captain  Woodhull  declares 
that  the  steering  gear  was  reported  to  be 
all  ready  before  he  started  the  engines. 
The  neglect,  however,  very  nearly  cost  our 
navy  the  '  Concord.' 

Twenty-five  dollars  is  twenty  five  dol- 
lars, and  3'ou  can  make  this  amount  hj  can- 
vassing for  The  Engineer;  if  not  that  sum,  a 
lesser  one  for  lesser  service.  Send  for  circular. 

We  give  no  chromos,  buggies,  houses  and 
lots,  or  farms  to  suscribers,  but  we  pay  cash 
to  canvassers  who  will  scour  their  diocese  for 
trade.    Send  for  circular. 

That  the  coming  armor-plate  is  to  be  of 
nickel  alloy  steel  can  hardly  be  asserted 
from  the  results  of  a  single  trial ;  that  it 
will  be  thoroughl}'  tested,  the  appropriation 
of  a  million  dollars  for  the  purchase  of 
nickle  ore  and  pig  clearly  testifies. 


MARINE  ENGINES. 

We  seldom  or  never  hear  a  complaint 
concerning  marine  engines.  As  a  rule,  they 
give  no  trouble,  although  they  are  kept  run- 
ning wilhoiit  stopping  for  an  instant  for  as- 
tonishingly long  periods.  There  is  really  no 
good  reason  why,  if  an  engine  can  make  a  hun- 
dred revolutions,  itshould  notgoon  to  make 
one  hundred  thousand  without  stopping.  We 
hold  that  the  perfection  of  the  modei  n  ma- 
rine engine  is  due  in  great  measure  to  the 
guarantee  sy.stem.  A  marine  engine  is 
guaranteed  for  a  period  of  six  or  twelve 
months,  according  to  arrangement,  and  a 
portion  of  its  price  is  retained  by  the  ship- 
owner. The  maker  puts  his  own  chief  en- 
gineer in  charge,  and  he  naturally  does  all 
he  can  to  make  tlie  engine  perform  satisfac- 
torily for  the  guar  anteed  time.  If  there  is  a 
breakdown  the  engine  builder  must  make  it 
good  at  his  own  cost  and  charges.  The  re- 
sult of  all  this  IS  that  the  guarantee  chief  en- 
gineers reportcontiiiuously  to  headquarters. 
The3' quickly  find  out  the  weak  places,  and 
they  can  see  the  drawnigs  of  other  engines 
being  built  by  their  firm,  and  suggest  im- 
provement. In  not  a  few  cases  the  head 
draughtsmen  of  engine  building  firms  make 
voyages  on  purpose  to  acquire  practical  ex- 
perience in  the  working  of  the  engines,  and 
the  advantage  gained  in  this  way  is  xQvy 
great.  Unfortunately*  there  is  little  or 
nothing  of  this  in  land  engine  practice.  Too 
much  reliance  is  placed  on  textbooks,  draw- 
ing office  traditions,  past  reputations  built 
up  by  men  of  great  practical  experience,  and 
so  on.  The  end  will  be  disastrous,  and  the 
business  will  drift  ultimately  into  the  bands 
of  those  who  do  their  work  on  a  different 
sj'stem. — London  Engineer. 

The  condensing  apparatus  of  the  '  Ctish- 
ing,'  U.  S.  N.,  is  peculiar.  There  is  one  sur- 
face condenser  containing  1,052  sq.  ft.  of  sur- 
face; it  lies  on  the  keel  in  the  after  end  of  the 
engine  room,  the  tubes  running  fore  and  aft. 
The  heads  ai'e  conical  and  continue  down 
through  the  bottom  of  the  hull  about  8  in., 
forming  a  scoop  for  the  circulating  water  to 
enter  and  discharge  when  the  vessel  is  under 
way,  the  cooling  water  passing  through  the 
tubes  once.  The  forward  scoop  is  provided 
with  a  strainer,  the  after  one  is  without,  the 
idea  being  that  any  foreign  substance  that 
may'  enter  the  after  scoop  when  backing 
would  be  washed  out  when  going  ahead 
again.  In  the  forward  head  are  vanes  13| 
in.  in  diameter,  forming  a  centrifugal 
pump  and  driven  by  a  single  vertical 
engine  4  in.  diameter  by  4  in.  stroke. 
This  engine  and  pump  are  used  when  the 
vessel  has  no  motion  through  the  water. 
When  running  at  a  speed  of  about  20  knots, 
the  steam  is  shut  otf  the  circulating  engine, 
the  engine  and  pump  make  about  100  revolu- 
tions per  minute,  by  the  motion  of  the  water 
passing  through  it. — Jour.  Soc.  Nav.  En- 
gineers. 

 •  •  

A  MAN  recently  died  in  this  city  at  an  ad- 
vanced age  who  was  at  the  very  top  of  his 
profession:  his  fame  was  world-wide,  and 
the  amount  of  work  he  did  was  enormous; 
his  income  was  enormous  too,  but  he  was  a 
spendthrift,  a  bad  manager,  and  a  deceiver 
ever.  Some  slight  allusion  was  made  to 
these  little  defects  in  the  notices  of  his 
death,  but  his  faults  were  scarcely  men- 
tioned. This  may  be  charity  to  the 
dead,  but  is  it  just  to  the  living?  Is  a  bad, 
great  man, of  more  value  to  his  day  and  time 
than  the  average  man  who  strives  to  lead  a 
decent  life,  and  leaves  but  little  more  than  a 
clean  record  behind  him?  We  say  no.  The 
wind  that  blows  is  not  more  transitory  than 
the  bubble  called  fame,  but  the  quality  in 
men  that  lives  forever  is  sterling  character 
in  every  relation  of  life.  Let  it  be  said  of  us 
when  we  have  gone  off  watch:  "He  was  a 
square  man" — and  all  else  can  be  omitted. 

Steam  is  a  willing  servant,  and  will  turn 
any-  crank  and  ask  no  questions;  but  it  de- 
eiids  upon  whu  made  the  crank  how  long  it 
eeps  turning 
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AN  ECONOMICAL  ENGINE. 

The  triple-expansion  (;nftin(i  built  by  tlie 
E.  P.  AUis  Company,  Milwaukee,  for  the 
Narragansett  Electi-ic  Li^^-htin^^-  Compatiy, 
has  recently  been  tested  by  Messr-s.  Leavitt 
and  J.  T.  Henthorn,  en^^ineers,  and  their  re- 
port has  been  presented.    The  en^^'ine  is  a 
Reynolds-Cor-liss  ti'iple-expansion,  with  cyl- 
inders 14,  25,  and  33  inches  in  diameter,  and 
48  inch  stroke.    The  hi^^h-pressure  and  in- 
termediate cylinders  work  tandem  on  one 
crank,  and  the  low-pressure  on  another 
crank  at  right  ans"les  to  the  first.  The 
hig-h-pressure  cyinder  has  one  piston  r'od, 
and  the  intermediate  pressure  cylinder  two 
piston  rods  and  a  tail  r-od  connecting-  with 
the  high-pressure  c^iinder, and  the  low-pr'ess- 
ure  cylinder  two  piston  rods.  The  cylinders 
are  steam-jacketed  in  the  barrels  only.  The 
valve  gear  is  the  Corliss,  and  the  valves  are 
in  the  cylinder  heads.    The  high-pressure 
cut-ofT  is  regulated  by  a  centrifugal  gover- 
nor; the  intermediate  may  be  regulated  by 
the  same  means  or  by  hand;  and  the  low 
pressure  cut  off  is  regulated  by  hand.  Low- 
pressure  valve  gear  is  Avorked  by  two  eccen- 
trics, one  for  steam  and  one  for  exhaust.  The 
condensing  apparatus  is  independent  of  the 
main  engine,  and  consists  of  a  sui'face  con- 
denser, a  plunger  circulating  pump,  a  single- 
bucket  lifting  pump,  and  a   Corliss  type 
steam  cylinder,  12  by  IG  inches,  working 
both  pumps  by  crank  connections.    A  con- 
tract condition  was  that  the  engine  was 
guaranteed  to  develop  an  indicated  horse- 
power with  an  expenditure  of  ]3G  pounds 
of  feed  water  evaporated  into  dry  steam  per 
hour  when  running  at  125  pounds  of  steam 
and  at  100  revolutions  per  minute.    The  test 
was  a  night's  run  of  ten  hours,  and  the  load 
was  a  trifle  over  500  arc  lights.  Feed 
water  was  not  measured  on  account  of  leak- 
age from  the  boilers,  but  water  discharged 
from  the  engine  was  weighed  and  afterward 
discharged  through  a  meter  as  a  check 
in  the    weighing.     Indicators  were  put 
on  all  steam  cylinders,  one  in  each  end 
of  the  cylinders,  and  the  six  indicators  on 
the  main  engine  were  electrically  connected, 
so  that  all  cards  of  each  set  were  taken  sim- 
ultaneously.   The  average  indicated  horse- 
power of  the  main  engine  was  found  to  be 
515.70;  of  condenser  engine,  16.41;  and  the 
aggregate    532.11   horse-power.    The  net 
steam  used  by  the  engine  was  68,840  pounds, 
giving  12.94  pounds  of  steam  per  indicated 
horse-power    per  hour.     The  engme  was 
badly  handicapped  by  moist  steam,  how- 
ever", for  the  water  entrained,  as  shown  by 
calorimeter  test,  amounted  to  6.39  per  cent. 
The  steam  per  horse-power  per  hour  was 
0.34  pound,  or  2.7  per  cent,  in  excess  of  the 
guarantee,  but  Mr.  Leavitt  states  that  the 
7.39  per  cent,  of  water  in  the  steam  would 
make  a  difference  of  at  least  10  per  cent,  less 
duty  than  would  be  performed  by  dry  steam, 
or  not  less  than  2^  per  cent,  after  extracting 
the  weight  of  the  water  itself.  He  concludes 
that  as  the  excess  over  the  contract  duty  is 
so  small,  "I  do  not  hesitate  to  express  the 
opinion  that  the  allowance  for  the  small  en- 
gine, plus  the  loss  caused  by   wet  steam, 
would  bring  the  duty  within  12.6  pounds." 
The  purchasers  have  accepted  the  engine. 
It  is  understood  that  this  is  the  first  engine 
of  this  pattern  which  the  Allis  Works  have 
built  upon  such  a  guarantee,  and  the  price 
they  receive  will  probably  be  of  less  im- 
portance than  the  achievement  recorded. 

[This,  with  the  evaporation  of  tubular 
boilers  under  favorable  circumstances — 9 
pounds  of  water  per  pound  of  coal — is  equal 
to  1.33  pounds  of  'coal  per  horse-power  per 
hour,  and  is  not  an  unprecedented  perform- 
ance. The  stipulation  for  the  engines  of  the 
*Ohio'  Ss.,  running  between  Philadelphia 
and  Liverpool,  was  that  the  engines  should 
develop  a  horse  power  for  1.25  pounds  of 
coal  per  horse-power  per  hour,  and  they 
actually  gave  a  horse-power  for  1.20  pounds 
of  coal  per  horse-power  per  hour.] 

Canvassers  must  adhere  strictly  to  the 
terms  of  the  circular. 


ABOUT  SAFETY  VALVES. 

So  long  as  a  safety-valve  r-em:i  ins  shut,  the 
steam  pressure  acting  on  th(!  underneath 
side  of  the  valve  is  opposed  by  the  weights 
of  the  load  resting  on  the  top,  wliich  may  be 
either  dead  weiglit,  a  helical  spring,  or  an 
arrangement  of  otie  of  these  acting  through 
the  agency  of  a  lever. 

Now,  eitiier  b^'  calculation  or  by  trial,  itis 
possible  to  proportion  the  load  to  the  area 
of  the  valve  so  that  the  valve  shall  be  lifted 
oft'  its  seat  when  the  steam  has  reached  any 
particular  pressure  fixed  upon  as  the  blow- 
ing  olf  pressure. 

Thus,  if  the  area  of  the  under  side  of  the 
valve  exposed  to  steam  is  exactly  12  squan; 
inches,  and  the  steam  is  re(iuired  to  blow  off 
at  100  lbs.  per  square  inch  above  the  atmo- 
sphere, it  will  be  necessary  to  provide  a  load 
=  12  X  100  =  1,200  lbs.,  upon  the  valve,  in- 
cluding the  weight  of  the  valve  itself. 

It  is  thus  clear  that  the  first  condition, 
namely,  that  the  valve  shall  open  when  the 
pressure  reaches  a  certain  determined 
amount,  is  not  difficult  to  fulfill. 

Bnt  now  consider  what  happens  when  the 
valve  opens. 

The  slightest  amount  of  lift  off  the  seat  al- 
lows the  steam  to  escape  in  all  directions 
through  the  annular  orifice  between  the 
edge  of  the  valve  and  seat. 

Its  velocity  is  very  great — probably  800 
ft.  per  second. 

The  steam  in  the  immediate  neighborhood 
of  the  valve-seat  escapes  first,  and  its  place 
is  necessarily  taken  by  other  steam  from  the 
boiler,  which  also  escapes. 

A  current  is  thus  set  up,  not  only  through 
the  orifice  furnished  by  the  valve,  but  also 
through  the  pipe  leading  to  the  same. 

Now,  a  fluid  will  not  commence  to  flow 
unless  there  is  less  pressure  in  front  than  be- 
hind. 

When  we  find,  therefoi'e,  that  the  steam 
is  rushing  up  the  pipe  leading  to  the  valve- 
seat  with  any  considerable  velocity,  we  may 
be  certain  that  there  is  less  pressure  at  the 
top  of  the  pipe  near  the  valve  than  at  the 
bottom  of  the  pipe  next  the  boiler. 

In  the  case  of  a  dead-weighted  valve,  if  it 
has  to  remain  open  and  permit  steam  to  es- 
cape, there  must  be  as  much  pressure  under 
the  valve  as  balances  the  load  on  top. 

And  as  we  know  that  the  pressure  under 
the  valve  is  less  than  the  pressure  in  the 
boiler,  the  sole  condition  under  which  the 
valve  can  be  kept  open  and  allow  steam  to 
escape  is  that  there  must  be  some  (however 
slight)  accumulation  of  pressure  in  the 
boiler  over  and  above  the  load  on  the  valve. 

For  example,  we  may  suppose  the  valve 
loaded  to  100  lbs.  per  square  inch,  and  the  dif- 
ference of  pressure  between  the  top  and  hot 
torn  of  the  pipe  to  be  4  lbs.  when  the  steam  is 
escaping. 

Under  these  condititions  the  boiler  press- 
ure will  become  104  lbs.  when  blowing  off. 

To  trace  the  action  of  the  valve  more  close- 
ly, we  may  say  that  when  the  steam  first 
begins  to  blow  off  the  valve  will  rise  a  very 
small  distance  off  the  face — so  little  indeed 
that  the  velocity  of  the  steam  up  the  pipe 
will  be  small,  and  the  reduction  of  pressure 
at  the  under  side  of  the  valve  inappreciable. 

The  small  orifice  thus  opened  being  insuf- 
ficient to  relieve  the  boiler,  an  accumulation 
of  pressure  will  result. 

The  extra  pressure  acting  on  the  valve  will 
increase  the  lift,  until  the  reduction  of  press- 
ure through  the  velocity  of  the  steam  in  pipe 
is  only  just  suflicient  to  balance  the  load  on 
the  valve  as  before. 

If  the  boiler  is  still  making  steam  faster 
than  itis  escaping  a  further  accumulation 
will  occur  and  a  further  adjustment  take 
place. 

But  at  any  instant  the  pressure  on  the 
uniler  side  of  the  valve  will  always  be  100 
pounds  above  the  atmosphere,  even  when 
the  accumulation  of  pressure  in  the  boiler  is 
considerable. 

Now,  in  order  to  prevent  any  considerable 
accumulation  of  pressure  occurring  when 
blowing  off,  it  has  always  been  the  practice 


to  make  safety  valves  very  much  larger 
than  the  size  of  orifice  actually  required  for 
the  escape  of  all  the  steam  wliich  the  boiler 
can  make. 

If  :in  area  of  about  1-30  of  a  .square  incli  is 
actually  retjuii-ed  for  the  steam  to  blow 
thiougli,  the  Hoaid  of  Trade  require  an 
area  of  lialf  a  s(iuare  in  the  safety  valve. 

Huch  being  the  practice,  it  follows  that 
safety  valves  only  need  to  lift  a  small  fi-ac- 
tion  of  an  inch  off  their  .seats  when  blowing 
off,  thus  avoiding  much  accumulation  of 
pressure  due  to  the  cause  we  have  been  con- 
sidering.— A.  N.  HoviPrsrtilf'ti. 

LAUNCH  OF  Th'eT'MAINE',  U.  S.  N. 

'VwK  first  iiiodei  ti,  high-powered,  aiinored 
cruiser  owned  by  Uncle  Sam,  was  launched 
at  the  ]^>rooklyn  Navy  Yard,  Nov.  18,  very 
successfully',  and  she  now  lies  at  her  berth 
awaiting  completion.  She  is  known  official- 
ly as  cruiser  No.  7,  and  to  the  public  as  the 
'Maine,'  and  is  very  similar  in  appearance 
to  the  Baltimore,'  sliown  on  the  tii  st  p;ige 
of  this  issue.  The  con.struction  of  the  '  Maiuc' 
was  authorized  Aug.  3,  1888,  at  a  cost  not 
to  exceed  $2,500,000,  and  to  be  completed 
Oct.  3,  1892.  Her  keel  was  laid  Oct.  10, 
1888.  It  is  probable  that  she  will  be  com- 
pleted by  the  specified  time.  When  she  is  put 
in  commission  she  will  be  a  thoroughly 
American  vessel. 

Her  hull  was  designed  by  the  Bureau  of 
Construction,  U.  S.  N.;  her  engines  and  boil- 
ers are  wholly'  the  designs  of  the  Bureau  of 
Steam  Engineering,  U.  S.  N.;  her  guns  and 
other  armament  are  to  be  furnislied  from 
designs  furni.shed  by  the  Bureau  of  Ord- 
nance, U.  S.  N.;  her  materials  of  construc- 
tion are  the  products  of  American  soil,  Amer- 
ican furnaces,  and  American  rolling  mills, 
and  she  was  built  in  an  American  navy-  yard. 

The  contract  for  the  machinery  was  award- 
ed to  the  Quintard  Iron  Works,  N.  Y.,  at  a 
cost  not  to  exceed  $735,000.  According  to 
contract  her  engines  must  develop  9,000  h. p., 
with  premiums  and  penalties  of  §100  for  each 
unit  of  horse-power  above  or  below  this 
amount.  The  '  J/m'ne  '  will  have  two  ver- 
tical triple-expansion  engines,  separate 
water-tight  compartments.  The  cylinders 
are  to  be  35|,  57  and  88  inches  in  diameter, 
with  a  stroke  of  36  inches.  There  are  eight 
cylindrical  return  tubular  boilers,  each  14 
feet  8  inches  in  diameter  and  10  feet  long,  with 
three  furnaces  in  each.  Forced  draught  is 
on  the  ash  pit  system. 

The  '3Iaine  '  has  twin  three-bladed  screws 
15  feet  in  diameter.  The  whole  weight  of 
the  machinery  will  be  800  tons,  and  the  total 
coal  capacity  822  tons.  It  is  expected  that 
the  '  Maine  '  will  be  able  to  steam  960  knots 
at  the  rate  of  17  knots  an  hour;  1,61?  knots 
at  rate  of  16  knots;  or  4,250  knots  at  the 
rate  of  10  knots. 

The  '  Mai)ie'  will  be  lighted  with  elec- 
ticity,  the  plant  for  this  purpose  consisting 
of  four  dynamos  and  engines.  Three  pow- 
erful search  lights  for  tracing  torpedo  ves- 
sels, rams,  or  other  obstacles,  will  also  be 
fitted.  She  will  also  be  fitted  with  Lieuten 
ant  Bradley  A,  Fiske's  range  finder.  In  ad- 
dition to  the  usual  allowance  of  small  boats, 
the  '  Maine '  will  have  a  steam  launch  and  a 
steam  cutter  and  two  two  large  torpedo 
boats,  each  60  feet  long.  These,  with  the 
armor  belt,  the  machinery,  and  the  other 
details,  will  all  be  fitted  at  the  Brooklyn 
Navy  Yard  within  the  next  two  years. 

The  entire  outfit  of  steam  pumps  are  from 
the  George  F.  Blake  Manufacturing  Co.,  in- 
cluding tlie  hydraulic  pressure  duplex  pumps 
for  working  the  guns,  etc.,  etc.,  and  the  in- 
dependent air  and  circulating  pumps  for  the 
main  steam  engines.  The  combined  air  and 
circulating  pumps  will  be  of  the  same  type 
as  those  in  the'Chicago'  and  'Dolphin,' 
which  have  been  in  successful  operation  for 
over  six  years. 

Steam  is  thick  or  thin  according  as  it  is 
hot  or  cold. 

Send  for  our  Cash- to-Canvassers  cir- 
cular. 
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PISTONS  AND  PACKING. 

Pistons  and  piston  packing-  are  vital 
points  in  the  construction  of  steam  engines, 
tor,  when  improperly  made",  they  not  only 
cause  a  great  deal  of  friction,  but  they  also 
present  an  enormous  mass  of  metal  to  be 
stopped  and  started  on  each  stroke,  and  also 
reheated  on  each  stroke. 

We  have  never  been  able  to  see  why  a 
piston  should  be  so  much  smaller  than  the 
cylinder  it  works  in,  as  it  isg^enerally  made 
Thei'e  is  certainly  no  practical  reason  in 
tliese  days.  Further,  we  have  alwa^'s  ob- 
jected to  the  very  g-reat  weig-ht  entailed  hy 
very  wide  pistons.  Concerning-  these  views, 
we  see  in  a  late  number  of  Industries,  San 
Francisco,  these  remarks: 

"Mr.  Watson,  of  The  Engineer,  who  manages  to 
publish  a  large  amount  of  practical  information  on 
steam  engineering  matters,  claims  that  a  piston 
should  fit  in  its  cylinder,  which  is  true,  hut  in  ordi- 
nary practice  is  hardly  practicable,  even  if  a  cylinder 
is  perfectly  bored.  Tlie  theoretical  requirements 
are  that  a  piston  should  "  fit,"  and  if  there  was  some 
way  to  have  it  bear^on  the  bottom  liaif  of  its  circum- 
ference and  be  "relieved"  on  top,  that  would  be 
good  practice  for  horizontal  engines.  A  piston  that 
does  not  fit,  and  hut  few  of  them  do,  bears  only  on 
a  narrow  line  at  the  bottom.  This,  however,  as  Mr. 
Watson  says,  does  not  matter  much  "if  the  faces 
are  wide  enough."  He  "  pulled  us  up,"  on  this 
matter,  some  time  ago,  about  piston  faces,  and  as  a 
warrant  for  the  rule  then  given,  we  quote  below  di- 
mensions employed  at  the  Miners'  Iron  Works,  in 
this  city. 

Dia.  of  cylinders,  inches,  6  8    10    12  14  16    18  20 


Length  of  piston, 


3  33^4  43^51^-61^71^8 


Mr.  Richards,  of  Industries,  has  misap- 
prehended  our  position,  but  the  interpreta- 
tion he  puts  upon  our  remarks  is  a  natural 
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one,  from  the  way  in  which  we  expressed 
ourselves.  "  If  the  faces  are  wide  enough  " 
is  ambig-uous,  and  bears  several  consti'uc- 
tions.  By  faces  we  mean  the  piston  flanges 
themselves,  not  the  extreme  width  of  the 
piston. 

It  may  be  urged  that  one  involves  the 
other,  but  we  think  it  does  not.  Example: 
A  piston  twelve  inches  diameter  made  by 
us  would  be  3"  wide  on  the  face  for  a  hori- 
zontal engine,  and  have  two  snap  ring-s 
wide  on  the  face.  This  would  leave  2"  for 
the  flknges,  which  we  affirm,  with  the  piston 
made  as  in  the  sketch  herewith,  would  be 
much  more  efficient  than  the  conventional 
piston  with  immensely  heavy  "spider,''  fol- 
lowers, packing-  rings,  follower  bolts,  et  al. 
There  is  no  reason  why  a  piston  should  not 
be  made  to  fit  a  cylinder  closely,  except  that 
they  never  have  been  so  made,  and  custom 
is  a  law  unto  itself.  Cylinders  can  be  bored 
nowadays  so  that  they  are  absolutely  true 
from  end  to  end,  and  this  being-  the  case,  the 
piston  need  only  be  the  y^^th  part  of  an  inch 
smaller  than  the  cylinders.  This  many 
good  mechanics  will  say  is  absurd,  but  if 
they  stop  and  think  what  a  big-  dimension 
Y^^th  is  when  opposed  to  two  diameters  in 
the  manner  indicated,  they  will  chang-e  their 
minds — possibly.  One  one-thousandth  of  an 
inch  is  a  visible  quantity  when  exhibited  on 
a  half-inch  plug-  slipped  within  a  hole  one- 
thousandth  of  an  inch  larg-er  than  itself,  and 
a  good  man3'  will  be  surprised  at  trying-  such 
an  experiment  for  themselves. 

These  are  not  our  own  views  solely — as  to 
pistons  and  piston  packing-— they  are  g-ath 
ered  and  they  are  supported  by  current 
practice  in  all  countries,  and  b^'  engineers 
of  all  nations.  The  Ramsbottora  locomotive 
piston  is  a  simple  wroug-ht  metal  disk  with 
a  narrow  flange.  In  this  flange  are  two  flat 
steel  tvires,  possibl3'  3-16ths  of  an  inch  wide 
on  the  face.  The  locomotive  is  a  high  duty, 
high  speed  horizontal  engine,  and  if  a  pis- 
ton of  the  kind  indicated  wall  answer  the 
rigid  demands  of  its  duty,  certainly'  it  should 
do  the  same  work  in  an  ordinary  factory  at 
ordtnary  piston  speed. 


OCEAN  RACERS. 

A  RECENT  issue,  Nov.  9,  of  the  New  York 
Sun,  says:  "The  commercial  value  of  a 
steamship  depends  largely  on  the  horse- 
power she  develops  and  maintains  steadily, 
and  the  quantity  of  coal  she  consumes.  The 
'City  of  New  York'  inarun  of  twenty  four 
hour,  burns  335  tons  of  coal,  which  pro- 
duces about  18,5000  h.p.,  with  a  boiler 
pressure  of  150  pounds  to  the  square 
inch.  The  'Teutonic's  furnaces  consume 
in  a  day  about  300  tons  of  coal,  creating 
about  17,500  h.p.,  (which  she  is  cred- 
ited with  keeping  up  steadily  through- 
out a  voj'age),  with  a  boiler  pressure 
of  160  pounds  to  the  square  inch.  The 
pressure  cylinders  of  the  'City  of  New 
York's  triple  expansion  engines  are  45,  71, 
and  113  inches  in  diameter,  respectively. 
The  'Teutonic's'  cylinders  are  43,  68  and 
110  inches  in  diameter.  The  piston  rods  of 
both  boats  have  a  stroke  of  60  inches." 

From  these  figures  the  reasons  for  the 
'Teutonic's  superiorit}'  are  obvious.  The 
'City  of  New  York'  gets  3.11  h.p.  less  from 
a  ton  of  coal.  On  a  voyage  of  six  days  to 
Queenstown  the  'Teutonic'  burns  probably 
210  tons  of  coal  less  than  the  Inman  ship, 
thus  saving  about  $750.  It  is  said  that  the 
'Teutonic'  can  get  more  out  of  her  coal  be- 
cause of  a  peculiar  arrangement  of  her 
furnaces,  by  which  a  very  large  boiler  sur- 
face is  presented  to  the  fires.  The  'Teutonic' 
has  more  than  fulfilled  the  expectations  of 
her  owners.  She  has  developed  17,500  h  p., 
and  kept  it  up  with  little  fluctuation  for  six 
days. 

Until  recently  the  'City  of  New  York' 
has  been  unable  to  keep  what  Capt.  Watkins 
calls  an  even  pressure  of  steam.  She  has  a 
nominal  horse-power  of  20,000,  but  her  av- 
erage  indicated  horse-power  on  a  six  days' 
voyage  has  never  exceeded  18,500. 

This  is  the  kind  of  misinformation  the  daily 
press  furnishes  to  the  public  upon  technical 
matters,  and  the  Stin  is  famous  for  its  blund- 
ers in  this  direction.  It  never  gets  anything 
right.  If  the  'Teutonic'  develops  17,500 h.p., 
she  must  d(^it  every  ininute,  because  that  is 
the  starting  point  in  estimating  horse-powers 
of  engines.  If  she  burns  on)}'  two  pounds  of 
coal  per  h.p.  per  hour  (a  rate  never  yet 
reached  for  the  entire  steam  plant  in 
engines  of  her  size),  she  burns  35,000 
pounds  of  coal  per  hour.  This  amount  is  in 
tons  of  2,000  pounds  17-|  tons,  and  would  be 
in  24  hours,  a  sea  day,  384  tons.  It  is  more 
probable  that  the  'Teutonic'  does  not 
develop  17,500  h.p.  than  that  she  burns  384 
tons  per  diem  for  the  entire  steam  plant  of 
electric  light  engines,  winch  engines,  etc. 

The  queer  figuring  of  the  Sun  upon  the 
horse-power  produced  in  the  boilers  by  one 
ton  of  coal  should  be  noted.  This  power,  it 
says,  amounts  to  58^  h.p., and  makes  a  horse- 
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power  come  pretty  high;         equals  37.5 

pounds  of  coal  per  h.p.,  which  is  as  one 
might  say  very  dear,  when  it  is  produced 
ever3'  day  for  3  pounds  and  less.  The  Sun 
has  evidently  guessed  at  300  tons  of  coal  per 
da}'  and  divided  it  by  the  gross  horse  power 
per  minute,  a  proceeding  which  gives  the 
extraordinary  result  it  obtained. 

The  facts  given  concerning  the  'Teutonic' 
are  not  facts.  She  does  not  keep  her  steam 
easily,  and  our  authority  for  saying  so  is 
the  statement  of  one  of  her  engineers.  She 
cannot  keep  160  pounds,  and  does  not 
average  over  145  per  trip.  The  actual 
horse-power  developed  by  her  engines  has 
never  been  made  public,  but  it  would  have 
been,  had  it  been  an  achievement  worthy  of 
note,  for  such  things  have  commercial  value. 
It  is  evident  that  the  person  employed  by 
the  Sun  has  not  the  least  knowledge  of  his 
subject — but  he  keeps  writing  on  it  just  the 
same. 


The  elastic  strength  of  one  of  the  new 
ordnance  rifles  is  about  twenty-three  tons. 
The  pressure  to  which  they  are  oi'diuarily 
subjected  is  about  fifteen  tons,  so  they  have 
a  margin  of  safety  of  over  50  per  cent. 


THE  BATTLE  WITH  THE  BOILER. 

Betwehn  yiuis  and  armor  a  sU  u;^'^;le  has 
been  going"  on  ever- since  the  'Monitor^  and 
the  'Men- i mac'  I'ought  in  flanipt.oii  Roads, 
and  thus  far  tlie  guns  have  the  b(!st  oT 
it,  for  no  armor  yet  made  has  stopped 
comparatively  small  guns  from  peneti-atiiig 
it.  A  simdar  struggle,  if  \vc  may  so  call  it, 
has  been  waged  between  the  marine  boiler 
and  the  engine  ever  since  the  first  steam 
vessel  was  built,  and  thus  far  the  boiler  is 
worsted,  for  it  never  comes  up  to  the  de 
mands  the  engine  makes  upon  it  in  high- 
powered  ships.  Cargo  boats  the  boiler  is 
master  of,  but  fast  ships  defeat  it  always. 
The  reasons  are  |)lain  enough  when  we  con- 
sider the  demands  made  upon  the  boiler,  the 
space  it  is  possil)leto  get  for  it,  and  the  time 
it  requir-es  to  manufacture  steam  fr'om  one 
minute  to  anotiier.  Considering  this  last 
feature  of  the  case — the  tons  of  water  which 
have  to  be  evaporated  daily  in  high  speed 
ships — it  is  wonderful  that  engineer's  are  able 
to  do  as  well  as  they  do.  In  calculating  boiler 
power  for  fast  ships  the  designers  get  all 
they  can  in  the  space  allotted,  and  are  lucky 
if  they  are  able  to  lind  room  for  the  theoreti- 
cal, or  assumed  recjuirements  of  the 
engines.  Supposing  that  they  do,  there 
is  still  too  little  boiler,  for  these  reasons: 
waste  and  leakage  of  steam  are  unknown 
quantities,  and  depreciation  by  use  is  an 
other  unknown  quantity  of  very  great  im 
portance.  A  new  ship  has  a  trial  trip,  we 
will  say,  and  every  thing  is  entirely  satis- 
factory to  the  owners  and  contractor's. 
There  are  no  leaks,  and  the  boilers  are  quite 
clean.  They  make  all  the  steam  required 
and  more,  and  are  cited,  perhaps,  as  an 
instance  of  one  ship,  at  least,  which  "has 
too  much  boiler."  A  year  passes  arxl  the 
new  boiler's  ai^e  scale-dirty  inside,  and  fir-e 
dirty  outside.  Str'ains  have  developed  leaks; 
much  mor'e  feed  water  is  requir'ed  than 
when  the  ship  first  came  out,  and  the  same 
old  trouble  is  experienced  again — there  is 
not  boiler  enough. 

It  is  safe  to  say  that  in  one  year  the 
efficiency  of  a  driven  boiler  will  fall  off,  for 
the  reasons  given,  ten  per  cent.,  and  this 
estimate  is  a  modei'ate  one.  It  is  a  fact 
that  some  of  the  high-powered  English 
ships  cannot  get  over  130  lbs.  of  steam, 
average,  where  they  kept  180  lbs.  readily  a 
year  ago,  a  depreciation  of  17  per  cent. 
Leaks  palpable  and  impalpable,  seen  and 
unseen,  both  in  engines  and  boilers  have 
done  this  with  results  which  need  no  re- 
capitulation. 

NOTE  ON  BREECH  PLUGS. 

Since  the  oflice  of  the  bi-eech  plug  in 
modern  rifled  gunsof  lar-ge  calibre  is  mer-ely 
to  fill  up  a  hole  and  act  on  the  gas  check, 
one  wonder's  why  so  much  thr-ead  cutting  is 
done  on  the  breech  of  the  gun  and  on  the 
plug.  The  thr^ead  is  never  used  as  a  thr-ead; 
it  is  simply  used  as  an  inclined  plane  or  cam 
to  make  the  gun-breech  gas-tight  and  resist 
the  shot.  The  same  end  could  be  attained 
with  much  less  expense  of  time  and  labor 
by  a  cam-groove  milled  in  the  br-eech  and 
turned  on  the  bi-eech  plug,  making  a  strong- 
er breech  plug  and  cutting  the  br^eech  less. 


We  are  no  friends  to  paternal  government 
of  any  kind,  but  think  ther-e  should  be  some 
kind  of  r-estr-aint  for  the  cr-edulous,  as  there 
is  for  the  idiotic  and  insane:  some  I'egulation 
for  "commei-cial  fools,"  who  will  pay  money 
into  endowment  or  other  associations  that 
promise  returns  in  excess  of  the  ruling  r-ates 
of  interest.  If  such  a  society  should  by 
some  risky  raanoeuvr'e  use  money  to  gain 
moi-e  than  usual  earnings,  the  profits  would 
never  be  paid  to  subsci'ibei-s,  and  we  think 
the  term  fool  "  is  not  any  too  stmng  for 
the  dupes  who  ignore  principles  of  commer-- 
cial  law,  which  are  as  fixed  as  those  of 
mathematics.  People  see  attempts  to  cr-eate 
values  by  legislation,  combination,  trusts, 
and  other  schemes,  that  make  money  b}' 
"  manipulation,"  but  such  money  is  always 
lost  b^'  some  one. — Industries. 


THE  engineeh. 


NO  MORE  OCEAN  RACING. 

The  practice  of  I'acing  steamships  of  rival 
lines  acr'oss  the  Atlantic  is  to  be  discontin- 
ued, and  we  ^hall  have  no  mor-e  falsehoods 
about  vessels  making  20  knots  for'  imi)0ssi- 
ble  [>er'iods  of  time.  Aided  by  wind  and  ])y 
sea,  a  high-powered  ship  may  make  20  knots 
for'  24  hour's,  but  upon  her'  own  jjower  and 
her- own  lines,  there  ar-e  but  few  vessels  afloat 
which  can  make  20  knots  for-  24  iiour'S  At 
last  the  gr-eat  com|)anies  have  ffnind  out  t  hat 
it  does  not  pay  to  atteirrpt  the  impossible, 
and  that  no  matter  how  many  pas.senger  s 
ar-e  attracted  by  repor  ts  of  high  speed,  the 
expense  account  is  enor'mous.  Engirreer's' 
cr-ews  will  be  glad  to  learrr  of  this  decision, 
for  upon  them  came  the  brunt  of  the  experi- 
ment. 

'■Butthe  difficulties  and  troubles  in  the  en- 
gine r-oom  of  the  racing  cr-aft  are  insignificant 
beside  those  in  the  fir-e  room.  '  When 
for-ced  dr-aught  is  used,'  said  one  of  the  '('iti/ 
of  Neiv  York's  '  fir-emen  to  a  New  Yor'k 
Tunes  r'eporter,  '  the  heat  in  the  lir-ei-oorns 
in  deep  ships  sometimes  rises  to  as  much  as 
150°.  Ever-ything  is  sacrificed  to  get  air'  to 
the  fires.  The  men  must  do  without.  To 
pass  between  the  boiler's  means  facing  a  tem- 
perature positively  frightful.  The  engineers 
ar'e  often  driven  to  their  wits'  ends  to  keep 
the  men  up  to  their  work.'  In  the  opinion 
of  many  tr'ansatlantic  experts  there  never 
was  a  mor-e  unwise  policy.  Under  these  cir-- 
curnstances  the  steamship  companies  do  well 
to  abolish  their  r-aces,  for  skillful  fir'emen 
cannot  longer  be  employed.  Itis  thestr-ong- 
est  men,  the  merr  who  have  the  gr-eatest  phy- 
sical power's  of  endur-ance,  upon  whom  the^' 
must  I'ely,  and  these  do  notcontr-ibute  to  the 
safety  of  the  ship  or  its  engines. 

"  By  pi-olonging  the  duration  of  the  trip 
acr-oss  the  Atlantic  a  few  hours  an  enor- 
mous saving  in  coal  is  effected,  but  from  a 
pecuniary  point  of  view  the  saving  of  a  few 
hundred  tons  counts  for  nothing,  and  pr-ob- 
ably  was  of  no  importance  in  the  considera- 
tions that  led  to  the  suppression  of  the  rac- 
ing fever.  The  companies  acted  for  the 
r-easons  already  stated,  namely,  that  the 
racer-s  meant  mor-e  costly  ships  with  finer- 
•lines  and  less  carr^-ing  capacity  ;  great 
danger,  especially  from  collision  with  ber-gs 
and  ships,  and  extr'eme  risk  in  the  engine 
and  flr'e-rooms.  The  question  of  vibr-ation 
may  also  have  been  of  importance.  In  one 
of  the  noted  racers  the  vibr-ation  is  so  gr-eat 
that  probably  there  ar-e  few  passengei^s  who 
would  not  beg  the  captain  to  take  an  extr'a 
day  on  the  voyage  in  or-der  that  they  might 
get  a  little  relief  from  the  constant  jar  of 
the  machinery,  and  the  bodily  wear-  and 
tear  from  shaking  and  unr-est.  These  ai-e 
all  excellent  reasons,  if  any  reasons  ar-e 
needed,  why  risks  should  be  reduced  to  a 
minimum.  The  tr'aveling  public  her-eafter 
may  not  get  to  Europe  at  a  five-day  rate, 
but  it  will  have  a  peace  of  mind  and  a  sense 
of  security  that  it  never  had  before.  In 
abolishing  the  fr-antic  effor-ts  of  ocean  steam- 
ships to  br-eak  r-ecor-ds,  the  companies,  in  the 
language  of  a  New  Yor-k  agent,  have  taken 
a  stitch  in  time,  which,  accor-ding  to  a  time- 
honoi-ed  maxim,  saves  nine." 

Well,  "to  this  complexion  has  it  come  at 
last."  Reader-s  of  The  Engineer  will  bear 
us  out  in  the  statement  that  we  have  always 
pr'otested  against  ocean  racing  upon  the 
very  grounds  given  above. 


Here  is  the  latest  "mechanical  genius" 
discovered  by  the  newspapers.  ^Mechanical 
geniuses  belong  to  the  same  family  as  the 
great  society  acti'esses  who  achieve  great- 
ness in  a  niglit.    All  fakes  ! 

'•  In  1SS9  I  discovpreil  the  rotary  engine.  Thi.i  en- 
gine clilTers  from  afl  oihers  in  tliese  principle?  :  It  is 
simple,  odsts  one  tentli  ie^s  than  other  engines,  and 
saves  20  per  cent,  of  steam,  and  has  no  eccentric. 
There  is  no  danger  of  explosion,  and  every  ounce  of 
steam  is  used  from  the  boiler.  This  engine  is  made 
wholly  under  my  supervision,  and  is  now  patented, 
and  it  is  my  intention  to  put  it  out  in  order  to  prove 
its  merits,  and  will  tlien  sell  it  to  any  prominent 
manufacturer.''  (?) 

Yes:  and  50  j-ears  before  this  genius  was 
born  there  were  too  many  rotary  engines. 
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"PRETTY  GOOD  WORK." 

We  once  stood  by  a  bargain  seeker  in  a 
market,  who  was  chafferirrg  over  a  lot  of 
eggs.    "Are  the^'  good  egg.s?"  quoth  he. 

"Well,"  said  tlie  seller,  "they  are  pietty 
good  eggs." 

What  did  he  mean  by  that?  Probably 
that  t  lie^'  vver'e  not  good  at  all;  quite  bad  in 
fact,  for  there  are  no  pi'etty  good  eggs  in 
the  world.  They  are  either-  good,  or'  tliey 
are  bad.  In  precisely  the  same  quandary 
was  an  irisp»;ctor'  fr  iend  of  our-s  who  had  to 
pass  judgmerrt  on  a  lot  of  machirre  wor  k 
which  the  most  cursory  examination 
showed  to  be  bad.  We  cannot  r'eflt  brasses 
that  yawn  at  the  flanges,  and  move  side- 
wise  where  they  are  not  intended  to  move. 
We  cannot  refit  gibs  and  keys  when  we 
can  stick  cards  in  between  them  and  the 
strap,  and  we  cannot  do  a  lot  of  other  things 
over'  upon  spoiled  jobs  which  never  should 
have  been  allowed  to  gf;t  past  the  scrap 
heap.  Our  inspector  fr  iend  was  in  a  (piari- 
dar'3',  because  he  was  much  too  good- 
natur-ed  a  man  for  his  post,  but  his  duty  was 
so  {)lairi  in  the  matter  that  he  reluctantl\- 
notified  the  builders  that  if  they  would  do 
this  and  do  that  (in  i-eality  do  the  job  over 
again  in  its  costliest  details),  he  would  let 
it  go.  "Itis  pretty  good  work,"  he  said, 
amiabl}'.  "Pretty  good  work?"  What  is 
that?  Is  there  any  medium  between  a  good 
job  and  a  bad  one?  If  thei-e  is,  we  have  not 
found  it.  It  makes  no  difference  what  the 
class  of  work  is;  it  may  shine  with  radiance 
like  the  fixed  stars,  or  it  may  be  rough  and 
uncouth  in  its  outlines;  thei'e  is  a  slandar-d 
of  excellence  for  each.  The  hand  and  the 
eye  of  the  mechanic  shows  in  i-ough  work  as 
quickl}'  as  it  does  in  smooth,  and  wor  k  is 
good  or  bad  according  to  whether-  it  is  faith- 
fully done  with  a  view  to  endur-ance,  or 
hastily  done  to  get  the  buyer's  money,  and 
answer  no  letters  of  pr-otest  after  it  has  been 
gotten.  There  can  be  no  pretty  good  ma- 
chine wor-k;  it  admits  of  no  qualification;  it 
is  either  good  or  bad. 

The  "Serve"  boiler  tube,  so-called  from 
its  inventor,  has  ribs  pr-ojecting  internallv 
for  its  entir-e  length,  and  it  is  intended  to  in- 
cr-ease  the  evaporating  power  of  the  boiler 
by  augmenting  the  internal  sur  face  exposed, 
and  its  conductivity.  This  seems  fallacious, 
for  the  capacity  of  the  tube  is  bounded  by 
its  exter-nal  surface  and  it  can  give  no  more 
than  can  be  r  adiated  by  a  given  surface  in  a 
given  time.  Otherwise  such  tubes  ar-e  ob- 
jectionable, by  reason  of  the  impossibility  of 
cleaning  them,  and  In-  cinders  or  small  coal 
getting  between  the  ribs  and  choking  the 
tubes. 

Upon  this  device  the  Boston  Herald  saj's: 
It  is  claimed  that  l>y  thi>  change  a  saving  is  made 
of  al)out  10  per  cent,  "in  tiie  con^-umption  of  fuel — a 
claim  wliich,  if  it  can  be  maintained  in  general  prac- 
tice, irill  tend  to  ajipreriahl y  decrease  the  cost  of  lho«e 
fiirvis  of  iraiisj)urt<itii/n  and produvtion  tchere  steam 
poiri  r  has  to  be  employed. 

What  this  means  we  are  unable  to  say. 

The  opinion  of  all  who  have  seen  the 
'Cushin(/'  has  been  in  the  highest  degr-ee  fa- 
vor-able to  her  style  of  cr-aft.  and  it  is  pi-e- 
sumed  that  the  gener'al  satisfaction  which 
she  has  given  has  induced  the  Secretary  of 
the  Nav^-  to  send  her  abr-oad  as  a  repre- 
sentative of  one  of  the  new  and  formidable 
types  of  the  torpedo  service  of  this  country. 
That  the  '  dishing'  would  excite  favorable 
comment  in  European  naval  circles  thei-e 
can  be  no  doubt. — N.  Y.  Times. 

We  beg  leave  to  differ.  Germany  and 
England  have  torpedo  boats  that  far  sur- 
pass the  'Cnshing'  in  speed.  The  spectacle 
of  an  American  torpedo  boat  with  a  foj-eign 
boiler  on  boar-d  would  not  excite  favorable 
comment  we  should  say. 

The  man  who  wants  to  rise  in  the  world 
will  try  to  learn  fi-om  all  sources,  and  will 
not  be  deterred  because  of  ridicule.  The 
jealous  and  envious,  the  ignorant,  and  lazy 
men,  will  tiw  to  pull  him  down,  but  no  one 
can  prevent  a  man  who  really  wishes  and 
means  to  get  ahead,  from  achieving  his  ends. 
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THE   PROCESS  OF  STEAM  IN  ITS  DE- 
VELOPMENT OF  POWER  BY  MEANS 
OF  A  STEAM  ENGINE.* 

By  Chief  Engineer  Isherwood,  U.  S.  N. 

The  steam  jacket  is  a  contrivance  for 
maintaining-  the  metal  of  the  cylinder  at  the 
temperature  of  the  entering  steam,  and  thus 
preventing-  the  liquefaction  due  to  the  heat 
interaction  of  the  metal;  the  liquefactions 
due  to  the  other  specified  causes  are  not, 
however,  affected  by  the  jacket;  it  does  not 
touch  them.  As  the  result  of  the  preven- 
tion of  the  liquefaction  due  to  the  heat  inter- 
action of  the  metal,  there  is  no  water  of 
liquefaction  to  be  revaporized  during-  the  ex- 
pansion portion  of  the  stroke  of  the  piston, 
therefore  the  pressure  shown  on  the  indica- 
tor diagram  hy  the  expanding-  steam  would 
be  less  than  in  the  case  of  non-jacketed  cyl- 
inders, were  it  not  for  the  increase  of  press- 
ure caused  by  the  hig-her"  temperature  of 
the  jacket.  As  a  practical  fact,  the  pressure 
of  the  expanding-  steam  in  both  jacketed  and 
non-jacketed  cylinders  closely  follows  the 
Mariotte  law,  the  increased  pressure  due  to 
the  jacket  temperature  when  the  jacket  is 
used  being-  about  equaled  b^'  the  increased 
pressure  due  to  the  vaporization  of  water 
of  liquefaction  when  the  jacket  is  not  used. 
The  heat  imparted  to  the  metal  of  the  cylin- 
der  by  the  steam  jacket  is  entirely  utilized 
in  the  production  of  power  by  increasing-  the 
pressure  of  the  expanding-  steam — superheat- 
ing- it — the  temperature  of  that  steam  being- 
maintained  constant  throughout  its  expan- 
sion and  equal  to  that  of  the  jacket  steam, 
so  that  the  pressures  of  titie  expanding- 
steam  are  in  exact  accordance  with  the 
Mariotte  law.  The  water  of  liquefaction 
drawn  from  the  steam  jacket  represents  the 
heat  that  has  been  imparted  to  the  expand- 
ing steam  and  wholly  used  by  the  latter  in 
the  production  of  increased  pressure  upon 
the  piston.  The  net  result  of  employing  the 
steam  jacket  is  the  prevention  of  all  the 
liquefaction  caused  b3'  the  heat  interaction 
of  the  metal  and  the  expanding  steam,  with- 
out expenditure  of  heat  therefor.  The  steam 
jacket  places  the  cylinder  in  nearly  the 
economic  position  it  would  have  were  it 
made  of  some  adiabatic  material,  some 
material  impervious  to  heat.  If  the  cylinder 
metal  were  absolutely  impervious  to  heat, 
the  pressure  of  the  expanding  steam  in  a 
steam  jacketed  cylinder  would  be  as  much 
less  than  the  pressure  according  to  the 
Mariotte  law,  as  was  due  to  the  loss  of  heat 
transmuted  into  the  power  developed  by 
that  steam  James  Watt  considered  the 
steam  jacket  to  be  his  greatest  invention, 
and  there  can  be  no  doubt,  from  the  point  of 
view  of  intellectuality  and  complete  origin- 
ality, of  the  accuracy  of  that  opinion,  al- 
though he  did  not  know  either  the  rationale 
or  the  limits  of  its  efficiency.  It  was  a  real 
inspiration  of  genius.  The  eflBciency  of  the 
steam  jacket  is  mainly  connected  with  the 
expensive  use  of  steam,  and  is  in  proportion 
to  the  measure  of  expansion  with  which  the 
steam  is  used.  When  the  steam  is  used 
without  any,  or  with  but  little,  expansion, 
the  advantage  of  the  jacket  is  nothing  or 
next  to  nothing,  and  how  Watt,  whose  prac- 
tice was  restricted  to  low-pressure  steam, 
used  with  very  little  expansion,  could  have 
formed  so  high  an  opinion  of  its  economic 
value  under  such  limitations,  is  inconceiv- 
able. His  estimate  of  its  efficiency  was 
strangely  exaggerated,  and  the  reasons  he 
assigned  for  its  beneficial  action  were  both 
erroneous  and  inadequate.  After  Watt, 
low  pressures  and  small  expansions  remain- 
ing still  the  rule,  the  steam  jacket  fell  into 
disuse,  as  its  economic  results  in  such  cases 
proved  too  small  to  justify  the  construction 
expense  and  supervision  trouble  connected 
with  its  employment.  However,  since  high 
pressures  and  large  expansions  have  become 
the  general  practice,  the  steam  jacket  has 
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been  reintroduced,  and  the  economic  gain 
obtained  by  it  under  these  conditions  fully 
sustains  the  exalted  opinion  which  its  inven- 
tor always  had  of  it. 

Beside  the  steam  jacket  as  a  furnisher  of 
heat  externally  to  the  metal  of  the  cylinder, 
there  are  three  other  sources,  namely,  the 
heat  carried  by  conduction  from  the  valve 
chest  of  the  cylinder,  the  heat  generated  by 
the  friction  of  the  piston,  piston  rod,  and 
slide  valve,  and  the  sensible  heat  produced 
by  the  cushioning  of  the  steam  in  the  cylin- 
der. The  first  two  of  these  sources  of  heat 
are  obvious,  the  last  requires  explanation. 

The  cushioning  of  the  back  pressure 
steam  is  effected  by  the  closing  of  the  ex- 
haust port  of  the  cylinder  before  the  piston 
reaches  the  end  of  its  stroke,  thus  imprison- 
ing whatever  back-pressure  steam  then  re- 
mains in  the  cylinder.  The  piston,  continu- 
ing to  advance,  compresses  or  "cushions" 
this  steam,  increasing  not  oiily  its  pressure 
b^'  the  compression,  but  its  sensible  heat  by 
the  thermal  equivalent  of  the  work  done  by 
the  compression.  Now  the  back-pressure 
steam,  thus  heated  by  the  work  of  com- 
pression, is  in  contact  at  the  commencement 
of  the  compression  with  the  metal  of  the 
cylinder  at  the  temperature  of  the  back 
pressure  just  previous  to  the  commence- 
ment of  the  compression.  From  the 
moment,  therefore,  that  the  cushioning  com- 
mences, the  cooler  metal  takes  up  heal  from 
the  cushioned  steam  and  liquefies  an  equiva- 
lent portion  of  it.  This  continuous  compres- 
sion, generation  of  sensible  heat,  and  ab- 
straction of  the  same  by  the  metal,  con- 
tinues until  the  end  of  the  stroke  of  the  pis- 
ton is  reached.  The  metal  thus  abstracting 
a  large  portion  of  the  heat  of  compression, 
has  its  own  temperature  correspondingly 
increased,  with  the  economic  result  that 
less  of  the  steam  entering  from  the 
boiler  on  the  opening  of  the  steam  port,  is 
liquefied  by  that  metal.  The  compressed 
back-pressure  steam, having  its  temperature 
at  the  commencement  of  the  compression 
the  same  as  that  of  the  metal  with  which  it 
is  in  contact,  increases  very  slowly  in  press- 
ure owing  to  this  abstraction  of  heat,  and  a 
great  deal  of  compression  is  required  to  pro- 
duce much  of  a  "cushion"  cui've  on  the  in- 
dicator diagram.  The  experimental  curve 
varies  enormously  from  the  theoretical  one. 
In  fact,  considerable  reduction  of  space 
takes  place  before  the  curve  sensibly  com- 
mences, the  liquefaction  by  the  cool  metal 
being  equal  to  the  compression.  When  the 
compression  has  reached  a  certain  degree, 
and  consequent  high  temperature,  the  lique- 
faction of  the  compressed  steam  has  become 
so  great  that  there  is  no  further  increase  of 
pressure,  and  the  curve  rather  abruptly 
changes  to  nearly  a  horizontal  line,  showing 
that  the  abstraction  of  heat  from  the  steam 
by  the  metal  has  become  equal  to  the  heat 
put  into  the  steam  by  the  compression.  This 
appearance  can  always  be  observed  on  the 
diagram  if  the  steam  eccentric  be  set  "late," 
so  as  not  to  give  "lead"  to  the  entering 
steam,  but,  on  the  contrary,  opening  the 
steam  port  a  little  after  the  piston  has  com- 
menced its  return  stroke.  When  there  is 
steam  "lead"  this  appearance  is  masked, 
but  it  is  always  there,  and  the  cause  of  it 
renders  any  cushioning  up  to  the  pressure 
of  the  entering  steam  verj'  difficult  to  obtain; 
hence,  nothwithstanding  the  greatest  prac- 
ticable amount  of  cushioning,  some  steam 
lead  is  always  found  necessary  to  fill  the 
waste  spaces  at  the  end  of  the  cj'linder  with 
steam  of  boiler  pressure  at  the  commence- 
ment of  the  stroke  of  the  piston.  Were  it 
not  for  the  air  mingled  with  the  back-press- 
ure stem,  the  "cushion"  curve  would  be 
much  less  than  it  appears  on  the  indicator 
diagram. 

Evidently,  all  the  heat  of  compression  put 
into  the  back-pressure  hy  the  cushioning, 
that  was  abstracted  by  the  cooler  metal  of 
the  cylinder,  upon  M'hich  the  cushioning  was 
effected,  went  to  inci^ease  the  temperature 
of  that  metal,  and  to  thereby  reduce  its 
liquefying  power  upon  the  steam  entering 


from  the  boiler  on  the  opening  of  the  steam 
valve.  The  temperature  thus  imparted  was 
a  clear  thermal  gain;  the  bulk  of  pressure 
cushioned  reproducing  the  power  expended 
in  the  cushioning.  The  entire  indicator  dia- 
gram, measured  down  to  the  zero  line  of 
pressure,  represents  the  entire  dynamic 
effect  of  the  steam  per  stroke  of  piston;  the 
weight  of  steam  expended  to  produce  this 
diagram  is  also  evidently  the  weight  enter- 
ing the  cylinder  per  stroke  of  piston  from 
the  boiler,  plus  the  weight  of  the  cushioned 
steam;  and,  just  as  evidently,  the  weight  of 
steam  entering  the  cylinder  from  the  boiler 
per  stroke  of  piston,  produces  the  whole  of 
the  diagram,  excepting  the  cushioned  por- 
tion, that  is,  the  portion  between  the  zero 
line  and  the  back-pressure  line  during  the 
cushioning  portion  of  the  stroke  of  the  pis- 
ton, so  that,  consequently',  this  portion  must 
be  produced  by  exactly  the  weight  of  steam 
cushioned.  Hence,  there  is  neither  loss  nor 
gain  dynamically  by  cushioning;  but  there 
is  in  all  cases  the  thermal  gain  described. 

As  an  illustration  of  the  effect  exerted 
upon  the  cushioning  by  the  temperature  of 
the  metal  of  the  cjiinder,  may  be  stated  that 
the  cushion  curves  formed  with  the  same 
mechanism,  the  same  back-pressure,  and  the 
same  point  of  closing  the  exhaust  port,  are 
very  different,  according  as  the  steam  en- 
tering the  cylinder  is  of  higher  or  lower 
pressure.  As  the  pressure  of  the  entering 
steam  is  lowered — its  temperature  lowering 
with  its  pressure — the  temperature  of  the 
metal  of  the  entire  cylinder  is  lowered,  the 
same  measure  of  expansion  being  used,  so 
that  when  the  cushioning  commences,  the 
back-pressure  steam  is  compressed  upon 
metal  of  lower  temperature  than  would  have 
been  the  case  had  the  entering  steam  been  of 
higher  pressure  and  temperature.  The  re- 
sult appears  on  the  indicator  diagram  in  the 
smaller  curves  of  the  cushioning,  these 
curves  becoming  less  and  less  marked  as  the 
pressure  of  the  entering  steam  is  more  and 
more  lowered.  The  curves,  as  the  entering 
steam  is  lowered  in  pressure,  seem  to  com- 
mence later  and  later,  and  to  rise  to  a  less 
and  less  height,  the  liquefaction  during  the 
compression  becoming  greater  and  greater 
in  proportion  to  the  less  and  less  tempera- 
ture of  the  metal  of  the  cylinder. 

There  is  an  absolute  practical  necessity  in 
order  to  avoid  shock  fi'om  concussion,  to 
bring  the  piston  and  its  attached  parts  to 
rest  slowly  as  the  end  of  the  stroke  is  ap- 
proached, and  to  have  the  waste  spaces  at 
the  end  of  the  cylinder  filled  with  steam  of 
the  boiler  pressure  readj'  for  the  return 
stroke,  and  to  have  such  an  opening  of  the 
steam  port  as  will  maintain  this  pressure 
with  the  moving  piston  up  to  the  point  of 
cutting  off  the  steam.  All  this  is  accom- 
plished by  giving  the  steam  valve  "lead," 
but  the  method  entails  a  serious  economic 
loss.  The  steam  admitted  during  the  lead 
simply  adds  to  the  back  pressure  against  the 
back  pressure,  and  nothing  is  recovered 
from  it;  the  additional  back  pressure  is  a 
total  dynamical  loss.  Hence,  these  waste 
spaces  should  be  filled  as  much  as  possible 
by  cushioned  backpressure,  and  the  "lead" 
reduced  to  the  minimum  possible.  In  this 
waj',  if  the  setting  of  the  valve  has  been 
judicioush'  done,  a  further  gain  can  be  in- 
directly made  hy  cushioning. 

There  has  been  .shown  in  the  case  of  a  non- 
steam-jacketed  cylinder,  that  during  the 
portion  of  the  stroke  of  its  piston  between 
the  commencement  of  the  stroke  and  the 
point  of  cutting  off  the  steam,  the  cylinder 
acts  as  a  surface  condenser,  liquefying  suf- 
ficient of  the  entering  steam  to  furnish  the 
heat  needed  to  raise  the  temperature  of  the 
metal  of  the  cylinder  fi'om  the  back  press- 
ure temperature  to  the  temperature  of  the 
entering  steam.  But  from  the  point  of  cut- 
ting off  to  the  end  of  the  stroke  of  the  piston, 
and  during  the  whole  of  the  exhaust  stroke, 
the  cylinder  acts  as  a  boiler,  boiling  off  and 
revaporizing  the  water  of  liquefaction  de- 
posited on  the  metallic  surfaces  during  the 
portion  of  the  stroke  between  its  commence- 
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ment  and  the  closing-  of  the  cut-off  valve. 
Now,  there  can  be  known  by  calculation 
whether  all  of  this  water  of  liquefaction  is  re- 
vaporized  during-  the  expansion  portion  of 
the  stroke  of  the  piston,  or  whether  some  of 
it  is  revaporized  during  the  exhaust  stroke 
while  the  exhaust  por-t  is  open.  If  it  is 
wholly  vaporized  during^  the  expansion  por- 
tion of  the  stroke,  leaving  nothing  to  be 
boiled  off  duiing  the  exhaust  stroke,  a 
very  valuable  and  interesting-  result  follows, 
namely,  the  determination  expet-imentally 
by  weight  of  nearly  all  the  steam  li(iuefied 
by  molecular  action  as  distinct  from  the 
weight  of  steam  liciueded  by  metallic  inter- 
action, both  being-  experimentally  determin- 
able. 

(To  be  continued.) 


LUBRICATING  OILS. 

Before  dealing  with  the  oils  used  for  lubri- 
cation, it  is  necessary  to  consider  what  con- 
stitutes an  elTicient  lubricator.  A  good  lu- 
bricating oil  must  have  sufficient  body  to 
keep  the  surfaces  between  which  it  Hows 
from  coming-  into  contact,  hence  the  reason 
why  high  g-ravity  oils  are  now  so  much  used 
on  all  classes  of  machinery;  but  at  the  same 
time  everything-  depends  on  the  class  of 
work  on  which  the  oil  is  to  be  employed.  If 
for  lig-ht  machinery,  a  very  heavy  oil  would 
have  a  tendency  to  clog-  the  bearings,  thus 
impeding- the  speed;  therefore  for  all  ordinary 
machinery  an  oil  ranging-  in  gravity  from 
.850  to  .890  should  be  employed;  whilst  for 
heavy  machinery,  oils  ranging  fi'om  .900  to 
.980  should  be  chosen. 

Another  important  feature  is  to  obtain 
oils  having  the  greatest  amount  of  liuiditj^ 
consistent  with  body.  Many  oils  are  selected 
because  they  are  apparently  of  high  gravity, 
but  such  is  not  always  the  case.  The  com-- 
monest  kerosene  burning  oils  can  now  be 
given  an  artificial  gravity  resembling  cas- 
tor oil,  and  yet  immediately  the}'  become 
heated,  even  to  a  moderate  temperature, 
they  run  oil  the  bearings  like  water.  Many 
of  the  Russian  mineral  oils  now  on  the 
market  have  a  gravity  of  about  .920,  are 
very  highly  refined,  and  of  a  splendid  color, 
and  yet  when  heat  is  applied  they  instantly' 
lose  "their  gravity,  become  limpid,  and  are 
quite  useless  for  the  purpose  for  which  they 
are  required.  Russian  oils  are  very  useful 
in  making  up  compounds  with  oils  not  affect- 
ed by  temper-ature,  as  they  supply  bod}'  to 
an  oil  which,  although  an  excellent  lubri- 
cant, could  not  be  used  for  heavy  machinery 
on  account  of  its  low  gravity. 

Another  point  to  be  considered  is  to  find  an 
oil  with  a  maximum  capacity'  for  receiving 
and  distributing  heat,  together  with  a  free- 
dom from  tendency  to  gum  or  oxidize,  hence 
none  of  the  drying  oils  should  be  used  for  lu- 
bricating purposes, and  under  this  head  users 
of  lubricants  must  be  warned  against  a  pro- 
cess which  has  lately  been  discovered  of 
adulterating  lubricating  oils  with  soap,  by 
which  is  produced  a  very  fine  sparkling  oil 
of  gravity  higher  than  castor,  but  utterly 
useless  for  lubrication.  Users  of  lubricating 
oils  often  lay  far  too  much  stress  on  the 
color  of  the  oil,  but  with  many  methods  now 
known  of  giving  any  oils,  good  or  indiffer- 
ent, any  color,  either  ruby,  golden  or  black, 
by  the  addition  of  the  smallest  percentage 
of  the  many  aniline  colors  soluble  in  oils,  the 
color  should  no  longer  be  taken  as  a  test  of 
quality,  all  that  is  required  being  that  the 
oil  should  be  bright  and  free  from  insoluble 
matter.  It  is  essential  that  a  lubricating 
oil  should  be  neutral — that  is,  it  should 
neither  be  acid  nor-  alkaline.  In  the|refining- 
of  many  kinds  of  oil,  mineral  acids  and  al- 
kaline earths  are  used,  and,  especially  in  the 
cheaper  oils,  sufficient  care  is  seldom  exer- 
cised in  washing  them  free  from  all  traces  of 
acid;  it  is  well-known  that'some  manufactur- 
ers often  leave  a  large  portion  of  alkali  in 
the  oils,  as  this  greatly  helps  to  make  up 
their  gravity. 

Having  now  dwelt  on  what  are  the  re- 
quirements of  a  good  lubricant,  the  next  step 
will  be  to  describe  several  ready  tests  by 


which  the  utility  of  the  oils  can  be  quickly 
determined;  not  tests  and  analyses  which 
can  only  Vie„  worked  by  competent  chefnists, 
but  ready  methods  which  can  I  be  employed 
by  any  or-diiiary  user  of  machinei-y.  With 
regard  to  the  gt-avity,  this  is  an  essential 
step,  and  in  order  to  find  this  we  have  grav- 
ity bottles,  Sprengel's  tubes,  etc.,  all  of 
wliicli  necessitate  the  use  of  a  balance.  TIh; 
simplest  method  is  therefore  to  use  an  oi-- 
dinary  hydrometer.  The  oil  is  placed  in  a 
cylindrical  glass  vessel,  and  the  liydrom(!ter- 
floating-  in  the  oil  marks  the  gravity  im- 
mediately, taking  water  as  1000.  This 
method  is  very  useful,  because  the  gravity 
of  the  oil  can  be  determined  at  any  tempera- 
ture; while  by  the  more  complicated  methods 
it  is  very  dillicult  to  determine  the  gravity 
at  any  other  temperature  than  that  of  the 
ordinary  atmosphere;  but  with  the  hydr-o- 
meter  the  glass  vessel  can  be  heated  in  a 
water  bath,  and  the  gravity  taken  by  placing 
the  hydrometer  in  the  oil  at  any  moment 
By  this  means  it  can  be  seen  if  the  sample 
retains  its  original  gravity  when  heated. 

The  "flashing  point"  of  an  oil  is  under- 
stood to  mean  the  temperature  at  which  the 
escaping-  vapor  will  momentarily  ignite. 
The  standard  animal  and  vegetable  lubi-icat- 
ing  oils,  and  all  mineral  oils  of  good  body 
and  high  gravity,  decompose  or  vaporize 
only  at  temperatures  exceeding  that  of  steam 
in  ordinary  engines,  but  nevertheless  man.y 
of  the  lubricating  oils  now  in  the  market  are 
so  worthless  that  it  is  very  essential  to  know 
a  ready  means  of  ascertaining  their  flashing 
point.  Many  ver^'  good  forms  of  testers, 
such  as  Abei's,  Bernstein's,  or  Bailey's,  are 
used,  and  they  are  all  more  or  less  on  the 
same  plan,  namely,  consisting  of  a  metal  re- 
ceptacle for  containing  the  oil  surrounded 
by  a  water-bath  with  a  lamp  for  heating  the 
bath.  The  vessel  containing  the  oil  is 
closed,  with  the  exception  of  a  small  aper- 
ture through  which  the  vapor  ascends;  a 
small  gas  jet  is  continually  played  over  this 
aperture,  and  instantly  the  vapor  flames  the 
temperature  is  noted,  this  constituting  the 
flashing  point  of  the  oil.  But  all  these  test- 
ers require  very  careful  manipulation,  and 
the  writer  suggests  a  simple  apparatus, 
which  can  be  worked  very  easily,  and  at  the 
same  time  gives  very  accurate  results.  A 
small  glass  beaker  is  fitted  into  a  larger 
one  by  means  of  a  cork  or  india-rubber  band; 
the  former  is  to  contain  the  oil,  the  latter 
serves  as  a  water  bath.  The  smaller  beak- 
er is  closed  at  the  top  by  means  of  a  cork, 
through  which  is  inserted  a  thermometer 
dipping  well  into  the  oil,  and  a  small  piece 
of  glass  tubing  tapering  to  a  point,  through 
which  the  vapor  ascends.  The  oil  should  be 
on  an  exact  level  with  the  water  in  the  outer 
vessel,  so  that  the  same  pressure  exists  in 
both  vessels;  and  when  an  oil  to  be  tested  is 
supposed  to  have  a  flashing  point  above  that 
of  boiling  water,  an  oil  bath  should  be  used 
in  place  of  water.  Everything  being 
ready,  the  apparatus  is  stood  on  a 
sand  bath,  under  which  is  placed  a  spirit 
lamp,  and  gradual!}'  heated.  A  light  is  ap- 
plied continually  to  the  aperture  through 
which  the  vapor  from  the  oil  is  ascending, 
and  immediately  a  small  blue  flame  appears 
the  temperatute  is  noted,  and  the  llasiiing 
point  of  the  oil  under  examination  thus  de- 
termined. An}' oil  having  a  flashing  point 
below  300  deg.  Fah.  should  be  at  once  dis- 
carded as  useless. 

Another  very  important  test  is  the  vis- 
cosity or  fluidity  of  an  oil.  A  very  simple 
and  general  test  of  fluidity  is  to  dip  blotting 
paper  in  the  oil  and  hold  it  up  to  di-ain;  sym- 
metrical drops  indicate  good  fluidity;  a 
spreading  tendency,  viscosity.  Again,  an 
ordinary  glass  tube  having  a  diameter  of 
half  an  inch,  tapering  to  a  point  at  one  end, 
and  marked  into  divisions  of  1  in.,  will  an- 
swer all  ordinary  purposes  for  testing  the 
viscosity  of  an  oil.  The  oil  to  be  tested  is 
placed  in  this  tube  up  to  a  given  mai  k,  and 
is  then  allowed  to  run  out  at  the  tapered 
end  of  the  lube,  and  the  time  taken  is  noted. 
This  is  compared  with  the  time  taken  by 


standard  oils  previously  ascertained  in  the 
same  tube,  and  thus  the  viscosity  of  the  oil 
can  be  detei-mined.  Sometimes  it  is  nece.s- 
sary  to  take  the  viscosity  at  dilferent  tem- 
peratures, and  in  this  case  tlie  glass  tube 
can  be  fitted  into  an  outer  jacket  contain- 
ing water  heat(.'d  up  to  the  i-equired  t<?mper- 
ature.  Foi-all  liglit  macliinery  running  at 
high  speed,  low  gravity  oils  having  a  low 
fluidity  sliould  be  looked  foi-,  wliilst  for 
h(!avy  niMchinciy  of  all  kinds  high  gravity 
oils,  with  a  moderate  lluidity,  should  be  em- 
ployed. 

An  oil  evaporating  moi  e  than  0  per  cent, 
in  twelve  hours,  at  a  temijeratur  e  of  140  deg. 
Fah.,  is  useless,  as  the  evai)oiation  creates 
a  viscous  residue,  or  leaves  the  bearings 
dry.  To  test  for  this,  a  weighed  (juaritity 
of  the  oil  should  be  placed  in  a  porcelain  dish 
and  heated  for  the  lequisite  time,  tlien  cool- 
ed and  weighed  and  sul)tracted  from  the 
original  quantity;  the  difference  in  weights 
constitutes  tli(;  loss  by  evaporation. 

(To  III-  cnuluiui'd.) 

ALUMINIUM  AND  HOW  IT  IS  MADE. 

The  works  of  tlu!  Pittsburg-  Reduction 
Company  were  organized  in  1888;  tlie  process 
is  that  of  Mr.  M.  Hall,  and  deals  with  the 
electrolytic  reduction  of  an  oxide  of  alumin- 
ium by  direct  and  continuous  method.  Less 
than  a  yeai"  ago  the  results  obtained  by  the 
experimental  plant,  consisting  of  a  12.">  h.p. 
high-piessure  compound  engine,  and  two 
dynamos  giving  a  current  of  2'>  volts  and 
10(t0  amperes,  were  so  successful  that  the  in- 
stallation was  increased  to  its  present  size, 
and  is  capable  of  producing  :5T.O  lbs.  of  alum- 
inium per  day.  The  material  used  is  an  oxide 
of  aluminium,  which  is  manufactured  at 
Goldschmeidn,  near  Bi-eslau;  it  is  manufac- 
tured fi  om  bauxite,  which  is  fused  with  car- 
bonate of  soda  and  forms  an  aluminate  of 
soda,  which  being  lixiviated  in  water  is 
thown  down  as  a  white  precipitate,  and  is 
exported  to  Pittsburg  in  that  form;  abund- 
ance of  bauxite  is  met  with  in  North  Caro- 
lina, but  it  cannot  be  reduced  so  successfully 
nor  at  so  moderate  a  pi-ice  in  America  as  it 
is  in  Germany.  It  is  delivered  in  Pitt.sburg 
for  about  5  cents  a  pound,  including  an  im- 
port duty  of  60  cents  per  100  lbs.;  it  is  prob- 
able, ther-efore,  that  it  could  be  manufactured 
profitably  in  Europe  for  about  3  cents  a 
pound. 

The  principle  on  which  the  process  is  based 
consists  in  the  use  of  a  molten  bath  of  various 
fluoride  salts,  which  are  not  decomposed  by 
the  electric  current  passed  through  them, 
but  which  when  in  a  molten  state  decom- 
pose the  alumina  (AL'O"),  separating  the 
oxygen  and  gradually  reducing  the  alumina 
to  a  metalic  mass  of  practically  pure  alumi- 
nium. Prior  to  being  treated,  the  powdered 
alumina  is  placed  in  a  drying  furnace,  and 
moisture  to  the  extent  of  about  per  cent, 
of  the  whole  weight  is  driven  off;  the  white 
precipitate  is  then  ready  for  further  treat- 
ment. As  carried  out  at  the  Pittsburg 
works,  a  series  of  open  iron  vessels  or  pots 
are  placed  on  the  floor  of  the  melting-house 
near  the  wall  that  separates  this  portion  of 
the  works  from  the  electric  plant.  The  pots 
are  of  wrought-iron,  and  are  lined  with  car- 
bon, a  depression  or  well  being  left  at  the 
bottom  of  each;  a  framework  risingabove 
each  pot  serves  to  support  a  series  of  iron 
rods,  to  the  lower  end  of  which  are  attached 
carbon  electrodes;  these  bars  are  held  in  po- 
sition by  binding  screws  and  are  connected 
to  the  positive  poles  of  the  dynamos;  the  cir- 
cuit is  completed  by  conductoi-s  from  the 
negative  poles  to  the  iron  pots.  Into  these 
carbon-lined  receptacles  a  quantity  of  the 
fluoride  salts  is  thrown.  "When  the  current 
is  passed  through  this  mixture  it 
rapidly  fuses,  but  does  not,  it  is  stated, 
niuiergo  any  further  change,  nor  any 
waste,  except  that  due  to  accidental  spill- 
ing-, no  matter  how  long  it  may  be  kept  in  a 
state  of  fusion.  In  this  bath  is  cliarged  a 
(piantity  of  the  alumina,  the  proportions  be- 
ing determined  by  experience;  the  processof 
reduction  then  commences,  every  particle  of 
the  powder  being  subjected  to  the  action  of 
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the  electric  current  by  the  action  of  the 
bath.  The  oxj'g-en  is  absorbed  by  the  car- 
bon electrodes,  and  the  contents  of  the  pots 
are  soon  reduced  to  a  metalic  mass,  vvliich 
does  not  mingle  with  the  electrolytic  bath, 
the  respectiv'e  specific  gravities  being  suf- 
ficiently difTerent  to  prevent  any  mechanical 
mixture.  As  the  contents  of  eacii  pot  are 
run  down,  small  quantities  of  alumina  are 
added,  and  from  time  to  time,  as  the  reduc- 
tion has  become  complete,  the  metal  is  ladled 
from  the  well  in  each  pot — the  fluoride  bath 
being  easily  separated — and  is  pour  ed  into 
moulds  for  subsequent  re-casting-.  The  pro- 
cess is  thus  a  direct  and  continuous  one,  in- 
volving-the  expenditure  of  a  larg-e  amount 
of  electrical  energ-y,  but  one  into  which  the 
action  of  heat,  be.yond  that  necessary  to 
fuse  the  electrolyte  bath,  and  the  alumina^ 
does  not  enter.  The  re  melting-  furnnces,  of 
which  there  is  a  series  sunk  in  the  floor  of 
the  reduction  house,  are  each  only  large 
enoug-h  to  receive  one  crucible.  In  these 
the  metal  is  re-melted  and  cast  into  small  in- 
g-ots,  which  are,  it  is  claimed,  of  an  averag-e 
purity  of  98.5. — Engineering. 

FLYING*MACHINES. 

Hiram  Maxim  says  in  the  New  York 
Times: 

"I  have  been  studying  this  question  about 
eig-hteen  years,  principally  in  the  direction 
of  finding-  some  powerful  and  light  motor, 
but  during-  the  last  two  .years  I  have  em- 
ployed myself  in  working-  out  the  mathe- 
matical part  of  the  problem.  I  have  obtain 
ed  all  the  data  in  German,  Ft-ench,  and 
English.  I  have  also  examined  the  exper-i- 
mental  appar^atus  in  France,  but  am  sorry 
to  say  that  all  the  data  and  information  so 
far  obtained  are  of  verj'  little  value.  Some 
twenty  five  years  ago  a  societ.y  was  formed 
in  England  styled  the  Aeronautical  Society 
of  Gr-eat  Britain,  and  the  society'  numbers 
among  its  members  noblemen  and  eng-ineer's 
of  hig-h  repute.  I  believe  ther-e  ar-e  nine- 
teen difTerent  volumes  in  existence  which 
g-ive  an  account  of  all  their  procedui'es  and 
experiments,  but  during-  all  these  years 
ver-y  little  pr'actical  work  has  been  done. 

Experiments  ar-e  being  conducted  by  me 
with  a  view  of  finding-  out  what  the  sup- 
porting- power  of  a  plane  is  when  driven 
through  the  air  at  a  slight  angle  from  the 
horizontal.  For  this  purpose  1  constructed 
a  very  elaborate  appai'atus,  provided  with 
a  g-reat  number  of  instruments,  and  ar- 
ranged in  such  a  manner  that  I  can  ascei"- 
tain  accur-ately  the  efficiency  of  a  screw 
working  in  air,  the  amount  of  power  re- 
quired to  drive  a  screw,  the  amount  of  push 
developed  by  a  scre\v,  the  amount  of  slip, 
and  also  the  power  required  for  pi'opelling- 
planes  through  the  air  placed  at  diffei-ent 
angles,  as  well  as  to  ascertain  the  friction 
and  all  other  phenomena  connected  with  the 
subject.  I  have  been  experimenting^  with 
motors,  and  have  succeeded  in  making  them 
so  that  they  will  develop  one  horse-power 
for  every  six  pounds.  M.y  experiments  show 
that  as  much  as  133  pounds  may  be  sus- 
tained in  the  air  by  the  expenditure  of  one 
horse-power.  It  is  pr-emature  to  express 
any  opinion;  still,  if  I  am  not  very  much 
mistaken,  I  think  I  can  assert  that  within  a 
few  years  some  one— if  not  mj'self— will 
have  made  a  machine  which  can  be  guided 
throug-h  the  air,  will  travel  with  considei'a 
ble  velocity,  and  will  be  sufficiently  under 
control  to  be  used  for  military  purposes.  I 
have  found  in  my  experiments  that  it  is 
necessary  to  have  a  speed  of  at  least  30 
miles  per  hour — that  50  miles  is  still  more 
favorable,  and  that  100  miles  would  seem  to 
be  attainable.  Everything  seems  to  be  in 
favor  of  high  speed. 

In  order  to  conduct  these  experiments  I 
rented  a  large  park — and  erected  a  wooden 
shed  of  large  dimensions.  I  provided  my- 
self with  every  requisite,  and  employed  two 
eminent  American  mechanics  to  assist  me — 
Mr,  Henry  A.  House  and  Mr.  Henry  A. 
House,  Jr.,  both  of  Bridgeport,  Conn.  These 
gentlemen  have  already  been  working  with 


me  mor'e  than  a  .year,  and  both  seem  very 
confident  of  our  ultimate  success. 

It  is  a  fact  thatweseein  nature  machines 
which  fly,  some  birds  weighing  nearly  fifty 
pounds  each;  even  a  common  goose  can  fly 
without  any  considerable  elfor-t.  It  is  tr-ue 
that  no  one  has  ever  taken  hold  of  the  ques- 
tion in  the  same  way,  and  with  the  same  ap- 
pliances that  I  have.  Most  of  the  experi- 
ments have  been  confined  to  small  machines, 
weighing  only  a  few  ounces,  and  having  for- 
a  motor  a  twisted  rubber  string  or  spir-al 
spring.  If  an  experimenter  has  had  the 
necessary  intelligence  and  mathematical 
knowledge,  he  has  not  had  the  necessary 
room  or  money  to  conduct  his  experiments, 
and  the  results  so  far  have  been  nil,  but  1 
feel  satisfied  that  if  such  men  as  Westirrg- 
house,  Br-ush,  and  Edison  should  ser-iously 
attempt  to  solve  the  question,  they 
would  succeed  in  making  some  sort  of  mach- 
ine that  would  fiy.  I  would  say  that  the 
two  motors  which  I  have  made,  and  which 
weigh  GOO  pounds,  cost  their  weight  in  silver, 
while  an  engine  of  very  much  less  power, 
made  by  a  French  experimenter,  cost  more 
than  three  times  its  weight  in  silver. 


STEAM  ECONOMY. 

The  object  of  this  paper  is  to  consider  as 
briefly  as  possible  the  uses  of  indicator  dia- 
grams as  a  means  of  ascertaining  the  de- 
ficiencies of  marine  engines,  due  to  a  wrong 
distribution  of  steam  through  its  c^'linders 
and  steam  cnests,  and  how  to  use  it  (the 
steam)  to  the  best  advantage  and  effect  a 
saving  in  the  consumption  of  fuel. 

We  will  look  into  the  triple  compound  en- 
gine, as  being  the  one  most  gener-ally  in  use 
now,  but  the  explanations  given  will  gen- 
erally', with  equal  force,  apply'  to  either  the 
two,  three,  or  four  cylindered  compound  en- 
gine. It  will  simplify  our  consider-ation  of 
the  subject  to  suppose  that  we  have  joined  a 
vessel  fitted  with  a  set  of  modern  triple  ex- 
pansions, and  have  received  instructions 
h'om  our  superintendent  engineer  to  take 
otT  some  car-ds,  and  also  to  make  any  altera- 
tions to  tiie  valves  that  we  may  think  will  be 
of  advantage  to  the  job. 

After  being  two  or  three  days  out,  and 
seeing  that  everything  is  apparently  going 
smoothly,  our  indicator  pipes  quite  clear, 
and  indicator  itself  in  good  condition,  we 
proceed  to  take  three  or  four  cards  from 
each  cylinder,  taking-  particular  notice  to 
have  exactl.y  the  same  steam  on  the  boiler 
gauge  all  the  time,  and  not  to  alter  the  in- 
jection, link  gear,  or  thr-ottle  valve  in  any 
way,  while  we  are  busy,  so  as  to  have  the 
conditions  exactly'  the  same  for  each  cyl- 
inder. 

Having  obtained  the  cards  to  our  satisfac- 
tion, the  next  operation  is  to  wor  k  out  the 
hor-se-power  shown  by  all  the  cards,  and 
take  the  mean  of  the  three  or  four  cards  for 
each  cylinder,  so  as  to  be  as  accurate 
in  the  result  as  possible.  A  very  important 
thing  to  aim  at  is  to  have  the  three  cylinders 
developing  the  same  horse  power,  or  as  near 
as  we  can  get  them.  By  so  doing,  the  en- 
gines will  run  mor'e  evenly,  there  will  be  a 
better  twisting  moment  upon  the  shaft,  and 
we  will  have  an  equal  amount  of  wear  on  all 
the  top  and  bottom  ends  and  main  bearings, 
and  considerably  lessen  the  amount  of  over'- 
hauling  required  in  the  cour^se  of  a  voyage  ; 
as  it  is  very  often  found  to  be  the  case,  when 
a  particular  top  or  bottom  end  is  running 
badly,  and  requiring  a  deal  of  atten- 
tion, that  that  engine  is  exerting  more 
power  than  it  was  designed  for;  so  that  the 
cause  of  the  ti-ouble  is  to  be  found  inside  the 
cylinder,  and  not  at  the  bearing,  and  no 
amount  of  ovei'hauling  at  the  bottom  end 
will  put  it  rig'ht. 

Most  engines  now  are  fitted  with  separate 
expansion  levers,  and  it  is  astonishing  what 
a  variety  of  alterations  can  be  made  by  an 
intelligent  use  of  this  means  of  linking  up. 
We  will  consider  a  few  cases  that  ofteji  oc- 
cur, and  can  be  altered  without  moving  the 
sheaves. 

If  the  h.p.  is  linked  up  by  itself,  the  effect 


will  be  to  decrease  the  total  horse-power  of 
the  engines,  but  the  same  ratios  (or  very 
nearly  so)  will  exist  between  the  relative 
powers,  becau.se  if  we  decrease  the  supply 
of  steam  to  the  h  p.  cylinder,  it  will  also  be 
decreased  to  the  other  two  cylinders. 

If  we  were  to  link  up  the  inter  mediate 
gear,  the  result  would  be  to  der-rease  the 
power  of  the  h.p.  cylinder,  and  to  increase 
that  of  the  i.m.p  cylinder;  the  l.p.  will  re- 
main the  same.  This  will,  therefore,  be 
found  a  remedy,  when  the  h.p.  is  highest  in 
power,  the  l.p.  next,  and  the  i.m.p  the  low- 
est. 

Linking  up  the  l.p.  will  increase  the  power 
of  that  engine,  and  decrease  the  power  of 
the  i.m.p.  by  throwing  upon  it  a  greater 
back  pressure,  and  the  h.p.  remains  the 
same.  This  will,  therefore,  be  our  plan, 
when  the  i  m.p.  is  highest  in  power,  the  h.p. 
next,  and  the  l.p.  lowest  Another-  case  is 
to  link  up  both  the  i.m.p.  and  l.p.  and  keep 
the  h.p.  the  same.  This  will  increase  the 
l.p.  and  decrease  the  h.p.,  but  the  i.m.p. 
will  remain  as  before,  and  this  must  be  our 
alteration  when  the  h.p.  indicates  the  most 
power,  with  the  i  m.p.  next,  and  the  l.p.  low- 
est. 

Linking  up  all  three  engines  by  means  of 
the  reversing  gear  will  make  the  same  re- 
sult  on  the  ratios  as  the  last  example, 


but  of  cour.'^e  the  total  hor  se-power-  will  be 
less.  Should  there  be  no  expansion  level's, 
a  small  amount  of  linking  up  can  generally 
be  etfected  by  placing  liners  between  the  feet 
of  the  di'ag  links  and  the  adjustable  brasses. 
Linking  up  is,  of  course,  an  acknowledged 
bad  practice,  if  carried  too  far,  because  by 
so  doing  we  shorten  the  travel  of  valve  and 
obtain  a  slow-  opening  and  cut-ofT,  thereby 
thi'ottling  the  steam  in  its  passage  to  and 
fi'om  the  cylinder.  But  it  may  be  used  to 
advantage  to  a  small  extent,  and  is  a  very 
convenient  way  of  altering  the  cut  off,  if 
better  means  are  not  pi'ovided — such  as  a 
separate  expansion  valve,  or  a  ditlerent 
form  of  gear  with  means  for  vai-ying  the 
cut-off. 

If  a  big  alteration  of  power  is  required,  it 
will  be  necessary  to  alter  the  sheaves:  putting 
the  sheave  forwai'd  and  piecing  the  steam 
edge  of  valve  will  have  the  same  effect  as 
linking  up.  I  heard  of  one  old  compound 
job  where  the  h  p.  engine  was  indicating  "200 
h.p.  more  than  the  l.p..  and  tearing  all  the 
brasses  to  pieces,  but  they  were  brought  to 
within  a  few  horse-power  of  each  other 
by  simply  placing  strips  upon  the  steam 
edges  of  the  l.p.  valve  and  putting  the 
sheave  forward,  thus  making  a  better  run- 
ning-engine and  reducing  the  consumption 
as  well.  In  a  triple,  if  the  l.p.  is  highest  in 
power,  the  i.m.p.  nest,  and  the  h.p.  lowest, 
we  must  do  the  reverse  of  linking  up,  and 
that  is  to  carry  the  steam  further  on  the 
sti'oke.  This  will  be  effected  by  putting 
back  the  l.p.  and  i.m.p.  sheaves  and  chipping 
tJie  steam  edge  of  valve. 

Another  uudoub  ted  source  of  economy  ia 
to  compress  the  exhaust  steam  cushioning, 
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With  jackets. . . 
Witlioiit  jackets. 


23".  1 
139.3 
147 


as  it  is  often  called,  and  this  is  efl'ected  or 
increased  by  tiie  amount  of  steam  lap 
which  is  given  to  the  valve,  also  by  putting' 
on  exhaust  lap.  If  we  have  a  (juicU  moving- 
valve,  it  will  be  easily  seen  how  tiie  advant- 
age of  compressing  the  exhaust  steam 
comes  in,  as  it  not  only  acts  as  a  cushion  to 
overcome  the  inertia  of  the  inovuig  parts 
preparatory  to  another  stroke,  but  also 
raises  tlie  pressure,  and  consequently  the 
temperature  of  the  steam  and  cylinder 
sides  and  ends,  ready  for  the  incoming  liot 
steam  of  the  next  stroke,  thus  checking  the 
tendency  to  inital  condensation  and  the 
necessity  for  heavy  lead.  Although  com- 
pression diminishes  the  effective  mean 
pressure,  it  has  been  found  to  incf(?ase  tlie 
elliciency  of  the  engine  or  the  ratio  of  work 
done  to  steam  expended. 

Perhaps  a  great  deal  of  this  information 
may  be  old  news  to  some  readers,  but  as  it 
is  the  result  of  practical  experience,  it  will 
doubtless  be  of  value  to  others. 

An  important  point  to  study  in  the 
economy  of  the  steam  engine  is  the  use  of 
the  steam  jacket,  but  about  the  real  value 
of  which,  as  a  means  of  effecting  a  saving  in 
the  consumption  of  fuel  grave  doubts  have 
existed. 

The  diagrams  may  all  speak  for  them- 
selves, and  are  the  re- 
sult of  a  consideration 
of  some  experiments  re- 
cently made  on  a  triple- 
expansion  fitted  with 
steam  jackets  round 
the  h.p.  and  i.m.p.  cyl- 
inders, and  the  drains 
from  which  were  led 
into  the  hot-well.  In 
the  case  of  the  h.p.  the  pipe  supplying 
the  steam  was  I'ather  small,  being 
scarcely  big  enough  to  keep  up  a  pressure 
in  the  jacket,  as  high  as  that  of  the  incom- 
ing steam,  and  it  is  partly  owing  to  this 
fault  that  the  h.p.  card  shows  a  less  mean 
pressure  with  the  jacket  than  without.  The 
other  reason  is  that  there  was  4  lbs.  less 
boiler  pressure  when  the  cards  were  taken 
with  the  jackets  on,  than  when  they  were 
taken  with  them  shut  off.  In  all  other  re- 
spects the  conditions  under  which  both  sets 
of  cards  were  taken  were  identically  the 
same,  and  it  will  be  noticed  that  in  both 
cases  the  total  hoi'se-power  is  the  same. 
The  full  lines  show  the  cards  taken  when 
the  jackets  were  "olf,"'  and  the  dotted  lines 
when  they  were  "on." 

The  tables  are  a  collection  of  particulars 
obtained  from  the  diagrams,  and  a  careful 
study  of  them  will  reveal  many  facts  of  in- 
terest. The  second  part  of  the  tables  are  the 
result  of  a  calculation  of  the  lbs.  weight  of 
steam  used  per  minute,  as  found  frotn  the 
diagrams  and  taken  at  various  parts  of  the 
stroke  during  the  expansion  of  the  steam, 
i.e.,  between  the  closing  of  the  steam  port 
and  the  opening  of  the  exhaust  port.  Of 
course,  the  diagrams  do  not  take  account  of 
the  quantity  of  water  that  may  be  in  the 
cylinders  by  condensation  or  priming,  but 
tlie  gradual  increase  in  the  weight  of  steam 
in  cylinders  from  the  cutting  off  steam  in 
the  h.p.  cylinder  to  just  before  the  opening 
of  exhaust  in  the  l.p  cylinder, show  how  enor- 
mous must  be  the  re-evaporation  when  the 
jackets  are  on,  while  without  them  a  big- 
condensation  is  shown.  It  will  be  noticed 
that  at  the  commencement  of  expansion  in 
the  h.p.  cylinder  with  jackets,  there  are 
139.3  lbs.  of  steam  used  per  miimte,  but  at 
the  end  of  expansion  in  l.p.  cylinder  the  dia- 
grams account  for  162.5  lbs.,  thus  showing 
that  there  must  have  been  23.3  lbs.  of  water 
passing  into  the  h.p.  cylinders  per  minute, 
but  which  has  been  re-evaporated  before  the 
steam  has  reached  the  condenser;  while 
without  jackets,  the  card  shows  1-lT  lbs.  of 
steam  per  minute  at  the  h.p.  cutoff,  but 
after  expansion  there  is  onl^-  135.5  lbs.  ac- 
counted for,  and  this  points  to  the  fact  that 
11.5  lbs. has  been  condensed  during  expansion. 
These  two  facts  must  be  carefully  noted, 
viz.,  that  with  jackets,  there  is  a  re-evapo- 


ration during  expansion  of  23.3  lbs.  of  water 
per  minute,  and  without  jackets,  there  is  a 
condensation  of  11.5  lbs.  of  steam  in  the 
.same  time,  and  this  indicates  a  sjiving  in 
favor  of  the  jacket  .s_vstem  of  34.8  lbs.  of 
steam  per  minute.  To  set  against  this  is 
the  cond(Misation  going  on  in  the  jackets, 
which  was  found  to  be  at  the  rate  of  5.3  ! 
Ib.s.  per  minute,  and  34.8—5.33  =  29.47  lbs.  of 
steam  saved  per  minute.  This,  however,  is 
not  an  entire  gain,  as  part  of  the  steam  did 
work  in  the  h.p.  cylinder,  almost  the  whole 
of  the  condensation  having  occurred  in  the 
other  two  cylitiders;  but  if  we  calculate  the 
saving  between  the  i.m.p.  cut  off  and  the 
condenser',  it  equals  20  lbs.  per  minute  Now, 
working  tills  up  for  twent>'-four  hours,  and 
taking  the  evaporative  power  of  the  fuel  at 
8  lbs  of  water  per  lb.  of  coal,  there  is  a  sav- 
ing in  the  consumption  of  one  and  a  half 
tons  of  coal  per  day.  Had  there  been  a 
jacket  round  the  l.p.  cylinder  as  well  still 
better  results  would  have  been  lound. 

To  be  successful  in  steam  jacketing,  it  is 
necessary  to  have  each  jacket  fitted  with 
both  steam  and  water  gauges,  the  first  to 
let  us  know  when  the  pre.ssure  (and  conse- 
quently, temperature)  is  as  high  as  that  of 
the  incoming  steam;  and  the  second  to  give 
warning  of  any  water-  that  is  accumulating 


steam         H  P.C.vl.  I.M.P.Cyl.  L.P.Cyl.  Total  Revs. 

by      Mean      Horse     Mean      Horse     Mean     Horse   Horse  per 
paUL-e.  pressure,  power,  pressure,  power,  pressure,  power,  power,  minute 

With  jackets         150  ..  51.9  ..  26i)  ..  20.'.i  ..  256  . .  8.3  . .  i;84  . .  800  . .  62  . 

Without  jackets.  154  ..  55  6  ..  277  ..  19.7  ..  249  ..  7.9  ..  275  ..  8ul  . .  62  . 


LbS.  WEIGUT  OF  STEAM  USED  PER  MINUTE  AS  SHOWN  BY  DIAGRAMS. 


H.P.  Cyl. 
.  .27"  3  .  .3I".5  . 
.  .145  2  .  .142.3 
,  .149.7  .  .146  7  . 


I.M  P.  Cyl. 

27"  3  ..3l".5 
. .  164  ..  167 
.  154  ..  157  , 


.35".7 
.  170 
.  159 


I..P.  Cvl. 
..27".3  ..3r.5 
..143  5  ..15<.5 
.132.5  . .  134 


The  allowance  for  shrinkage  varies  con- 
siderably in  dillerent  shops,  and  ranges  from 
30  7?  to  gJj,  of  the  diameter.  As  the  amount 
of  gas  used  and  the  time  occupied  in 
heating  is  dependent  on  the  allowance  for 
shrinking,  motives  of  economy  should  lead 
to  the  reduction  of  this  to  the  smallest 
amount  compatil)le  with  sound  workman- 
ship. The  writer  does  not  think  it  ad  visa  ble 
to  allow  less  than  the  diameter  for 

wrou;:ht-iron,  which  lie  has  found  makes  a 
good  job.  On  the  other  hand,  he  thinks  that 
iuo.  which  is  the  standard  in  at  least  one 
well-known  engine  woi  ks  for  both  iron  and 
steel  shafts,  is  somewhat  excessive,  espec- 
ially' when  the  latter'  mater  ial  is  distributed 
in  the  most  economical  manner.  Theoi'eti- 
cally,  the  allowance  should  depend  upon  the 
modulus  of  elasticity  of  the  material,  but  in 
pr-actice  this  may  be  taken  at  28,000,000  for 
the  steel  and  ii-on  used  in  marine  sliafts. 
The  tension  on  the  metal  round  the  shaft  or 
pin  is  calculated  by  multiplying  the  modulus 
of  elasticity  by  the  extension  of  the  material. 
For  an  allowance  of        the  extension  will 

600x3.1416-745  °f  Circumference,  and 
the  stress  on  the  inside  laj-er  of  metal  round 
the  hole  will  therefore  be  My^ss*  or  28,000,- 
000  X  .00053  =  14,840  lbs.  per  square  inch, 
which  IS  well  within  the 
elastic  limilof  wrought- 
ir-on.  With  an  allow- 
ance of  the  stress 
would  be  1T,G40  lbs., 
while  for  ^i,,  it  would 
be  raised  to  22.120  lbs. 
per  square  inch. — Me- 
chanical World. 


Vac. 


Temp, 
of 
feed. 
251^  ..  1.56 
251^  . .  139 


Lbs.  of  steam  per 
I  H  P.  ptr  Lour 
Kefiire  After 
.35"  7  .expansion.  exp4.i.bion, 

.162.5  .  10.44  12.-2 
.135  5  .    11.025  10.16 


— as  if  either  of  these  points  is  neglected 
the  jacket  will  be  found  to  be  a  positive  loss, 
instead  of  a  gain. — Engineers'  Gazette. 

The  British  Admir  alty,  it  is  stated,  has 
given  orders  for  two  of  the  new  gunboats 
now  building  to  be  fitted  with  captive  bal- 
loons. This  is  in  accordance  with  the  pres- 
ent practice  in  the  Fr-ench  Navy'.  The  prac- 
tical advantages  of  the  balloon  were  demon- 
strated during  the  recent  mana'uvres  of  the 
French  fleet  in  the  Mediterranean.  The  "For- 
viidable,'oue  of  the  most  powerful  of  Fr-ench 
battle  ships,  is  furnished  with  one  of  these 
balloons.  When  the  vessel  is  steaming,  itis 
towed  behind,  being  attached  with  l)lock 
and  tackle  to  the  deck.  It  can,  thei-efoi'e, 
be  drawn  down  and  manned,  and,  on  the 
connection  with  the  deck  being  sevei-ed,  it 
ascends,  but  is  still  held  captive  by  a  rope 
made  of  silk  for  lightness,  fixed  on  one  of  the 
militar-y  tops.  This  connection  with  the  mili- 
tary top  is  always  maintained.  The  balloon  on 
the  'Formidable'  has  11,000  cubic  feet  of 
hydrogen  gas,  and  ascends  150  feet  or  so. 
The  Fi^ench  officer's  report  that  objects 
twenty-five  miles  distant  can  be  seen  fr-om 
the  balloon,  whereas  from  the  deck  the 
horizon  line  is  not  more  than  eight  miles 
distant.  One  other  feature  br'ought  out  by 
the  trials  was  that  an  obser'ver  in  the  bal- 
loon was  able  to  follow  the  movements  of 
the  submar  ine  boat  'Gijmnote'  without  los- 
ing sight  of  it  for  a  single  instant,  although 
it  was  a  very  consider-able  distance  below 
the  water  level  It  must  be  remembered, 
though, that  the  water's  of  the  Mediterranean 
are  very  clear,  but  the  French  assume  that 
inasmuch  as  eighty  feet  could  be  penetr-ated 
ther'e,  ordinary  sea-water  objects  could  be 
seen  at  a  trood  depth. 

The  Society  of  German  Engineers.  Europe, 
has  arranged  to  otfer  two  prizes  of  $720  each 
for  the  best  paper's  on  smoke  pr-evention,  one 
for  steam  boilers,  and  one  also  for  domestic 
furnaces,  with  additional  prizes  of  $240  for 
drawings. 


It  has  been  suggested  repeatedh'  that  a 
suitable  motor  for-  aerial  navigation  inay  be 
found  by  the  invention  of  some  kind  of  ex- 
plosive engine,  utilizing  the  force  of  gun- 
powder, niti'o-glycerine  or  some  otlier  sub- 
stance which  can  be  flashed  fr-om  the  solid 
or  liquid  for  m  to  the  gaseous  condition;  but 
such  a  motor  is  yet  to  be  invented,  and, 
what  is  mor-e  difficult,  regulated  and  per- 
fected. Attempts  in  this  direction,  notably 
with  gunpowder-,  actually  antedate  the  steam 
engine,  but  the  difficulties  of  controling 
power  so  intense  and  so  rapidly  genei-ated 
have  hitherto  been  found  too  great  to  be 
overcome.  It  would  be  I'ash  to  sa\'  that 
they  cannot  be,  although  true  explosive  en- 
gines have  thus  far  exhibited  an  unpleasant 
irregularity-  of  working,  frequently  giving 
deficient  strokes,  but  at  times  coming-  out 
with  powerful  explosions  which  may  kill  the 
inventor. —  Unknouv. 

Wh.vt  we  I'equire  is  a  plain  economical 
traction  engine  embody  irig  tlie  best  featui'es 
of  modern  steam  pi'actice;  plain  gangs  of 
common  plows,  pulled  behind  b,-  the  most 
simple  mechanism  possible.  The  fuel  and 
its  r-esultant,  the  kind  of  boiler,  ar-e  pr-inci- 
pal  points,  so  also  are  movable  joints  ex- 
posed to  ii-i'egular  str  ains  and  speeds  while 
r-ockmg  and  twisting;  exposui'e  to  grit, 
making  curves,  climbing  gr  ades,  adaptation 
to  sever'al  purposes,  also  to  har-d  and  soft 
surfaces.  These  afford  a  wide  field  for  de- 
signing and  constructive  skill,  and  at  the 
same  time  point  to  an  avoidance  of  detail  as 
far  as  possible.  The  first  and  main  point, 
one  toler'ably  well  settled  now,  is  that  for 
use  in  California  a  tr'action  engine  can  draw 
a  profitable  number  of  plows  continuously. — 
Industries. 


The  "Squadi'on  of  i^cro/?/^/oH,"  as  stated 
in  our  last  issue  in  referring  to  the 
'Chicago,'  U.  S.  N.,  is  one  of  those  charming 
inaccuracies  which  make  life  pleasant  to  an 
editor.  We  wrote  evolution,  but  the  com- 
positor knew  better- 


Ax  old  subscriber  says:  Would  as  soon 
think  of  going  without  my  breakfast  as  to 
be  without  The  Engineer.  I  have  eight 
year's'  number's,  all  nicely  bound, and  points 
in  engineering  not  touched  upon  in  some  of 
them  ar'e  rather  hai'd  to  find.'' 

Thanks  I  ''  A  wor-d  in  season,  how  good  it 
is." 


Orris  root,  from  which  all  violet  perfumes 
are  derived,  is  devoid  of  odor  when  dug,  and 
has  to  be  dried  in  order  to  d'^velop  its  quali- 
ties. 
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TBADE  NOTES. 

The  Navy  Department  has  advertised  for  proposals 
for  putting  in  a  complete  electric  light  plant  in  the 
New  York  Navy  Yard.  Bids  will  be  opened  at  tlie 
department  December  16. 

*  * 
* 

The  steam  yacht  '  Stranger,'  well  known  in  East- 
ern waters,  has  been  sold  to  Joseph  C.  Hoagland,  of 
New  York,  for  $75,000.    She  will  be  enrolled  in  the 

Atlantic,  American,  and  Shelter  Island  Yacht  Clubs 

*  * 
* 

A  CURIOUS  cause  for  closing  shops  is  found  in 
this  item.  The  glassware  factory  of  Dalzell  Bros., 
and  Gilniore  &  Leighton,  of  Ripley,  O.,  employing 
350  hands,  will  shut  down,  owing  to  the  strict  en 
forcement  of  the  anti-lottery  law  against  baking 
powder  companies,  all  of  whom  they  have  hereto 
fore  supplied  with  glassware,  which  was  given  away 
as  prizes  with  baking  powder. 

*  * 
* 

The  Joseph  Dixon  Crucible  Co.,  of  Jersey  City, 
who  are  the  manufacturers  of  graphite  paint,  claim 
that  it  will  successfully  resist  all  chemical  and  at- 
mospheric changes  and  outlast  any  other  paint  sev 
eral  times  over.  It  is  not  a  new  article,  but  has  been 
on  the  market  for  twenty  years,  and  there  are  tin 
roofs  in  Trenton,  N.  J.,  that  have  been  coated  with 
this  paint  for  fifteen  years  without  repainting.  The 
Pennsylvania  Railroad  are  using  it  on  their  new  line 
in  Jersey  City. 

*  * 
* 

The  Supreme  Court  of  the  State  has  decided  that 
the  Grant  Locomotive  Works  is  secured  in  the  pos- 
session of  a  large  ti-act  of  land,  which  was  purchased 
by  the  company  December  21st  last,  at  master's  sale, 
for  $603,000.  Mrs.  Hetty  Green,  who  had  been 
largely  interested  in  the  ownership  of  the  land,  con- 
sidering the  purchase  price  too  low,  averred  error 
in  the  sale,  and  started  extensive  litigation,  wliich 
has  terminated  as  shown  by  the  decision.  This 
cleai'stlie  title  of  the  Grant  Locomotive  Works,  and 
work  will  commence  immediately. 

*■  * 
■» 

The  fouling  of  iron  and  steel  ships  of  war  is  a 
formidable  problem  at  this  time,  and  unles ;  some 
better  means  can  be  invented  of  keeping  the  hulls 
clean,  a  navy  will  not  be  of  much  use.  The  ^Charles- 
ton'' is  an  example.  She  was  in  a  few  months  ren- 
dered harmless  or  powerless  for  her  intended  pur- 
poses by  fouling,  so  her  speed  was  reduced  one-half . 
There  is  at  this  office,  at  the  time  of  writing,  a 
"sample  of  barnacles"  that  stands  four  inches  high. 
The  heads  of  some  of  the  "animals''  are  in.  diam- 
eter, and  the  shells  are  strong  enough  to  bear  one's 
vv'eight.  A  ship  coated  with  a  growth  of  these  is  as 
useless  as  though  her  engines  were  broken  down. — 
Industries. 

*  * 

The  bids  of  the  Risdon  Iron  Works  of  San  Fran- 
cir!C0,and  the  Fulton  Iron  Works, for  finishing  and  as- 
sembling thirty-five  twelve-inch  rifled  mortars,  to 
be  used  as  part  of  the  defensive  armament  of  San 
Francisco  Harbor,  have  been  rejected  by  the  War 
Department,  as  being  too  high  in  proportion  to  East- 
ern bids  for  similar  work.  The  lowest  bid,  that  of 
the  Risdon  Works,  was  .f3,445  each,  against  $1,850 
each,  bid  by  the  South  Boston  Iron  Works.  This 
delays,  for  a  time  at  least,  the  beginning  of  ordin- 
ance woi-k  on  the  Pacific  coast,  and  it  is  doubtful 
whether  a  substantial  beginning  can  be  made  unless 
Congress  makes  provision  for  contracts  of  consider- 
able magnitude,  at  a  sufficient  advance  over  Eastern 
prices  to  warrant  the  San  Francisco  establisiiments 
putting  in  the  special  machinery  re(iuired. 

*  » 
* 

William  Bromley,  who  died  at  his  home  in 
Bloomfield,  N.  J.,  on  the  17th  inst..  was  one  of  the 
most  experienced  marine  engineers  in  the  United 
States.  Mr.  Bromley  was  born  in  this  city  seventy- 
two  years  ago,  an  1  learned  his  trade  as  a  machinist 
at  Dunham's  Machine  Works.  For  many  y  ars  he 
was  Superintendent  of  Pease  &  Murpliy's  Works, 
and  as  such  built  many  of  the  engines  used  on 
Federal  men  of-war  during  the  rebellion.  In  1868 
he  went  to  the  Quintard  Works,  foot  of  East  Twelfth 
Street,  and  ten  years  ago  he  was  admitted  to  the 
firm.  During  the  past  year  Mr,  Bromley  was  in 
feeble  health,  but  he  maintained  a  keen  and  lively 
interest  in  the  construction  of  the  engines  of  the 
'  Concord'  and  the  ^Maine',  and  was  freely  consulted 
as  the  work  progressed. 

*  * 

Mr.  Jacob  Cochrane,  of  Hull  City,  South  Dakota, 
claims  some  important  advantages  for  the  device  he 
has  recently  patented  for  propelling  vessels.  The 
invention,  briefly  stated,  provides  a  series  of  buckets 
used  in  connection  with  endless  chains  and  chain 
wheels.  The  buckets,  as  soon  as  they  touch  the 
water,  instantly  operate  to  propel  the  vessel  ahead 
or  astern,  and  the  whole  power  of  the  engine  is  uti- 
lized. This  is  not  true  of  the  circular  wheel  or 
screw.  If  Mr.  Cochrane's  claim  should  prove  to  be 
well  founded,  his  invention  will  be  valuable,  since  it 
will  save  fuel  and  reduce  friction  to  the  minimum. 
— ^^rine  Journal. 

It  seems  to  us  that  it  is  about  time  that  the  Gov- 
ernment stopped  issuing  patents  on  this  thing;  it  is 
one  of  the  oldest  forms  of  propulsion,  and  rot  one  is 
in  use  anywhere  in  the  world  commercially — for  the 
simple  reason  that  it  is  inefficient. 

*  » 
* 

It  is  reported  that  the  electric  lighting  companies 
are  preparing  to  increase  the  cost  of  incandescent 
lights.    Unless  some  substitute  for  platinum  can  be 


found,  this  advance  must  surely  follow.  In  each 
sixteen-candle-jjower  lamp  there  are  from  four  to 
eight  grains  of  platinum.  If  six  grains  are  taken  as 
the  average,  one  ounce  will  be  used  in  eighty  lamps. 
Based  on  the  increased  use  of  incandescent  lights 
within  the  last  two  years,  it  is  safe  to  assume  that 
the  demand  for  sixteen-candle-jjower  lamps,  or  their 
eipiivalent,  in  the  year  1891,  will  be  10,000,000.  This 
means  a  demand  for  125,000  ounces  of  platinum, 
which,  at  the  present  price,  $17  per  ounce,  will 
amount  to  $2,125,000.  The  probable  inc-ome  from 
these  lamps  at  the  present  rate  of  toll  will  amount 
to  about  $6,000,000,  while  the  cost  of  one  item  of 
their  .composition  alone  is  one-third  of  the  total 
income.  Platinum  is  going  up  all  the  time,  and  a 
fortune  is  in  store  for  the  man  who  finds  its  sub- 
stitute in  the  making  of  incandescent  lamps. 
« 

There  are  now  building  at  the  Harrison  Loring 
Works  in  Boston  three  new  steel  and  iron  compos- 
ite lightships,  to  be  stationed  along  the  coast  between 
Boston  and  Savannah.  Several  new  vessels  in  all  are 
to  be  built  within  a  year  and  a  half,  those  building 
at  Boston  being  known  asNos.  47,  48,  and  49.  When 
completed  they  will  cost  about  $70,000  each.  The 
first  vessel  will  be  stationed  at  Sandy  Hook,  to  re 
place  the  old  one  that  has  been  there  so  many  years, 
The  following  are  its  dimensions:  Length,  112  feet; 
depth,  12  feet  8  inches;  b  eadth,  outside,  27  feet  8 
inches.  The  ship  is  to  be  built  of  steel  frame  and 
plates  sheathed  with  wood  to  prevent  rapid  fouling 
There  will  be  four  steel  collision  bulkheads.  The 
wooden  keel  will  be  of  y>  How  pine,  and  the  false 
keel  of  white  oak.  As  the  sheathing  is  put  on, 
tarred  felt  is  to  be  put  between  it  and  the  bottom 
plank,  and  fastened  with  four-inch  composition 
spikes.  There  will  be  two  lantern  masts  67  feet  high 
and  16  inches  in  diameter. 

The  Sandy  Hook  vessel  is  to  have  the  first  re- 
volving light  ever  shown  on  a  United  States  light- 
ship. Forty  four  of  the  sixty-two  lightships  in  the 
British  service  are  now  fitted  with  revolving  lights, 
but  the  project  has  never  before  been  attempted  by 
the  American  Lighthouse  Board. 

*  * 

* 

The  Chief  of  the  Bureau  of  Ordnance  says,  in  his 
report: 

"The  plans  of  the  Fortification  Board  included 
forty-four  16"  guns,  to  defend  ports  of  the  first  im- 
portance. The  general  ground  upon  which  rests  the 
necessity  for  the  procurement  of  guns  of  this  cal- 
ibre is,  that  the  land  defenses  shall  possess  guns  not 
only  equal  in  power  to  any  that  the  attack  can  bring 
forward,  but  that  they  shall  endeavor  to  hold  this 
superiority  in  this  respect  over  the  attack.  Thirty- 
six  of  the  fourty-four  16"  guns  recommended  by  this 
board  are  for  the  defense  of  the  three  chief  ports. 
New  York,  San  Francisco,  and  Boston.  These  guns 
are  to  be  mounted  in  pairs,  in  turrets  occupying  low 
and  exposed  sites,  and  commanding  the  principal 
water  approaches  to  the  port.  Owing  to  their  great 
cost  but  few  of  these  turrets  will  be  erected,  and 
their  armament  should  be  of  the  heaviest  calibre  of 
uns  attainable,  to  justify  their  expense  and  secure 
for  them  an  offensive  power  commensurate  with  the 
mportance  of  the  position  they  will  occupy.  The 
length  of  the  proposed  16"  gun  is  about  493^  feet,  the 
length  of  bore,  35  calibres,  and  the  weight  125  tons. 
It  will  fire  a  charge  of  about  1,000  pounds,  with  a 
projectile  of  over  one  ton  in  weight.  The  estimated 
muzzle  penetration  in  iron  is  about  3  feet,  and  the 
maximum  range  about  15  miles." 

*  * 
* 

It  is  said  that  the  new  gun  lathes  being  fur- 
nished the  War  Department  are  wholly  unsuited  for 
heavy  ordnance  work.  The  makers  of  the  lathes 
are  the  Pond  Tool  Works,  of  Plainfield,  N.  J.  Dur- 
ing the  pat-t  session  of  Congress  $400,000  was  author- 
ized for  the  construction  of  heavy  cannon  for  sea- 
coast  defense  purposes.  Nearly  all  the  guns  for  the 
Atlantic  seaboard  are  to  be  built  at  Watervliet.  In 
order  to  render  the  arsenal  capable  of  undertaking 
the  work,  the  War  Department  found  it  necessary 
to  have  constructed  seven  big  gun  lathes.  Bids  were 
invited,  and  many  prominent  machine  makers 
entered  into  the  competition.  Among  the  number 
were  the  Pond  Tool  Works  and  William  Sellers  & 
Co.  The  latter  firm  bid  $60,000  for  each  lathe,  or 
$350,000  for  the  whole  contract.  The  Pond  Tool 
Works  bid  $30,000  on  each  lathe,  and  being  the 
lowest  bidder,  received  the  contract.  The  bids  in 
each  instance,  save  one,  were  on  plans  drawn  bj'  the 
War  Department.  The  single  exception  vi-as  the 
')id  of  William  Sellers  &  Co.  This  firm  l)id  on  plaiis 
of  its  own.  The  War  Department  plans  are  said  to 
be  prim.arily  the  plans  of  Lieut.  Gordon,  of  the  Ord- 
nance Corps.  They  were  adopted  by  the  Secretary 
of  War.  Three  heavy  guns  have  already  been 
turned  on  one  of  Gordon's  lathes.  None  have  ever 
been  turned  on  one  of  William  Sellers  &  Co.'s  lathes, 
yet  the  Philadelphia  firm  have  protested  in  a  written 
communication  to  Secretary  Proctor  against  the 
adoption  of  the  lathes  being  built  in  Plainfield. 
In  order  to  satisfy  himself  more  thoroughly 
that  Lieut.  Gordon's  lathe  warrants  adoption 
by  the  War  Department,  Secretary  Proctor  has 
secured  the  services  of  Mr.  Horace  See,  tl\e  naval 
architect  and  marine  engine  builder,  and  ^Mr.  John 
Fritz,  manager  of  the  Bethlehem  Steel  Works,  as  ex- 
perts. These  two  gentlemen  undeist'ind  the  strength 
of  metals  and  the  efficiency  of  different  types  of 
machine  tools.  They  will  personally  ins|)ect  the 
lathe  now  in  operation  at  Watervliet  and  report 
their  opinion. 


When  it  is  con.sidered  that  color  as  re- 
lating- to  an3'  one  individual  is  simply  differ- 
ent effects  produced  by  different  causes  upon 
ti)e  nerves  of  the  eyes,  it  becomes  apparent 
that  the  same  causes  may  produce  different 
effects.  In  this  respect  the  nerves  of  the 
eye  are  not  dissimilar  from  those  of  the  ear, 
which  can  discriminate  such  slight  varia- 
tions of  sound  that  when  a  number  of  in.stru- 
ments  play  as  nearly  as  possible  the  same 
sound,  the  trained  ear  will  distinguish  a 
single  one,  and  even  one  at  will,  to  the  ex- 
clusion of  all  others.  Thus  the  eye  may  be 
trained  to  select  an^"^  shade  of  color  quickly, 
and  the  same  is  true  with  regard  to  forms. 
—  Vivartas. 

We  are  paying  good  ratas  to  persons  to 
canvass  for  T?he  Engineer,  and  will  send 
circular  upon  application. 

TWENTY-FIVE  DOLLARS  FOR  YOU. 

For  the  best  article  on  the  practical  man- 
agement of  the  Corliss  engine  in  all  details, 
either  high  or  low- pressure,  we  will  pay  the 
sum  of  twenty-five  dollars.  The  competition 
must  be  specific  in  detail,  including  manage- 
ment of  boiler,  the  fires,  quality  of  fuel  used, 
and  the  amount  of  the  same.  Indicator 
cards  should  accompany  the  article,  and  the 
kind  of  work  done  should  be  specified:  also 
how  long  the  engine  has  been  at  work.  The 
article  will  not  be  needed  before  November 
25,  but  may  come  as  soon  as  it  can  be  written. 
The  articles  will  be  judged  wholly  upon 
their  merits  as  practical  essaj's,  not  at  all 
for  their  literary  qualities.  We  will  do  all 
work  of  this  kind  needed  upon  articles  which 
are  valuable.  The  matter  must  be  strictly' 
original  with  the  writer  of  it  and  within  his 
own  experience.  He  must  also  be  a  subscrib- 
er to  this  paper.  We  hope  to  have  many  sub- 
mitted, but  as  onl3'  one  can  be  accepted  it 
will  be  necessai\y  to  enclose  stamps  if  the 
MSS.  is  to  be  returned. 

CLUB  RATES,' 1890-'91. 

We  invite  the  attention  of  those  who  wish 
to  get  up  clubs  to  the  reduction  in  rates 
where  a  number  subscribe  at  once.  There 
are  twentj'-six  issues  year!}',  and  the  rate 
for  ten  names,  $1.50  each,  is  25  per  cent, 
lower  than  a  monthly  paper  at  $1.00  for 
tw^elve  issues. 

Tw^o  names,  one  of  them  new.  .$1.80  each. 

Five  names  1.70  each. 

Ten  names   .1.50  each. 

This  is  the  lowest  rate  we  can  make  for  The 
Engineer  for  an}-  number  of  names.  We  add 
also  that  all  names  comprising  a  club  must 
be  handed  in  at  one  time;  we  cannot  extend 
the  privilege  of  joining  a  club  at  any  time 
during  the  year  to  one  or  two  persons. 

Those  who  are  willing  to  aid  our  enterprise 
to  the  extent  of  soliciting  their  friends  to 
come  in,  can  write  the  names  on  a  separate 
sheet  and  send  them  with  the  money.  Send 
an  express  company's  receipt  or  postal  notes 
in  preference  to  postal  orders.  Be  particular 
and  have  all  names  and  addresses  correct. 


RATES  AT  WHICH  WE  FURNISH  OTHER 
PAPERS  WITH  THE  ENGINEER. 

Subjoined  will  be  found  our  clubbing  rates 
with  other  papers,  the  proprietors  of  which 
make  a  reduction  in  their  rates  in  connection 
with  us. 

All  complaints  of  irregularity  m  receiving 
other  papers  should  be  made  directly  to  the 
publishers  of  them,  not  to  us. 

Publication  With 
Price  per  year.     The  Enginekr, 

Scientific  American   3  00  4.50 

American  Miller   1.00  2.75 

Manufacturer  and  Builder. ..  1.50  3.00 

American  Machinist   3.(  0  4.70 

London  ENOtNEER  10.00  11.00 

Engineering,  London  lO.CO  11.00 

National  Car  Builder   1.00  2.75 

Cotton,  Wool  and  Iron   3.00  4.25 

These  rates  are  for  new  subscribers  to  the 
journals  named,  and  those  w  ho  send  money 
thi'ough  us  will  please  state  whether  their 
subsci'iptions  are  new  or  a  renewal. 

Any  periodicals  not  on  this  list  will  be  fur- 
nished at  a  discount  from  regular  rates. 

JoHK  B.  Jackson,  Printer,  48  Centre  St.,  New  York. 
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BOOKS    ADVERXISED    IIS    THESE    PAGES    SOLD    BY  US.^ 


THE  ROBERTS  SAFETY  WATER 
TUBE  MARINE  BOILER. 

From  10  to  1,G00  horse  power.  Over 
two  hundred  and  thirty  in  use,  in  vessels 
ranging-  from  steam  launches  to  ocean  go- 
ing steamers. 

Two  hundred  lbs.  of  steam  guaranteed. 
Light  weight,  easily  repaired,  very  econom- 
ical in  fuel.  The  lirst  boiler  lias  lasted 
ten  years  without  repairs  and  is  in  good 
condition  yet. 

SEND  FOR  HANDSOME  ILLUSTRATED  CIKCULARii. 
E.  K.  ICOBKKTS, 

18  Cortlandt  St.,  New  York. 
Works,  Red  Bank,  N.  J. 


OCEAN     MARINE  ENGINEERS' 
BENEFICIAL  ASSOCIATION, 
No.  69,  N.  Y. 
HALL,  181)  BOWEKY, 
meets   every   Wednesday    Kveiiiiis  at 
7.30.    Vitiitiiig:  Urotliei-N  with  C'redeii- 
tialH  cordially  invited. 
GEO.  UHLER,  Sec'y.  J.  GEO.  HERMES,  Prest. 


KATZENSTEIN'S 

Self- Acting  Metal  Packing, 

For  Piston  Rods,  VsJw 
Stems,  etc. 
^Of  every  description. 
For  Steam  Engines,  L»- 

Pcomotives,  Pumps,  &C. 
Adopted  and  in  use 
by  the  principal  Iron 
Works  and  Steamshij 
Companies  within  the 
last  10  years  in  this  and 
Foreign  Countries.  For 
full  particulars  and  re- 
ferences, address, 

L.  liTZEHSISIH  *  00. 

357  WeNt  St., 


New  ¥orlx 


HORACE  SEE, 

Engineer  and  Naval  Architect, 

(CONSUI.TINO,  CONSTKUCTINO,  AND  E.XI'KItT) 

Number  I  Broadway,  New  York. 


Van  S.an  r\ ooKi)  &  IIaui  f, 

SOLICITORS  OF  PATENTS 

american  and  foreign 
Advocates   in  Patent  Causes, 
Ai  PARK  ROW, 

Times  Building,  Booms  191, 192,  New  York  City. 

J  Van  Santvoord.  W.  Hauff. 


RICHARD  DUDGEON, 

No.  24  Columbia  Street,  New  York, 

Maker  and  Patentee  <if 

Improved  Hydraulic  Jacks 

l*un<*hes,  KoIhT  Tube  KxpaiuJers,  and  Direct  ActliiK 
Stcjun  Hammers.  .Jacka  for  Pres.sliiK  ou  Car  Whcel.s 
or  Crank  Tins,  made  to  order.  Cornmuiilcatlons  by 
letter  will  receive  prompt  attenthm. 


Screw  Propellers 

MANl'FACTI'RED  liY 

22  Oorllaiid  Street.  I\e\v  York. 

SUP'T  of  the  LATE  UELAMATEIJ  lltON  WoiiKS 
of  same  patterns  and  desifjns  as  before,  adapted  to 
each  vessel.  Consnltinfj  Expert  and  Constructinf,' 
Enjjiueer.  Estimates  on  machinery,  damages,  etc. 

AIK  i(;k  iuaohinks. 


STEAM  YACHTS  AND  LAUNCHES.— Steam 
Yachts  and  Launches,  their  Machinery  and 
Management,  a  Review  of  the  Steam  Eiifjineas 
applied  to  Yachts.  Laws  governinff  Yachts  in 
American  Waters,  Rules  for  Racing,  Rules  for 
Building',  Pilot  Refrulations,  Specific  types  of 
Machinery,  Desijjn  of  Hulls,  etc.,  etc.,  by  C.  P. 
Kunhardt,  8vo,  cloth,  83.00 


THE  PRATT  &  WHITNEY  CO., 

MANUFACTURERS  UF  MACHINE  TOOLS 

For  Railway  and  General  Machine  Shops. 

COMPRISING 

Lathes:  Planers;  Corrugating  Machines  for  Gh'ooving  Chilled  Grinding  Bolls  for  Flouring  JUlUs; 
Drilling  Machines  (Horizontal  and  Vertical);  Screw  Machines;  Milling  Machines; 
Cutter  and  Twist-Brill  Grinding  Machines,  Turret  Head  Chucking, 
Bolt-Cutting,  Forging  and  Finishing  Machinery;  Nut- 
Tapping  and  Putting  OfT  Machines;  Boring-Mills. 

And  Plants  Complete  for  Gun  and  Sewing  Machine  Manufacture. 
Special  Machinery  for  Metal  Working. 

inacbinett  Completely  Kquipped  with  Tools,  Fixtures  and  Gaases 
for  lUauufactiiriue  Metal  CioocUt  Oeiierally. 

U.  S.  Standard  Taps  and  Dies  for  both  Hand  and  Machine-Work  ;  Pipe  Taps  and  Reamers. 

Master  Oar-Builders'  Standard  Limit  Gauges   for   ROUND  BAR  IRON.     U.  S.  Standard 

Thread  Gaui^es.   Standard  Cylindrical  Size-Gauges.   Drop-Forged,  Steel  Caliper  Gauges. 
Standard  Hand,  Shell,  and  Chucking  Reamers.    Taper  Reamers  for  every 
purpose.  Hardened  and  Ground  Steel  Mandrils,  and  every  appliance 
in  TOOLS,  FIXTtTRES,  or  SPECIAL  GAUGES,  necessary 
for  STANDARD  INTERCHANGEABLE  WORK. 

Combination  L.atbe-Chncks;  Renshaw  Ratchet  Drills.  Etc« 

le^Send  for  Illustrated  Catalogue  and  Price-List. 


WORTHINCTON 

STEAM  PUMPS 
PUMPIIMC  ENGINES 
INDEPENDENT  CONDENSERS 

vSKNM  I  OR  CENKRAL  CATAI.OC^IK 

HENRY  r7  WORTHINGTON 

Boston.    Philadelphia.    Chicago.    St,  Louis.   St.  Pad.  San  Francisco. 


A.  J.  WEED  &  CO., 

1()(>-1(>H  Liberty  St.,  \<  %v  Vork. 
INVENTIONS     PERFECTED,  DETAIL 
DRAWINGS,  PATTERNS,  CASTINGS, 
MOULDS,  MODELS,  SPECIAL  TOOLS,  DIES, 
JIGS,  NOVELTY  AND  DUPLICATE  WORK. 

("oiMplete  ouKils  of  special  tools  for  iiiveiitor.s 
wishing  to  tnanufacturo  their  own  goods.  Cir- 
cular sent. 

Corrugated  Metal  Gaskets. 

(Patented.) 


Are  the  most  reliable  for  flange 

connections;  made  plain,  oval, 
square  and  irregular  for  pipes, 

CVLINDKItS,  valves  AND  CHESTS. 

Ls  not  affected  by  water,  steam, 
gas,  oil,  vapors  or  acid  soluliona. 


U.  S.  MINERAL  WOOL  CO., 
2  Cortlandt  Street, 

NEW  YORK. 

Bourne      Knawle^  MT'k  Co.,  Cleveliind.O., 

VVKSTKRX  AdENTS. 


J.  M.  ALLEN,  -  -  -  I'resicient. 
Wm.  B.  FRANKLIN,  -  Vice-President. 
F.  B.  ALLEN,  -  Second  Vice-President. 
J.  B.  PIERCE,  Secretary  and  Treasurer. 

Issues  Policies  of  Insuranee  .after  a 
careful  Inspection  of  the  Boilers, 

COVERING  ALL  LOSS  OR  DAMAGE  TO 


Second-Hand  Machinery 

Also,  all  kinds  of  Second-Hand  Machinery  fur- 
nished. New  Machinery  furnished,  and  Second- 
Hand  taken  in  exchange  or  purchased.  Send  for 
Monthly  List ;  too  long  for  publication. 

NEW  YORK  MACHINERY  DEPOT, 

BRIDGE  STORE,  No.  16, 

On  Frankfort  St.,   New  York* 

ENGINEERS'  POCKET-BOOK.— The  Pocket-Book 
of  Pocket-Books,  being  Moissworth  and  Hurst't 
Pocket-Books,  printed  on  India  paper  and  bound 
together  in  one  volume,  royal  32mo,  russia,  gilt 
edges  §,o( 

STEAM  BOILERS.— The  Boilermaker's  and  Iron 
Shipbuilder's  Companion,  comprising  a  series  of 
original  and  carefully  calculated  tables,  of  the 
utmost  utility  to  persons  interested  in  the  iron 
trades,  by  James  Foden,  author  of  •'  Mechanica 
Tables,"  etc    fcap,  8vo,  cloth    $2  0 


JOSEPH  DE  RYCKE, 

(I'oriiiiTlv  Ji.iiN  |!',A(  II  ,v  .Son,) 

94  LIBERTY  ST., 

Rooms  9  and  10  New  York 

I'lawitij^s  |)lann  and  speciCK-atioiiH  for 
iiKu  iiK;  c'iigin«'H  and  hoilHrs,  Hteam  vesHelB, 
vaclits  and  tugs,  and  iron  Htructures  in 

K<'iii-r;il. 

l'Klt?«<»N,\  I,   >!  i'KIC  \  l-KIV  (.IVKN. 


MECHANICAL  DRAWING. 

A  second  course  of  .Mecliani'-al  l>rawing; 
Mechanical  Grapliics,  arranged  for  use 
i  i  Technical  and  Science,  and  Art  Insti- 
tutes, schools  and  colleges.  By  Geo. 
Halliday.  Fully  illustrated.  8to,  cloth, 
$2.00.  Send  for  circulars  of  our  books  for 
engineers. 

E.       F.  N.  SPON, 

12  Cortlandt  Street,     ■     NEW  YORK. 

STEAM  KNijlNE.- A  Pocket-B<X)k  of  ITa.  tnal 
Rules  for  the  Proportions  of  Modern  Kii:.-!!!.-.- 
and  Boilers  for  Land  and  Marine  purp'. -(.•..  by 
N.  P.  Burgh.  Details  of  High-Pressure  Engine, 
Beam  Engine,  Condensing,  Marine  Screw  En- 
gines, Oscillating  Engines,  Valves,  etc.,  Land 
and  Marine  Boilers,  Proportions  of  Engines  pro- 
duced by  the  rules.  Proportions  of  Boilers,  etc. 
;j2mo.  roan  ,  $1.50 


IF 

ENGINE 

Write  ns.  We  m 


WANT 

or  BOILER 

Dims  very  low  prices 


ROCHESTER  MT'G  CO., 


254 

Rochester, 


Street. 


New  York. 


BUILDINGS  AND  MACHINERY, 

ALSO 

^    Covering  Loss  of  Life  and  Personal  Injury 


ARISING  FROM 


STEJIM  BOILER  EXPLOSIONS, 

The  Business  of  the  Company  includes  all  Kinds  of  Steam  Boilers. 

Full  information  concerning  the  plan  of  the  Company  can  be  obtained  at  the 


<rn,H:t.Hj:rn.iM'Mi  'V  . 


COMPANY'S 


OFFICE,    HARTFORD,  CONN., 

OR  AT  ANY  AGENCY. 


Pattern  Letters  for  Molders 

Brand  Letters,  &c.   Vanderbiir<>'li,  Wells  <k 

Co.,  No.  8  Spruce,  near  Nassau  St.,  New  Yurk. 

GARY  &  MOEN  COMPANY. 

234  "West  29tU  St.,  New  York. 

Spiral  Springs  for  All  Purposes, 

steel  Wire  Rods  Straightened  and  Cut  to  Length*. 


HYDRAULICS.— Practical  i  ydraulics;  a  series  ol 
Rules  and  Tables  for  the  use  of  Engineers,  etc., 
etc.,  by  Thomas  Box.  Sixth  edition,  numerous 
plates,  post  8vo,  cloth  $3  00 

THE  PRACTICAL  STEAM  ENGINEERS'  GUIDE 
,  in  the  design,  construction,  and  management  of 
American  stationary,  portable,  and  steam  lire 
engines,  steam  pumps, boilers,  injectors,  govern- 
ors, indicators,  pistons,  and  rings,  safety  valves 
and  steam  gauges  for  the  use  of  engineers,  fire- 
men, and  steam  users,  bj-  Emory  Edw  ards.  lUus 
trated  by  119  eus'ravings,  crown  bvo,  cloth. $2.50 


LAKE   ERIE   BOILER  WORKS. 

The  Best  Equip- 
ped Plant  in 
America  for  the 
manufacture  of 
modern  Marine 
and  Stationary 
Boilers. 


s=^--j  BUFFALO,  N.  7. 


T^lfTS  YE,AJl  OF  PUBLICATION 


11 


THE  ENGHVEER. 


SOUTH  BROOKLYi^  STEAM  ENGINE  WORKS, 

Successors  to  William  A.  Li^litliall. 
VAN  BRUNT  &  SUMMIT  STS.,  BROOKLYN,  N.  Y. 

Nt'iv  Vork  Olliro,  G!>  Wall  Micol. 

Iron  and  Brass  Foundry  and  Machine  Works, 

BUILDKRS  OF 

LIGHTHALL  SURFACE  CONDENSERS. 

I».  It.  COBlt'S  PATKN  r  imi'lCOVI",  IIIOIMX. 

I' 33 E 13   TTVATEn   HE^V^FLSi,   otc,  etc, 

jPat.  Combined  Surface  Conden  er  and  Feed  Water  Heater. 

Cast  Iron  aud  IJrass  Tulte  Hearts,  Pafi  iit  Brass  Screw  Gliiiirts,  Patent  Paper, 
Washer,  Viilcaiiizcrt  Filtre  aiirt  Wood  Packings. 

LIGHT  WF.IGHT  BRASS  CONDENSERS  A  SPECIALTY. 

C'»M>KINM':it  Ki:i»AIIf«i  PKOMPTI-V  ATTENDED  TO. 

ffleeler  CoMeiiser  i  Umm  Mi 

93  LIBERTY  STREET, 

NEW  YORK. 


PROPRIETORS  AND  MANUFACTURERS  OF 

WHEELER'S 

ImprovedPatentSorfaceCondensers 

SEND   FOR  CIKCtlLAR. 

ALSO  THE 

WHEELER  "ADMIRALTY"  CONDENSER 
WITH  PATENT  SCREW  GLANDS, 

AND  THE  WHEELER-LIGHTH&LL  CONDENSER,  with  Patent  Waterproof  Paper  Packings. 

Li^lit  Weiarlit  Surface  atirt  .let  Coiirtensers  for  Steaiii  Yaclits.  etc.,  a  Specialtj  ! 


SHORT  LECTURES  TO  ELECTRICAL  ARTI- 
SANS. Beiiiff  a  course  of  experimental  lectures 
delivered  to  a  practical  audience.  By  J.  A. 
Fleming,  M.A.,  D.Sc,  (London).  Crown  octavo, 
cloth.  Price  81-50.  208  pages  with  73  illustra- 
tions. 

INVENTOR'S  MANUAL— How  to  malie  a  patent 
piy,  bv  an  experie  ced  and  succes.sl'ul  inventor. 
Tiu)U.saii<is  <i(  useful  inventions  are  everv  year 
patente  I,  but  on  which  the  invent'ir  d  )es  not  re- 
alize anytliin,',  sinioly  for  wan  of  information 
h  iw  b  St  to  proceed  to  introduce  or  dispose  of 
his  InventioM. 


THE  COMPLETE  PRACTICAL  MACHINIST,  em- 
bracing Lathe  Work,  Vice  Work,  Drills  and  Drill- 
in?.  Taps  and  Dies,  Hardening  and  Tempering, 
the  Making  and  Use  of  Tools,  etc.,  etc.,  by  Joshua 
Rose.  Illustrated  by  130  engravings,  crown  8vo, 
cloth  82..50 

BOILER  MAKING  FOR  BOILER  MAKERS.— A 
Practical  Treatise  on  work  in  the  Shop,  show- 
ing the  be-t  Methods  of  Riveting.  Bracing  and 
Staying,  Punching,  Drilling,  etc.,  and  the  most 
economical  manner  of  obtaining  the  best  qual- 
ity of  output  at  the  le-d,st  expense.  By  W.  H. 
Ford,  M.  E.    ISnio,  cloth   $1.0'' 


VALLEY  PUMP  CO,,  Easthampton.  Mass.- 

I'DUPLEXSTEAMPUMP- 

'  FOR  ALL  DUTIES. 

I     Simple,  Durable  and  EfTicient. 

I  Send  lor  ISHO  Ca !» lo^ ii <■. 

HALL  STEAM  FUMP  CO., 

\^  WORKS,  PITTSBURGH,  PA. 

CHICAGO,  PITT'?BU«GH  AWO  ST.  LOUIS. 


|/  93  Liberty  St.  A  r  1 3  Federal  St. 
NEW  YORK.  I  BOSTON. 


\M  PROVED 
1  PUMPING 


For  Every 

Class 
of  Work. 


Send  for  New  ; 
Illustrated 


„  ^ 


DORETHT   &    WADS  WORTH, 

36T  West  St.,  New  York. 
1  BOILER  TUBE  STOPPERS. 


Patented  Apr.  10,  1877.  No.  189,439. 

Ship  aud  Smith  Work. 


BARNARD'S  SEPARATOR, 


Naval 
Constructors 
Architects. 
Builders. 
Mechanics. 
.\ssayers. 
Chemists. 
Scientists. 
Students. 


Size  KxJxH 
in.  Complete 
pocket  book. 

All  practi- 
cal problems 
solved  at 
sight. 

Mailed  on  re- 
ceipt of  75  cts. 


R.  C.  SMITH.  No.  1  Broadway,  N.Y. 

WAKMl.NU  AND  VENTILATINU.— A  piactica 
treatise  on  warming  building's  by  Hot  Water 
Steam  and  Hot  Air,  on  ventilation,  and  the 
various  methods  of  distributing  artificial  heat, 
and  their  effects  on  animal  and  vegetable 
Physiology.  To  which  are  added  an  inquiry  in- 
to the  laws  of  radiant  and  conducted  Heat,  the 
chemical  constitution  of  i'oal,and  the  combus- 
tion of  smoke.   By  Charles  Hood.    8vo,  cloth. 

.$.").00. 


I" or  Siepa  ating  and  Removing  Entrained  Water 
roni  Live  Steam  ;  Condense  Water  and  Oil, 
Dirt,  etc.,  from  Exhaust  Steam.  Specal  Device 
for  Surface  Condensers.  Send  for  Circular  and 
Prices. 

GEORGE  A.  BARNARP, 

l.T  rorllaiKlt  Stieol,    NEW  VOKK. 


"Useful  Hints  on  Steam," 

By  £.  E.  ROBERTS. 

Second  Edition.   A  Rook  of  P6  paires.  Illustrated. 
Full  of  information.   Mailed  upon  receipt  of 

20  CENTS. 

NO  POSTAGE  STAMPS  RECEIVED. 
Address,  W.  BLITZ, 


Tlie  new  Handy  Binder  makes  a  per- 
fect book  of  one  or  twenty-six  issues  of  The 
Engineer  Papers  bound  without  mutila 
'ion.    Pages  open  flat.    Inflexible  board 

ECiBERT  P.  WATSON  &  SON, 

150  Nassau  Street.  N.  Y 


OIX  CENTS  will  buy  a  Hack   !»aM  Hlude 

O  which  will  cut  ir<.n  all  day  without  sharpen- 
ing, and  on  many  kinds  of  work  will  do  as  much 
asfl  worth  of  files  Twelveceius  will  buva  but>  h- 
er"s  saw  blade  which  will  cut  bone  lour  weeks 
without  filing.  >  oth  kinds  are  temper,  d  by  a  se- 
cret process  which  enables  ihem  to  do  five  times 
as  much  work  as  any  others  in  use.  All  saws 
irarkt-d  with  a  st..r  and  bear  ng  our  name  are 
fjlly  warranteii  wherever  bou^-ht.  For  sale  by 
all  haidware  and  supply  dealers  in  this  country 
and  Europe. 

MILLERS  FALLS  COMPANY, 

93  Reade  St.,  New  York. 


R 


ELIANCE  HYDRAULIC  JACKS, 
SOLID  DRAWN  WELDLESS  STEEL  TUBES,  ^ 
ORIGINAL  DEAD-STROKE  POWER  HAMMERS. 

No.  14  North  Fifth  Street, 

  PHILADELPHIA,  PA. 

«*TF.VE\*!  PATENT  SPRING        |        STEVENS  PATENT  SPRING 

SCREW  THREAD  calipers!  KEY  HOLE  CALIPtRS. 


TeleplK 


.1  S«.,  N.Y. 


Balanced 

STEAM 
TRAP 


T<:' CURTIS 

MANUFACTURED  BY 

THE  CURTIS  REGULATOR  CO., 
69  Beverly  St.,  Boston,  Mass. 

Has  balanced  Valve,  therefore  works  equally  well  under 
HIGH  or  LOW  pressure  ;  discharges  full  area  of  pipe  ; 
has  hard  composition  float,  vented  to  the  atmosphere, 
and  is  warranted  not  to  collapse  or  fill. 

GENERAL  AGENCIES  : 

New  York,  109  Liberty  St. 

Philadelplila,  2,035  North  Front  St. 
jTIiniieapoIis,  210  South  Third  St. 
Chicago,  218  Lake  St. 


JENKINS  BROS/  PUMP  VALVES. 


We  make  a  specially  of  Hard 
Rubber  Pump  Valves  for  Hot  Water 
0.1s,  and  Ac.ds,  also  for  very  high 
pressures. 

Accept  no  Pump  Valves  as  JEN- 
KINS' or  JENKINS  EROS.'  unless 
stamped  like  cut. 


JENKINS  BROS., 
71  John  St.,  New  York. 
54  Dearborn  St.,  Chicago. 
I  05  Milk  St.,  Boston. 
21  No.  Fifth  St.,  Phila. 


Ideal.  No.  64. 

Price,  by  mail,  postpaid. 

3  inch  $1.00 

1.25 


TOOLS. 


Leader.  No.  73. 

Price,  hv  mnil,  postpaid. 

3  inch  i^.TO  i  4  inch  tO.Ta 

Each  tool  will  open  ns  Tide  as 
its  1<  cs  i>re  loiitr.  P.>  a'-'H  opens 
2]4  inches,  :>.3,  4-4.  a-5,  C-G.  S-tiX. 


Ideal  and  Leader  Sprine  Dividers  and  Caliper.'!.  Ideal  Surface  Gauges.  Depth  Gauges,  and 
laeal  ana  i-eaaer..pr^  b^^.^^.^^^,  ^  inustnitcd  calah«mc  Jn  f  t-.  uU. 

J.  STEVENS  AR1>1^5  &  TOOL.  CO.,  P.  O.  Box   a33   CUicopee  Falls,  Mugs. 


m  O'CONNELL  LDBliimOll 


THE  CREASER. 


EC0K031Y  ot  lubricant, 

SIMPLICITY  ot  ton.structiou, 

DL'KABILITY,  and,  above  all, 
RELIABILITY  in  action,  and 
its  cbaracteri.stic  points. 

NOTHING  AUTOMATIC  ABOUT  IT. 

The  hand  on  cup  prac- 
ticallv  "feels"  the  pin. 

Castor  or  lard  oil,  grease  or  tallow 
plain,  or  a  mixture  oJ  any  or  all  can 
be  tised  wiiile  niidor  full  steam. 

O'CONNELL  &  CAHILL, 

PATENTEES, 

Manistee,  Mich. 


TENTH    TEAR   O  F  P  U  B  L  I  0  A  T  I  O  N 


THE  EIVGTNEER. 


ill 


WM.  BERKEFELD'S  FOSSIL  MEAL  COMPOSITION. 

Tha  Only  Gsnuina  Fossil  Meal.  \^M^'"ar/^ 


Best  Fire-Proof,  Non-Crnducting 
C  >ve  iLg  tor  Uoilei'8  ani  dteam 
Pipes.  K-i^ily  a|i|)li<'il.  Can  Ix; 
UMcil  uvtT  aiul  ovtT  iiiruiri.  Sold  in 
bau's  I  f  ll'i  Hjh.  Ka''li  ba;;  marked 
with  Tiaile  Mark,  thun: 
liovvare  of  Iiiiilatioiiu.    Send  for  Circulars  to 


Br>b°rt8o  's  Oil  Extractor. 

EXTRACI8  on..  OHKAHK,  OKIT, 
E'iC  .   "   'X   • "  KAM. 


FOSSIL  MEAL  COMPANY,  2  Cedar  St..  N.  Y. 


A.  (JIESi; 


DIXON'S  BELT  DRESSING 

AND  I.EATHER  PRESERVATIVE. 

Absolutely  i»i(>.....->  a      n  no...  illy  preserves  the 

leather.  It  is  not  a  ucvv  aud  uut'ied  aititle,  Imt  lias  the  >troiiijeHt  reeoni- 
mcudatliiiis.  It  will  pay  you  to  send  for  circular,  lor  it  >vill  save  you  money. 

JOS.  DIXON,  CRUCIBLE  CO.,  Jersey  City,  N.  J. 

LE  COUNT'S  NEW  EXPANDING  MANDREL. 

(Patented  December      IbVi.)  ^ 

If  You  will  Try  this  Tool  You  will  not 
Regret  the  Expense. 


AMATEUR'S  SIZE. 

Taking  anything  from  9^  to  1  inch  inclusive,  price  


.$6  00 


MACHINIST'S  SIZE. 

No.  1   14  to  1    in.,  price  $10  00 

No.  2   1    to  1^  in.,  price   14  00 

No.  3  li^to2    in.,  price   18  00 

No.  4  (with  screws)  2    to  3    in.,  price   32  00 

No.  5    "         "   3    to  4    in.,  price   44  00 


C.  W.  LE  COUNT,  South  Norwalk,  Conn. 


WM.  B.  BROOK   6c  CO., 

MANDFACTDPEES'  AGENTS  FOE 

n 


LEATHf  R  BELTINC, 


Sole  Agents  for  Pho'n  \  (;uni  Core  and  Hemp  Tack  in?», 
Sole  Manofacturers  of  ACME  PISTON  PACKING. 

No.  40  John  Street,  -    -   New  York  City. 


PKERLESS 

Telephone  Murray  153.  


RXJBBKR 


COM  I\-\XV 

WEITE  FOE  CATALOGTJB. 


SUBSCRIPTION  BLANK. 

Messrs.  EGBERT  P.  WATSON  &  SON,  150  Nassau  St.,  N.  Y. 

Enclosed  please  find  |2.00.    Flea»e  send  to  my  addreas  The  Engdjeeh  fur  erne  year 

sign  Name  and  Address  very  plainly  arid  always  give  your  house  number  where 
possible.  


THE  COLGAN   LUBRICATING  BALL. 


A 


COLGAN 


No.  612— K.  [Copy.] 


Office   of  EXPERIMENTAL  BOARD,  Navy  Yard,  New  York. 


LUBRICATING 

BALL 


Rear-Admiral  D.  L.  Braine,  U.  S.  N.,  Commanding  Naval  Station,  New  York.  February  24,  1890. 

Sir:— We  have  respectfully  to  report,  that  in  accordance  witii  tlie  endorsement  on  the  letter  of  the  Bureau  of  Steam  Engineering,  dated 
July  10th,  1889,  and  numbered  1964  J.  J.,  we  have  tested  the  Lubricating  Balls  made  by  the  Colgan  Manufacturing  Co.,  by  using  them  for  the 
internal  lubrication  of  the  Machine-shop  Engine  of  this  Yard,  during  all  the  working  days  since  the  24in  of  December  last,  until  the  Loth  of  the 
present  month,  or  forty-tive  days.    For  the  tirst  five  days,  four  balls  per  day  were  used;  in  the  next  ten,  three  per  day;  and  since  then,  only  two 
^  per  day.    They  were  fed  to  the  stt  am  chest,  a  quarter  of  a  ball  at  a  time,  tliroiigh  a  common  grease  cup,  having  a  cock  below  it  and  covered 

with  a  screwed  cap.  These  balls  are  put  up  for  transportation  in  wooden  boxes  thiit  liold  a  gross  each,  the  outwide  dimensions  of  the  boxes  being 
ten  inches  by  ten,  by  se-ren  and  a  quarter  inches  deep.  They  are.  therefore,  easy  to  handle  and  to  stow  and  care  for  on  shipboard.  Each  ball  is  wrapped  iu  tissue  papt^r, 
to  prevent  adhesion  under  moderately  high  temperatures.  They  liquefy  at  about  110  F.  Tliey  have  no  olijectionable  odor,  either  in  the  solid  or  liquid  stale.  We  liave 
the  assurance  of  tlie  manufHcrurer,  in  which  he  e.xpre.sses  a  willingness  to  support  liy  affidavit,  that  they  contain  neither  animal  or  vegetable  matter.  They  are  sold  at 
five  dollars  per  gross.  On  the  16th  in-itant,  the  interiors  of  the  cylinder,  valve  chei-t  and  heater  into  which  the  engine  exliausts,  were  examined.  All  the  wearing 
surfaces  were  found  in  excellent  condition,  bright,  smooth  and  clean.  Nowhere  in  the  cylinder  or  chest  was  there  any  accumulation  of  grease  or  dirt.  The  heater  had 
not  been  cleaned  for  a  long  time,  but  there  was  no  appearance  of  recent  deposits  of  grea.se.  The  anti-frictional  value  of  tliis  Jubricant  could  not  be  establibheU  by  this 
method  of  test,  but,  to  tlie  unaided  senses,  the  appearances  were  in  its  favor.  It  would  seem,  therefore,  that,  at  a  cost  of  les.>-  tlian  hcven  onts  for  and  eight-hour  day, 
the  internal  wearing  surfaces  of  a  twenty-inch  cylinder,  including  a  main  and  cut-off  valve  (both  sides),  the  piston  of  which,  actuated  by  steam  of  an  initial  pressure  of 
forty  pounds,  had  a  speed  uf  about  540  feet  per  minute,  were  well  and  efficiently  lubricated  for  the  time  of  the  test.  We,  therefore,  respectfully  recommend  the»e  Lu- 
bricating Balls  for  purchase  and  use  in  vessels  of  the  Navy  wiierever  they  are  required.    Very  Respectfully, 

Commandant's  Office,  Navy  Yard,  New  York,  February  25th,  1890.  CHARLES  H.  LORING,  Chief  Engineer  and  Member  of  the  Board. 

J.  J.  BARRY,  P.  A.  Engineer  and  Member. 


Approved  and  forwarded  to  Bureau  of  Steam  Engineering. 

D.  L.  BRAINE,  Rear- Admiral,  Commandant. 


W.  D.  WEAVER,  Asst.  Engineer  and  Member. 


INDICATOR  PRACTICE  AND  BTEAM  ENGINE 
ECONOMY,  with  plain  oirections  for  attaching 
the  indicator,  talcin;;  dia<rrams,  computin"  horse 
power,  drawing  the  theoretical  curve,  calculat- 
ing steam  consumption,  determiTiins;  economy 
locating  derangements,  etc.,  also  tables  required 
in  making  the  computations,  by  Frank  F. 
Hemenwav.    Pricfl.   $2.00 


SLIDE  VALVE.— The  Slide  Valve  practically  con- 
sidered by  N.  P.  Burgh,  Engineer,  contaming 
illustrations,  and  121  pages  of  letterpress.  Crown 
3vo,  cloth  82.00 

MECHANICAL  DR.VWING.— Prepared  for  the  use 
of  the  Students  of  the  Massachusetts  Institute 
of  Te(.-hii<)lo;;y,  by  Prof .  Linus  haunce          fl.  0 


Our  Steam  Regulating  Devices 

Are  the  standard  used  by  all  the 
Sugar  Refineries,  Car-Heating  Companies,  Factories, 
Electric  Stations  and  Railroads. 
If  you  would  economize  fuel  write  the 
MASON    REGULATOR    CO.,  BOSTON. 


THE  MARINE  GERMICIDE  PAINT  FOR  VESSELS'  BOTTOMS. 

An  Anti-Fouiing  Anti-Corrosive  Compound  for 

IRON,  STEEL,  COPPER  OR  WOOD. 

AN  AMERICAN  PAINT, 

Warranted  to  Excel  any  Iron  Paint  Yet  in  Use. 

SEND   FOR  CIRCULAR  AND  COPIES  OF  TESTIMONIALS. 

SAMUELS  &  NORTON,  A«,u'nts, 

132  Nassau  Street,  New  York. 


ENGINEERS'  SKETCH-B(  lOK-Of  mechanical 
Movements,  Devices,  Ap|)li;".nces,  Contrivances 
anil  Details,  empioved  in  the  Design  and  Con- 
Btruction  of  Machinery  for  every  purpose. 
Clastilied  and  arranged  for  reference  for  the 
Use  of  Engineers,  Mechanical  Draughtsmen, 
Mana;;ers,  jlecliaiiica.  In  ven  tors.  Patent  Agents, 
and  all  engaged  in  the  Mechanical  Arts.  With 
nearly  two  thousand  lUustralicms,  Descriptive 
Notes  and  Memoraixlii.  By  Thomas  Walter 
Earlier,  Engineer.  C>iiiteiits. — Accumulators. 
Adjusting  devices,  .\nclioring.  Anti-frictiou 
bearings.  Apfiarat  us  for  drawing  curves.  Auto- 
matic cut-ott.  Halance  wei;;ht».  Ball  and 
socket  jiiints.  Beain  enijine  diagrams.  Bear- 
ings. Bed  plates,  loi  noations.  Belt  gearing. 
Belt  Pulleys.  Blowing  and  e.xhausting.  Boilers, 
Types  of.  Bolts,  etc.  Bonng,  drilling,  etc. 
Brakes  and  retarding  appliances.  Cams,  Tap- 
pets and  »  ipers.  Carriages,  cars,  etc.  Centers. 
Centrifugal  force. applicationsof.  Chains,  links, 
and  couplings.  Chupping,  slicing  and  miucing. 
Chucks,  grips  and  holders.  Circular  and  recip- 
rocating motion.  Clutches.  Conitiensatiug 
and  balance  weights.  Concentraled  power. 
Concentrating  and  separating.  Condensing  a»d 
cooling.  Connecting  rods  and  links.  Contracts 
ing  and  ex|iaiidiiig.  Conveying  messages,  etc 
Conveying  nio  ion  to  movable  ports.  Conveyors. 
Cotters,  etc.  C<iui)lings.  Couplings  for  tiiaft- 
ing.  Covers,  doors,  etc.  Cranes,  types  of 
Cranks  and  eccentrics.  Crushing,  rolling  and 
disintegrating.  Curves,  aoparatus  for  drawing. 
Cushioning.  Cutting  tools.  Differential  gear 
Disintegrating.  Doors,  covers  manholes.  Draw- 
etc.   Draw  ing  curves 


etc..  Apparatus  for.  Drillinir,  boring,  etc. 
Eccentrics.  Elastic  wheels.  Elliptical  motion 
Engine;-  and  b  ilei  s  combined,  types  of.  Engines, 
types  of.  Exhausting  and  blowing.  Kxpaiid- 
ing  and  contracting  devices.  Fasteiiiii 
w  heels   ir 

ALIBKAKY  for$|.00 

Five  books  In  one.  Worth 
.Its  weight  ill  gold  to  every 
I  iiifcliaiiir.  The  very  latest  in- 
I  loniiatloii  for  20  dllVereiit 
lliailcs.  Tills  wonderful  hook 
I  (.mains  .V.')  pau'cs  ahsolulelv 
li  i'Miliig  wiih  rules,  tahles.sc- 
1  ret  pioci  s-es,  aiiil  new  iiifor. 
ii  alii'ii  that  caiiiict  he  li  a  d 
(  K(  wlioic  for  less  than  ?».G0. 
The  Modern  .Slcam  Eiiunie— 
IIi'W  Id  Read  an  Indicator— 
The  Wesiinijlioiise  Air  Brake 
—  Itlack^iiiilhV  and  Macliinisi 's 
T(.(.|--  I'r.ici  i.  al  M.iihi-iiiaiii  s 
Siiii|.lllii  (l  Till  and  Slin  t  In.u 
Wdiki'iS  Manual— Carjii  iiter's 
.Manual— Points  for  Painters- 
Mairnetlsni  and  Elect ricltv— 
.  .  „  How  to  Got  a  r.-jieiit-  .\  Me- 
chanical Du  tionarv.  Evervthiiig  fiillv  explained  in 
one  haiiiNoiiie  vuliime  and  guaranteed  lo  he  ah  o- 
liitely  conert.  Send  00  for  a  copv  nouiid  hi  silk 
cloth,  or  ?!  .50  for  Moi  occ.  hinding.  With  each  copy 
of  the  liook  we  give  fi  ce  a  rnniplete  wmking  chart 
for  .setting  gear  te«.ih.  Tin-  i."..iiiar  nrice  of  tlils 
rhait  is  f.I..so.  AGKXTS  WAXTKD.  Wiiie  f„r 
tPi  nis.  L.MRDx  I.KK.  riil)li(,liers,  203  Jack- 
_gon  Streot,  Chicago,  III.^  


(ydofadiar 


TriEAANuFAaURE5ANDPR0DUCT5  • 
OP  THE  UNITED  5TATE5.  J 

comprises  Every  Article  made  in  iks  • 
Country -Indexed  antj  Gassified -and  • 
under  each  article  the  namesanJadflre-^^ej  « 

THE  BE5T  NANUFACTURERS.  I 

(pmplelf  mOttc Royal  OdavoVol  clover  1300 pp  • 
Priccin(iolh*6  injMoro(co*81nnaibleLealher*IO.  • 

INDISPENSABLE  • 

to  Duyfrs  of  Arfnilej  in  all  lines  and  • 
Invaluable  as  a  statistical  work..  • 

Orders  received  at  office  o(  Ihis  Paper  •  • 


,  MECHANICS.— The  Essential  Elemeut^ot  Practi- 
cal MecUaiiics,  bused  on  the  principle  of  Kork, 
designed  for  Enginet^ring  btudeuls.  By  Oliver 
Byrne,  formerly  l  rolee*or  of  Malheuialics.  Col- 
lege for  Civil  Lngineers.  Kourlb  editiuu,  iUu*trat- 
ed  by   iiuiiicnciu    irovd   niyturiiij/^,   poni  6vo, 

cloth  $:i.0O 

Contents. — Chap  1.  How  work  is  measured  by  a 
unit,  both  with  and  without  reference  tu  a  uuit 
of  time.  Chap.  a.  The  work  of  living  ageiilts  the 
intluence  of  Iricliuu,  and  introduces  one  of  the 
nio^.1  beautilul  law^^  of  luoliou.  Chap.  i.  The 
principles  expounded  lu  the  tlrst  aiid  secoDd 
chapters  are  applied  lo  the  muliou  of  budiea. 
Chap.  4.  The  liaiisniissiou  of  wurk  by  simple 
machines.    Chap.  5.    Lselul  propueitious. 

STEAM  ENGINE.— The  (  adel  Engineer,  or  Steam 
lor  llie  Sludt  nl,  by  Johu  U.  .  oug.  Chief  Liigi- 
neer,  L'.  S.  Navy,  and  R  H.  Bu£i.,  Assistant  En- 

g.neei  ,U.  S.  Navy.  cuts,  bvo,  cloth..   ^.S> 

Contents. — The  ad\aiila^es  and  disadvantages 
ot  various  kinds  of  Eiigiut  s;  description,  auvnu- 
tages,  and  disadvantages  of  various  kinds  of 
Boilers;  appeuda;.es  to  Engines  and  Boilers,  the 
1  addle  \\  heci,  the  Screw  Propeller,  Conibuslioo 
of  Coal,  Erection  of  Engines,  Steam,  Ejkpansion 
of  Meani,  Cui-otis,  the  •udicaiir,  the  Slide 
Valve,  Balanced  \  alves,  Saluraliuii  of  Water  lo 
>  arine  Boilers,  Scale,  aud  the  means  of  I'revent- 
ing  lis  Formation:  Couden.-ers  and  Feed-Water 
Heaters,  Ke  alion  of  1  o»er  (or  t  ueli  and  bpeed 
iu  bteain  Navigation,  Mauagenieut  of  Engines 
and  Boi  ersat  6ea,  Uverhaulint;  the  EJoginesaiui 
Boilers  in  Port,  etc. 


THIS   PAPER   CIRCULATES   ALL   OVER   THE   UNITED  STATES. 


IV 


THE  ENGINEER. 


Compound  and  Triple 
^    Expansion  Engines, 

For  Steam  Yachts  and  Launches. 
Estimates  furnished  on  application. 

RILEY  <&,  COWLEY, 

MACHINISTS  AND  ENGINEERS 

Richard  &  Bowne  Sts. 

Brooklyn,  N.  Y. 
Teleplione— 347. 


COISEKIN'S 

Improved  UJater  Tube  Boiler 

combines  in  the  hi;^hest  tiej^^ree 

Alisolote  Safety  from  Destrnctiye  Eiplosions, 

Ei'onotnical  and  Rapid  Generation  of  Steam, 
Durability  and  General  Efllciency. 

HAS  IMMENSE  HEATING  SURFACE  FOB 
THE  SPACE  OCCUPIED. 

Total  area  of  superheating  coils  equals  area  of  steam 
pipe,  insuring  free  circulation  of  dry  steam.  Water 
Drum  furnishes  all  ffenerator  coils  with  water  by 
nntural  circiiXaticm;  and  for  prices  or  rights  to  make, 
address, 

D.  CONEKIN, 
646  Hicks  St.,  Brooklyn,  N.Y. 


STEAM  USING.— Steam  Using,  or  Steam  Engine 
>Yactice,  by  Chas.  A.  Smith,  C.  E.,  8vo,  cloth. 

  S3. 00 

Contents. — On  tn»  Natui  j  of  Heat  and  tlie  Prop- 
erties of  Steam  ;  /',  i  (  aear  ;  The  Quantity  of 
Steam  which  might  be  used  and  which  is  used  ; 
The  Indicator  and  Indicator  Diagram  ;  The  ex- 
periments of  Hirn  and  Hailauer  ;  Steam  Heat- 
ing. 

A  Manual  of  steam  boilers.— Their  design, 
construction  and  operation;  for  technical 
schools  and  engineers.  Illustrated.  693  pp. 
By  R.  H.  Thurston,  M.  A.  Doc.  Eng.,  etc.,  etc. 
New  York  86.00 


PUMP  MAKING.— A  Practical  Hand  Bool<  on 
Pump  Construction,  by  Philip  R.  Bjorling,  pto<cs, 

crown  8vo,  cloth   $1.50 

Contents. — Principle  of  tlie  Action  of  a  Pump  ; 
Classification  of  Pumps  ;  Description  of  various 
classes  of  Humps ;  Remarks  on  Designing 
Pumps  ;  Materials  Pumps  should  be  made  of  for 
different  kinds  of  Liquids  ;  Description  of  vari; 
ous  classes  of  Pump- valves  ;  Materials  Pump- 
valves  should  be  made  of  for  different  kinds  of 
Liquids  ;  Various  Classes  of  Pump-buckets  ; 
On  designing  Pump-buckets  ;  Various  classes  of 
Pump-pistons;  Cup-leathers  ;  Air-vessels;  Rules 
and  Formulas,  etc.,  etc. 


lax^ooiiiij  Yi\r,  3X1.  y. 

SOLE  MA.NUFAC"rUUEHS  OF 

CORRUGATED  BOILER  FLUES 

Under  their  own  patents  and  those  of  SAMSON  FOX,  of  Leeds,  England. 

ITIADE:  in  sizes  FKOITISS  ins.  TO  60  ins.  DIAIUETBR, 
wltli  Flanged  or  Plain  Ends. 

t^Take  Ferry  from  10th  or  23d  Sts.,  N.  Y.,  to  Greenpoint.-®ffl 

Thos.  F.  Rowland,  Pres.,  Warren  E.  Hill,    I  vi.'P  Prea 

Thos.  F.  Rowland,  Jr.,  Treas.  Chas.  H.  Corbktt,  I 


THE  LANE  &  BODLET  CO., 

illcCnt- 


From  heavy  patterns  and  of  unexcelled 
workmanship. 

Steel  Boilers,  Feed  Water  Heaters, 
Shafting,  Pulleys  and  Gearing. 

THE  LANE  1  BODLEY  CO., 

267  to  275  Water  St., 
CINCINNATI.  O. 


AMERICAN  POP  SAFETY-VALVE. 


WE  CAN  SAVE  YOU  MONEY!! 

If  yoii  are  turning  handles,  bonnets, 
glands,  nuts,  caps,  cocks,  pepper  tops,  cas- 
ket handle  tips,  etc.,  etc.,  by  hand,  or  with 
slide  rest  or  turret  machine.  Write  for 
particulars. 

The  Meriden  Machine  Tool  Co.,   

MERIDEN,  CONN. 


Key-Seating  Machines 
and  20  in.  Drills 

A  SPECIALTY. 
SEND  FOR  LIST  OF 

New  aMSecoM-Hand 

LatheSjPlaners,  Drills, 

or  anj'thing  in  Machinists 
Tools  or  Supplies. 

W.  p.  DAVIS, 

Rocbesler,  N.  Y, 

Works  at  North  Bloomfield. 


NEWPORT  NEWS  SHIP  BlIMNC  OEYDOCK  CO, 

(ON  HAMPTON  ROADS.) 

Equipped  with  a  Simpson's  Basin  Dry  Dock,  capable  of  docklns:  a  Teasel  600 
feet  long,  drawing  25  feet  of  water,  at  any  stage  of  tUe  tide. 
Repairs  made  promptly  and  at  reasonable  rates. 

SHIP  AND    ENGINE  BUILDERS. 

For  estimates  and  further  particulars,  address 
C.  B.  ORCUTT,  Pres't,  No.  1  Broadway,  New  York. 

TOBIN  BRONZE. 

Tens'le  sf-eng'h  uptvards  of  79,000  lbs  per  sq.  in. Torsional  Sirengih  equal  to  the  best 
Machinery  Steel.    An  i  Frict  on.  l  and  Non-Corrosivi.    Can  be  Forged  Hot. 

Ri)ds  tor  pumps  and  bolts.   Yacht  shafting.    Rolled  sheets  and  plates  for  pump  linings  and  coDden- 

ser  tube  sheets,  etc.    Spring  wire.  ^ 

ANSONIA   BRASS  &  COPPER  CO.. 


CHICAGO. 


JSole  .^1 II  n  iirarl  II  i"ei*,*. 
Send    lor  Circular. 


NEW  YORK. 


The  only  Automatic,  Adjusting,  Safety  Yalye  ever  produced.  '^Cf^EW  VH.OPEbIsEl^^ 

FOR  LOCOMOTIVES,  STATIONARY,  MARINE  AND 
PORTABLE  BOILERS.  | 

It  does  not  infringe  on  tlie  pa.tents  of  any  valve  made. 

AVc  gnarantce  all  parties  buying  or  using  them  protection 


against  all  suits. 

Accepted  for  application  to  all  marine  boilers  by  the  Board  of  Super- 
vising Inspectors  of  Steam  Vessels,  and  approved  by  the  Secretary  of 
the  Treasury  at  Washington,  D.  C,  January,  1885. 

Approved,  and  its  adoption  recommended  on  U.  S.  Naval  Steam- 
ships, April  1,  1885,  by  U.  S.  Naval  Board  of  Examiners. 

AMERICAN  STEAM  GAUGE  CO., 

36  Chardou  Street,  Boston,  Mass. 

Send  for  Price  List, 


•  B¥  HI  MM 
Unite 
£nclai 
Russia 
5pai 


TRADE  MARK 


B.  K.  CRAMP  &  CO., 

I*li.±l«,caoli3liia-,  Fa.. 

SOLE  MANUFACTURERS  OF 

AMERICAN 

MANGANESE  BRONZE," 


MANGANESE  BRONZE  FHOFELLEB  WHEELS? 
 A  Specialty.  

TO  OWNEES  OF  STEAM  YACHTS. 

We  particularly  call  your  attention  to  advantages- 
derived  from  the  use  of  these  W  heels  for  Steam  Yachts, 
and  would  recommend  as  a  means  of  obtaining  "  maxi- 
mum speed  at  minimum  expense "  that  you  adopt  a^ 
Mansanese  Wheel. 

CORICESPONDENCE  SOI^ICITED. 


THIS  PAPEH  CIRCULATES  ALL  OVER  THE  UNITED  STATES. 


New  Series,  1883, 1888.  Vol.  XX,  No.  12. 

Tenth  Year  of  Publication. 

steam  engineering,  applied 


December  6,  1890. 

$2.00  per  Annum,  -  Single  Cc>pie.s,  8  Cents 
mechanics,  and  the  allied  arts. 


THE  NEW  NAVY,  No.  3. 

The  'Atlanta,'  U.  S.  N.  Cruiser. 
Our  engraving'  in  this  issue  represents  the 
'Atlanta,'  U.  S.  N.,  steel  cruiser.  This  ves- 
sel and  the  'Boston'  are  twins,  and  exactly 
alike  externally  and  otherwise,  so  a  view  of 
one  of  them  is  all  that  v^^e  shall  give.  These 
vessels  have  a  central  superstructure,  and 
but  one  deck.  They  are  283  feet  over  all, 
42  feet  beam,  mean  draught  17  feet,  and  a 
displacement  of  3,189  tons.  The  protective 
plating  over  the  engines  and  boilers  is  1.J 
steel.  The  engines  are  three  c^iinder  com- 
pound, horizontal,  back-acting  type,  with 
cylinders  as  follows:  h.p.  54",  low-pressure 
74'  with  42"  stroke.  These  are  driven  by 
eight  horizontal,  return  tubular  boilers, 
11'  8"X9'  9"  long.  The  'Atlanta'  is  a  very 
fast  ship  for  her  powder  per  ton  of  displace- 
ment.    On  her  trial  trip  she  made  an 


A  recent  number  of  the  Railroad  G'a- 
gives  engravings  of  four  specimens  of 
riveting  done  under  different  conditions  in 
order  to  ascertain  the  thickness  to  which 
plates  can  be  piled  and  still  have  the  holes 
completely  filled  by  rivets.  These  experi 
ments  were  made^  for  Mr  C.  W.  Buchholz, 
by  the  Union  Bridge  Company,  at  Athens, 
Pa.  Two  specimens  were  made — each  of 
nine  plates.  The  two  longest  plates  in  each 
specimen  were  20|  in.,  and  the  short  plate 
was  3  in.  All  were  5  in.  wide.  The  two 
long  plates  in  each  specimen  were  J  in.  thick; 
all  the  rest  were -|  in.  The  height  of  the 
pile,  therefore,  was  5J  in.,  the  length  20^  in., 
and  the  width  5  in.  Two  lines  of  rivet  holes 
were  punched  lengthwise  of  the  plates  and 
3  in.  apart,  and  the  rivets  were  spaced  H  in. 
center  to  center,  except  the  two  longest 
pairs,  which  were  |  in.  center  to  center.  In 


STEEL  CASTINGS. 

ToucHLN'o  the  matter  of  steel  castings — so- 
called — and  the  experience  the  Government 
has  iiad  with  them,  it  is  interesting  to  hear 
the  testimonv  of  Engineer-in-Chief  George 
W.  Melville, 'U.  S.  N.  He  says  in  his  re- 
port for-  this  year: 

"Toucliing  tlie  defects  in  steel  castings,  wliich  has 
so  trouljleii  the  (h;j;artment:  "  KejtortH  liave  been 
received  of  failure  after  failure  to  produce  sound 
castings  of  comiiaratively  simjde  form  and  moderate 
weight  and  design,  and  patterns  liave  been  altered 
in  the  hope  that  Ijetter  results  might  lie  obtained 
with  change  of  form.  In  many  cases  the  changes 
have  availed  nothing,  and  after  long  delays  applica- 
tion has  been  made  to  use  forged  steel  or  cast-iron; 
in  others,  when  the  dimensions  liave  been  increased 
to  nearly  what  would  be  required  for  the  latter 
metal,  sound  castings  have  been  obtained.  The 
truth  of  the  matter  is  that  the  manufacturers  )iave 
not  kept  pace  with  the  demands  of  the  consumers, 
and  unless  there  is  very  great  improvement  in  the 
making  of  steel  castings  in  a  very  short  time  a  re- 


average  of  15.43  knots  for  six  hours  on  a 
horse-power  (indicated)  of  3,356;  her  great- 
est speed  was  1G.33  knots  and  an  average 
horse-power  of  3,511.  The  coal  per  h.p.  per 
hour  was  263,  During  the  recent  cruise  of 
the  White  Squadron  the  'Atlanta'  proved 
herself  capable  in  all  respects  and  she,  as 
well  as  the  'Boston,'  is  a  desirable  addition 
to  the  fleet  of  new  ships.  She  was  built  at 
Chester  by  John  Roach  &  Sons  in  1885-86. 

A  POOR  fellow  was  recently  scalded  to 
death  at  the  Montpelier  electric  light  station 
as  he  attempted  to  blow  the  large  boiler  out. 
He  opened  the  valve  wide  and  the  pressure 
turned  the  elbow  so  that  the  contents  of  the 
boiler  were  emptied  into  the  room  and  on  to 
him.  The  accident  was  caused  b^-  his  o\vn 
carelessness,  says  the  Dispatch,  but  this  is 
incorrect;  it  was  caused  b3'  the  carelessness 
of  the  man  who  connected  the  pipe  so  loosely 
that  pressure  would  turn  it. 


1  6 
1  6 

i  in 


each  specimen  one  line  of  rivet  holes  was 
punched  |  in.  in  diameter,  and  reamed  to 
?  A  in.  The  other  line  of  holes  was  punclied 
in.,  and  not  reamed.  All  rivets  were 
diameter.  In  one  specimen  the  rivets 
were  driven. by  machine,  and  in  the  other  by 
hand.  The  conclusions  arrived  at  are  that 
the  limit  of  thickness  which  can  be  riveted 
and  have  the  rivets  properly  fill  the  holes 
is  about  five  times  the  diameter  of  the  rivet: 
that  holes  for  hand  driven  rivets  should  be 
reamed  smooth  when  more  than  two  plates 
are  used.  The  proper  thickness,  however, 
would  probably  not  be  increased  in  direct 
proportion  to  the  diameter  of  the  rivet, 
owing  to  the  greater  power  necessary  to  up- 
set the  rivet  as  its  diameter  increases. 


Overcoats  for  bo^'s  of  IS  can 
in  this  city  for  $1.80.    They  are 
"cassimere." 


be  bought 
made  of 


Send  for  our  Circular  to  Canvassers. 


turn  to  cast-iron  will  be  inevitable,  smce  it  is  evident 
that  the  only  reason  for  using  the  more  expensive 
material  is  that  the  weight  of  the  parts  may  be  de- 
creased in  the  proportion  of  its  greater  strength." 

This  is  the  experience  of  many  private 
firms.  The  average  steel  castinir — so-called 
— is  not  so  good  as  good  malleable  iron. 

Steam  is  thick  or  thin  according  as  it  is 
hot  or  cold. —  lite  Engineer.  "Is  cold  steam 
sold  in  "briquettes"? — Trade  Reiieic. 

Steam  forms  at  all  temperatures,  dear 

friend,  from  zero  tip.    Look  out  on  a  pond 

some  cold  morning  and  you  will  .see  cold 

steam.    It  is  very  thick.    Were  you  ever  in 

a  fog  ?    That's  cold  steam,  too. 

 •   

The  next  issue  closes  our  business  x^r, 

and  friends  who  intend  to  favor  us  with 

their  support  another  year  are  respectfully 

requested  to  remit  as  early  as  possible;  by 

doing  so  they  greatly  facilitate  matters  and 

avoid    non-receipt  of  the  fii-st  issue  for 

1891. 
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NORTON'S  UNSINKABLE  SHIP. 

Captain  Fkank  Norton,  of  this  city, 
claims  to  have  invented  an  unsinkable  ship, 
and  will  test  his  invention  in  a  58  foot  steam 
yawl  by  crossing  the  Atlantic  at  once. 
There  will  be  ten  persons  on  board,  the  cap- 
tain's wife  and  her  niece,  Chief  Engineer 
Crawford,  and  one  assistant,  and  there  will 
also  be  a  sailing  master,  two  seamen  and 
two  stewards. 

The  boat  has  a  double  bottom,  divided 
into  six  ballast  compartments  lying  on  each 
side  of  the  keel.  They  are  solidly  framed  in 
and  cemented,  and  they  are  made  of  galvan- 
ized iron.  Close  to  the  keel  in  the  bottom 
of  each  chamber  is  an  opening  fitted  with  a 
lead  sleeve,  which  is  watertight.  The 
weight  of  the  boat  drives  the  water  through 
these  openings,  and  fills  the  chamber, 
the  air  being  driven  out  through  the 
main  deck  automatic  tubes.  The  boat, 
therefore,  floats  on  the  inner  bottom.  It 
carries  a  small  surface  condensing  compound 
engine,  built  by  Riley  &  Cowley,  South 
Brooklyn,  N.  Y.,  whose  cylinders  are  5|  and 
10  inches  in  size.  There  is  a  four-bladed 
propeller  34  inches  in  diameter,  with  a  34 
inch  pitch.  Under  a  pressure  of  120  pounds 
of  steam,  developing  30  h.p.,  the  wheel  will 
make  nearly  250  revolutions  a  minute.  One 
ton  will  last,  Capt.  Norton  says,  nearly  two 
days.  The  bunkei'S  will  hold  a  thirty-day 
supply.  The  dimensions  of  the  boat  are: 
Length,  58  feet;  beam,  12^^  feet;  depth,  6^ 
feet,  with  a  displacement  of  41  tons.  There 
is  a  thirty-five  da}^  supply  of  provisions  for 
ten  persons  on  board,  and  250  gallons  of 
water  in  the  tank.  The  boat  has  a  distilling 
machine.  The  pilot-house  and  both  hatches 
are  solidly  built  into  the  oak  frames  of  the 
boat,  and  cannot  be  washed  away. 

In  the  event  of  an  accident  to  the  machin- 
ery the  little  vessel  can  carry  enough  sail 
to  drive  her  at  a  ten-knot  gait.  There  ai^e 
two  little  lifeboats,  both  constructed  on  the 
Norton  lifeboat  principle,  and  like  the  larger 
boat,  Capt.  Norton  saj'S  they  cannot  be 
capsi''-ed  by  ordinary  waves  Capt.  Norton 
will  etfectuallj^  demonstrate,  he  thinks,  the 
superiority  of  his  type  of  lifeboat. 

 •  •  

An  interesting  trial  of  the  comparative 
merits  of  the  Ward  water  tube  boiler 
(American),  and  the  Thorn^'croft 
water-tube  boiler  (English),  showed 
the  superiority  of  the  former.  So  far 
as  fuel  is  concerned  the  advantage  is 
with  the  Thornj'croft  boiler which 
evaporated  a  greater  weight  of  water 
per  pound  of  coal  than  its  rival. 
When  the  relative  efficiency  of  the 
boilers  per  ton  of  weight  is  considered, 
however,  the  advantage  is  on  the 
other  side,  as  shown  by  the  following 
data,  based  on  weights  and  dimensions: 
Horse-power  per  1,000  square  feet  of 
heating  surface,  at  20  pounds  of  water 
per  horse-power — Ward,  430.5;  Thor- 
nycroft,  275.5.  Weight  of  boil§i:-s  without 
water — Ward,  11.84  tons;  Thoraycroft,  9 
tons.  Weight  of  boilers  with  water — 
Ward,  13.85  tons;  Thornycroft,  11  tons. 
Horse-power  per  ton  of  boiler  and  water, 
under  conditions  of  trials — Ward,  76.88; 
Thornjxroft,  61.38.  On  these  trials  the 
Ward  boiler  made  much  the  better  showing 
as  far  as  efficiency  per  ton  of  weight  is 
concerned,  and  as  the  chief  reason  for  adopt- 
ing coil  or  tubulous  boilers  is  to  economize 
space  and  weight  on  shipboard,  the  advan- 
tage is  regarded  by  naval  engineers  as  be- 
ing on  the  side  of  the  Ward  type.  It  is 
probable  that  as  one  of  the  results  of  this 
comparison  the  Ward  boiler  will  be  adopted 
in  the  department's  design  for  the  750-ton 
torpedo  cruiser. 

The  Directors  of  the  New  Haven  Steam- 
boat Co.  have  been  arranging  for  a  new 
steamer,  and  have  recentlj^  examined  plans 
therefor.  It  is  to  be  built  of  iron,  with  twin 
screws,  and  is  designed  especially  for  speed, 
safety  and  comfort,  and  will  make  the  trip 
to  New  York  in  less  than  four  hours. 


THE  IMPROVED  ARC  INDICATOR. 

The  Arc  Indicator  is  constructed  on  scientific  prin- 
ciples in  the  simplest  manner  possible,  with  a  view' 
of  placing  on  the  market  an  instrument  that  can  be 
de[)ended  upon  as  absolutely  reliable  in  every  par- 
ticular, and  at  a  price  so  low  (|35)  as  to  come  with- 
in the  reach  of  every  working  engineer.  This  is  ac- 
complished by  giving  the  pencil  point  an  arc  move- 
ment instead  of  a  paiallel  motion,  in  which  so  many 
minute  joints  and  so  much  delicate  workmanship  is 
necessary.  It  is  a  well  known  fact  that  so  long  as 
the  pencil  moves  up  and  down  in  the  same  path,  it 
matters  not  whether  this  path  be  straight  or  curved 
so  long  as  the  lieight  due  to  the  pressure  is 
reached.  The  arc  motion  offers  the  8imj)lest  form 
of  accom[)lishing  this,  as  it  retpiiros  only  a  single 
straight  arm  lever,  supi)orted  from  a  central  bear- 
ing, witli  no  possible  chance  for  any  bind  to  appear 
from  tlie  pressure  put  on  the  pencil  arm  while 
taking  the  diagram. 

We  show  a  card  taken  with  the  indicator,  and  it 
will  be  observed  that  the  admission  line  is  curved, 
but  by  drawing  the  arc  line  beside  it  when  on  the 
drum,  by  raising  the  pencil  arm  with  the  finger,  the 
engineer  has  the  card  as  though  scjuared,  and  with 
this  arc  can  note  more  readily  all  the  points  he  de- 
sires; for  instance,  whether  the  admission  is  parallel 


with  the  arc  or  not,  it  will  indicate  if  the  valve  is 
late  or  early,  and  the  point  of  compression  com- 
mences is  noted  by  the  distance  from  the  arc  line. 

The  theoretical  expansion  line-  is  laid  out  as 
ordinarily,  but  by  striking  arcs  with  the  dividers, 
instead  of  drawing  straight  lines  with  a- straight 
edge  and  square.  The  area  of  the  card,  from  whicli 
the  power  is  measured,  is  not  affected  by  the  arc 
motion,  as  all  horizontal  distances  are  just  the  same 
as  in  a  straight  line  card,  and  like  a  triangle,  depends 
for  its  area  only  upon  the  length  of  base  and 
altitude. 

This  indicator  has  been  upon  the  market  for  two 
years,  and  has  met  with  great  success  at  the  hands 
of  engineers,  and  has  improved  in  detail  from  time 
to  time,  until  now  it  has  reached  a  high  degree  of 


sion  lines,  as  may  be  seen  in  the  card  shown.  Three 
springs  are  furnished  with  each  indicator,  and  can 
be  changed,  with  no  joints  or  pins  to  disturb;  also 
scales,  cord,  leads,  cards,  etc.,  packed  in  a  highly 
polished  cedar  case,  together  with  a  treatise  of  88 
pages,  containing  simple  and  complete  directions 
for  attaching  and  using  the  instrument,  reading  the 
diagrams,  computing  the  horse-power,  steam  con- 
sumption, etc.,  of  both  simple  and  compound  en- 
gines, laying  out  the  theoretical  expansion  line,  and 
making  all  the  calculations  necessary  in  indicator 
practice.  Address  Hine  &  Robertson,  45  Cortlandt 
Street,  N.  Y. 


WATER  MOTORS. 

In  a  paper  in  the  Michigan  Engineers^ 
Annual,  M.  E.  Cooley  de.scribes  some  tests 
of  water  motors,  which  show  that  while  the 
efficiency  of  these  machines  is  liigher,  av- 
eraging about  45  per  cent,  of  the  energy  of 
the  water  used  by  them,  their  capacities  are 
very  much  overrated  by  the  makers.  A  30- 
inch  double  motor,  rated  at  from  8  to  12  h.p. 
for  a  water  pressure  of  75  to  150  pounds  per 
square  inch,  was  tested  under  a  pressure  of 
83  pounds,  and  in  four  tests  gave  a  maxi- 
mum of  only  2.14  h.p.  The  radius  of  the 
brake  arm  was  h{  feet. 

The  calculated  total  horse-power  of 
the  water  used,  adopting  a  coefficient 
of  discharge  of  the  nozzles  of  0.8,  was 
4.73  h.p.,  and  the  efficiency  of  the 
motor  at  the  maximum  power  developed, 
2.14  h.p,  was  45.2  per  cent.  Another 
make  of  motor  of  about  the  same  size 
as  the  30-inch,  with  a  single  |-inch  nozzle, 
should  give  about  5  h.p.,  under  a  pressure 
of  83  pounds  per  square  inch.  Calculating 
the  total  amount  of  water  used  from  the 
head  and  the  area  of  nozzle,  and  using  a 
coefficient  of  discharge  of  0.8,  the  hor.se- 
power  of  the  water  itself  is  only  4.2  h  p., 
which,  multiplied  b\'  45  per  cent,  efficiency, 
gives  only  1.90  h.p.  as  the  horse-power  of 
the  motor,  instead  of  5,  as  rated.  The 
amount  of  water  used  for  any  one  of  tliese 
motors  doing  considerable  work  is  very 
large.  The  double  motor  tested  consumed 
at  the  rate  of  2735  gallons  per  h.p.  per  hour 
It  therefore  would  appear  that,  except  for 
very  small  powers,  the  water  motor  in  its 
present  form  is  not  likely  to  be  used  to  anj' 
great  extent.  Water  motors  for  considera- 
ble power,  such  as  the  Pelton  water  wheel, 
are  used  on  the  Pacific  slope  under  enormous 
head.  With  the  special  form  of  bucket 
known  as  the  Pelton,  an  efficiency'  of 
over  85  per  cent,  is  claimed  to  have  been 
reached. 


perfection,  and  will  record  the  action  of  steam  in  the 
cylinder  of  an  engine  up  to  the  highest  Speeds  more 
accurately  than  any  other  indicator.  The  drum  is 
made  as  light  as  possible,  with  a  bearing  at  both 
ends;  the  drum  spring  is  ground  concave  on  the 
sides  to  avoid  all  frictional  resistance  in  the  drum. 
The  groove  for  the  cord  is  so  arranged  that  there  is 
but  one  turn  of  the  cord  on  the  drum,  preventing 
the  distortion  that  appears  when  the  cord  runs 
double.  The  pistons  are  turned  to  a  tight  fit,  and 
made  to  free  themselves  to  the  proper  working  fit  by 
running  them  under  steam  atavery  high  speed.  The 
springs  are  provided  with  heads  that  take  a  firm  hold 
on  the  outer  coils,  leaving  nothing  but  the  free  coils  to 
do  the  work;  these  coils  are  ground  in  such  a  man- 
ner that  the  spring  will  stand  compression  to  its 
fullest  extent  without  showing  any  tendency  to 
bind  sideways.  The  piston  rod  can  be  lengthened 
or  shortened  by  an  extension  screw,  to  raise  or  lower 
the  atmospheric  line,  and  this  can  be  done  wiiile  the 
indicator  is  in  motion.  The  pencil  arm  is  kept  in 
contact  with  the  piston  rod  by  the  auxiliary  spring, 
which  removes  every  possible  chance  for  black  lash 
to  appear  in  the  instrument.  The  tension  of  the 
spring  can  be  changed  for  any  speed  without  in  any 
way  affecting  the  number  of  the  spring. 

The  indicator  is  extremely  delicate  in  nuicklj' 
answeringeaoh  change  in  pressure,  producing  a  very 
smooth  expansion  line,  without  oscillation,  and 
even  indicating  the  slight  fall  in  ]iressuredue  to  con- 
densation at  the  junction  of  compressioli  and  admis- 


Ip  I  turn  to  the  literature  of  the 
\  screw  propeller — and  I  think  I  have 
read  most  things  that  have  been 
written  about  it — I  find  no  two  author- 
ities agree  as  to  what  a  propeller  does 
to  water  or  water  to  a  propeller.  It 
is  all  a  matter  of  assumption.  I  shall 
only  be  too  happy  to  get  out  of  the 
region  of  surmise — I  have  quite  an 
open  mind.  After  years  of  study- 
and  observation  I  have  been  entirely 
unable  to  formulate  any  theory  of  the 
screw  propeller;  the  best  practice  of  the  day 
seems  to  be  based  on  empirical  rules.  All 
the  resources  of  mathematics  have,  up  to 
the  present,  been  unable  to  give  a  means 
of  determining  beforehand  what  is  the  best 
screw  for  a  new  ship.  Thus,  the  '  CHy  of 
New  York'  has  propellers  now  which  are 
very  different  from  those  with  which  she 
started.  If  we  were  to  walk  througli  the 
steel  works  of  Messrs.  Yickars,  of  Sheffield, 
we  would  see  the  patterns  of  propellers  for 
all  the  crack  steamships  of  the  day,  and  we 
would  be  surprised  at  the  difTerence  between 

them. — Cor.  London  Engineer. 

 ♦  »  •  

The  wild  statements  made  flying  ma- 
chine designers  will  not  bear  scrutiny.  One 
of  the  latest  schemers  says  his  air  ship  will 
move  at  200  miles  an  hour.  Supposing  him 
to  have  a  motor  capable  of  driving  a  screw 
20  feet  diameter  and  20  feet  pitch  at  600 
revs,  per  minute,  which  is  the  utmost  prac- 
ticable speed  for  a  steam  engine  in  such 
work,  the  screw  itself  will  only  make  136 
miles  per  hour  without  losses  by  slip. 
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"  Competition  is  so  active,"  says  the 
shoddy  maker  of  anytliitifi:,  "that  we  cannot 
live  unless  we  scamp,"  and  that  is  the  reason 
advanced  for  doing-  bad  work  and  using-  bad 
material.  This  is  merely  open  admission 
that  shoddy  g-oods  have  really  no  market 
value,  but  must  be  sold  for  whatever  they 
will  fetch.  Makers  of  standard  goods  of 
every  class,  whether  machines  or  anything- 
else,  do  not  put  for-th  such  pleas  as  tliose 
mentioned  above.  Tiiey  make  g-ood  work 
and  affix  a  price  to  it;  if  this  man  does  not 
buy  that  man  will,  and  they  look  for  that 
man  until  they  find  him.  There  will  always 
be  a  demand  for  inferior  g-oods  of  all  kinds. 
Human  nature  is  so  constituted  that  many 
prefer  the  immediate  cent  to  the  future  dol- 
lar, and  if  the  demand  exists  it  will  be  tilled. 
Adulterated  food  products  are  common  in 
the  market,  and  no  sort  of  legislation  can  ex- 
clude them,  and  the  same  is  true  of  ma- 
chines, boilers,  etc.    It  is  not  because  com- 


ENGINES  OF  THE  '  HYGEIA.' 

Thk  engines  of  th(;  '  J/i/f/cid  '  wert!  con- 
structed V)\'  Messrs.  Rankin  &  Hlackmore, 
Gi-eenock,  Scotland.  They  have  Rankin's 
patent  "  disconnective  "  triple-expansion 
principle,  specially  desig-ned  for  hig-h-speed 
rivei' steamers.  They  are  of  the  diagonal 
direct-acting-  type,  and  have  two  hig-h-prcss- 
ui-c  (-ylinders,  each  28  in.  in  diameter  b(!liiiid 
an  intermediate  and  a  low-pressure  cylind<;r- 
50  in.  and  86  in.  in  diameter  respectively, 
with  a  str-oke  of  (Ul  in.  There  is  only  one 
set  of  stufling-  boxes  between  each  pair  of 
cylinders,  and  ample  space  has  been  pro- 
vided for  the  removal  of  the  intermediate 
and  low-pressure  cylinder  covers,  which,  in 
addition,  have  been  fitted  with  manholes 
and  doors  for  examining-  the  pistons  without 
disturbing-  the  covers.  All  the  pistons  have 
deep  cast-iron  packitig-  ring-s  held  up  to  the 
bore  of  the  c\'linders  by  shoi-t  spiral  steel 
coils.  The  two-high-pressure  cylinder  valves 


exceptionally  smooth  working  of  the  latter, 
were  the  subject  of  remark. 

Tile  forced  draught  ari  angeraent  is  of  the 
closed  stokehold  type.  There  are  six 
steel  boilers  of  the  "Navy"  type,  con- 
structed fora  working  pressure  of  140  lbs. 
to  the  s(|uareinc}i.  They  are  covered 
with  composition  and  galvanized  sheet- 
iiori,  and  lie  beneath  the  main  deck.  The 
smoke  boxes  and  funnels  are  double 
throughout,  so  as  to  reduce  the  radiation 
of  heat,  and  an  extra  casing,  7  ft.  high, 
has  been  fitted  round  the  funnels  on  the 
promenade  deck  on  account  of  the  warm 
Austr  alian  climate. 

The  '  Jli/geia'  went  on  her  ollicial  trial 
with  the  result  that  the  average  speed  of 
22.8,  or  fully  22:^  statute  miles,  was  i-ecorded, 
the  best  run  being  at  the  I'ate  of  2:5 J  statute 
miles,  which  places  this  ves.sel  in  the  fore- 
fr-ont  of  high-speed  river  steamers. — En- 
gineering. 


petition  is  so  active  that  the  standard  is 
lowered,  but  because  the  maker  confesses 
by  his  prices  that  suspicion  rests  upon  the 
quality  of  his  work. 

There  are  more  people  who  believe  Her- 
man Melville  dead  than  there  are  those  who 
know  he  is  living.  And  yet  if  one  chose  to 
walk  along  East  Eighteenth  Street,  New 
York  City,  an^^  morning  about  nine  o'clock, 
he  would  see  the  famous  writer  of  sea  stories 
— stories  which  have  never  been  equaled, 
perhaps,  in  their  special  line.  Mr.  Melvilie 
is  now  an  old  man,  but  still  vigorous  He 
is  an  employee  of  the  Customs  Revenue  Ser- 
vice. Forty-four  3'ear's  ago,  when  his  most 
famous  tale,  "Typee,"  appeared,  there  was 
not  a  better  known  author  than  he,  and  he 
commanded  his  own  prices.  Publisher's 
sought  him,  and  editors  considered  them- 
selves fortunate  to  secure  his  name  as  a 
literary  star.  And  to-day?  Busy  New  Y'ork 
has  no  idea  he  is  ^even  alive,  and  one  of 
the  best  informed  literary  men  in  this  coun- 
try laughed  recently  at  1113'  statement  that 
Herman  Melville  w.  s  his  neighbor  by  only 
two  city  blocks.  Talk  about  literary  fame! 
There's  a  sample  of  it. — Buffalo  Courier. 

There  is  time  to  earn  $25  yet,  before 
Christmas,  by  canvassing  for  The  Engineer. 


are  of  the  piston  type  principle,  and  the  j 
low-pressur'e  is  double-ported.    The  valve 
motion  consists  of  the  double-barr^ed  link 
type,  and   is  actuated   by  one  of  Brown's  | 
steam  and  hydraulic  reversing  engines,  the  i 
starting  lever  for  which,  along  with  the  ' 
lever  for  the  throttle  valves,  is  brought  to  ' 
the  main  deck  platform,  and  constitutes  a 
particular'l,v  simple  arrangement,  as  in  con- 
sequence of  there  being  two  high-pressure 
C3'linders,  no  star-ting  valves  are  I'equir-ed,  ; 
and  it  is  impossible  for  the  engines  to  stick 
on  the  dead  centers,  so  thatpr  ompt  handling 
is  alvva3"s  assured. 

The  diagonal  framings  are  wrought- 
iron,  bolted  to  brackets  cast  on  the  c\iinder-s 
with  round  solid  flanges,  attached  at  the 
other  ends  b^'  T  heads  to  the  main  beai'ing 
framings,  which  are  of  cast-ir-on  and  box 
section.  These  are  firmly-  bolted  to  the  sole- 
plates,  and  bind  the  whole  structure  rigidly* 
together. 

There  are  two  single-acting  air  pumps, 
which,  in  conjunction  with  two  sets  of  feed 
and  bilge  pumps,  are  worked  fi'om  the 
piston-rod  ci'ossheads  by  means  of  drag 
links  and  bell-ci'anks,  so  an-anged  that  the 
various  buckets  and  plungers  help  to  count- 
erbalance the  weight  of  the  cylinder,  pistons, 
etc.  On  her  ofTicial  trial  the  absence  of 
1  vibration  in  both  hull  and  engines,  and  the 


Whoever  thinks  the  penny-a-liner  is  dead 
is  mistaken.  He  is  very  much  alive.  In 
tr-ying  to  say  that  a  man  sawed  a  plank  otf, 
he  manages  to  get  paid  for  all  these  words:  _ 

"Are  you  all  ready?"  shouted  Constructor  Min- 
tonye. 

"All  ready,  sir,"  came  from  the  long  lines  of 
foremen  on  either  side,  fore  and  aft. 

Then  the  saws  were  put  to  work.  B.  Sweeney 
and  David  Watts  cut  the  starboard  sole  piece,  and 
James  Petersen  and  James  Brush  severed  the  one  to 
port.  Down  through  the  strong  oak  fibres  went  the 
teeth  of  the  blades,  until  the  end  was  reached. 
There  was  a  pause.  Fully  two  minutes  elapsed  be- 
fore the  narrow  incision  widened.  Gradually,  under 
tlie  persuasive  influences  of  a  wedge,  it  stretched 
apart. 

He  could  have  told  the  story  in  two  lines, 
but  he  would  not  have  made  so  much  out  of 
his  space.  All  the  New  York  papers  em- 
plov  penny-a-limM's. 

It  is  surprising  lo  those  who  have  not 
given  the  matter  close  attention,  to  see  the 
intei'est  taken  in  steam  launches.  The  mat- 
ter has  been  brought  to  our  notice  forcibly 
by  the  fact  that  we  have  published  engines 
of  this  class  for  the  past  three  montiis  in 
great  detail  :  it  has  r*esulted  in  a  large  de- 
mand for  those  issues,  and  is  still  in  for-ce. 
The  small  engines  which  have  been  shown 
in  The  Engineer  are  being  built  all  over 
the  counlr-y.  liy  hundr-eds,  we  should  .say,  if 
the  assertions  made  by  writers  are  proof. 


THE  EIVGINEER. 


LettePg  to  the  Editoi'. 


Jo  avoid  mUconception  we  state  that  this  department  ts  open  t 
all  The  experienced  and  inexperieiiced  mechanic  ana 
engineer  meet  on  common  grmmd,  and  are  free  to  express 
their  views  in  their  own  way.  No  communications  will  be 
tuvvressed  except  their  tenor  and  tone  are  against  the  policy 
of  mis  vage.  Personal  reflections  should  be  carefully  avotdeti 
Correspmidents  need  not  hesitate  to  write  for  supposed  want 
of  ability.  Such  corrections  as  are  needed  wiU  be  made  with, 
pleasure.  It  is  specially  requested  that  all  figures  be  made 
very  plain  and  all  proper  names  clearly  lorttten.  


DISK  CUTTING  TOOLS,  ETC. 

Editors  Engineer: 

And  now  comes  another  "new'  tool,  known  as 
"Martignoni's  disk,  cutting  tool,"  which  is  being  in- 
troduced by  an  Englisii  company,  and  claims  to  be 
patented!  Well,  there  may  be  something  about  it 
which  furnishes  a  pretext  for  some  flimsy  claim  or 
other,  as  is  so  often  the  case  with  regard  to  machin- 
ists' tools  and  many  otlier  articles;  but  disk  tools, 
substantially  the  same  as  those  sold  by  the  above  com- 
pany, buc,  in  the  writer's  opinion  simpler  and  bet- 
ter, have  been  made  by  American  tool  makers  any 
time  during  the  last  twenty  years.  They  are  good, 
but  they  are  not  new. 

Every  once  in  a  while  some  one  patents  a  "new  ' 
invention,  which  consists  substantially  of  some  old 
and  well  known  form  of  machinists'  tool.  This  was 
the  case  with  the  straightway  drill,  which  had  been 
made  and  used  by  many  machinists  fully  twenty- 
five  years  before  it  was  patented.  I  made  and  used 
these  drills  for  the  Wilcox  &  (Jibbs  Sewing  Machine 
Company  in  the  year  1872,  and  with  one  of  them 
drilled  through  eleven  hundred  inches  of  cast-iron 
without  re-sbarpening.  The  first  one  of  them  that  I 
ever  ^w  was  made  by  Ed.  Murphy,  for  the  A.  B. 
Howe  Sewing  Machine  Company,  in  1865,  and  Ed. 
did  not  claim  it  as  a  new  invention  at  that  time. 

Charles  H.  Davids. 

Davids'  Machine  Company,  N.  Y. 

[This  letter  shows  how  doctors  disagree  some- 
times. Mr.  Davids  is  a  machinist  of  wide  experience, 
and  he  approves  of  disk  cutting  tools  for  metal. 
Some  others  of  similar  experience  think  that  they 
are  not  worth  shop  room.] 

CONCEENING  LICENSES. 

Editors  Engineer:  ^  ,  ^ 

In  looking  over  my  paper,  The  Engineer,  I  hnd 
that  I  have  been  a  subscriber  from  March,  1881, 
and  the  good  I  have  got  from  them  I  cannot  express. 
They  are  my  right  hand  support. 

Will  you  oblige  me  by  answering  these  questions: 
Are  ocean  licenses  graded  by  tonnage?  If  a  man 
holds  a  license  for  inland  steamers  of  2O00  tons 
and  has  served  on  board  ship  as  an  assistant  engi- 
neer, with  recommendation  from  the  chief  can  he  get 
his  license  changed  from  inland  to  ocean  steamers 
of  the  same  tonnage?  J-  T, 

New  Haven,  Conn. 

[This  question  is  a  difficult  one  to  answer,  for  the 
laws  relating  to  licenses  of  engineers  are  very  vague. 
There  are  37  grades,  but  none  of  them  for  tonnage, 
or  style  of  engines;  only  tlie  class  of  the  hulls  and 
in  what  service  employed  are  designated.  An  en- 
gineer employed  on  a  steam  vessel  of  some  of  the 
grades  mentioned,  if  the  owner  of  the  boat  changes 
her  trade  or  occupation,  the  engineer  will  have  to 
change  his  license  before  he  can  technically  act  as 
engineer  of  her.  There  are,  howjever,  two  grades, 
mentioned  that  might  cover  this  question.  One  of 
them  is  in  regard  to  engineers  of  ocean  steamers; 
the  other  is  foAake,  bay  and  river  steamers.  There 
appears  to  be  a  distinction  and  a  difference,  and  the 
eno-ineer  of  a  lake  steamship  could  not  by  law  act  as 
an'engineer  of  the  same  ship,  engines  and  boilers, 
if  the  route  should  be  changed  from  the  lakes  to  that 

f  the  ocean.]    - 

AN  OPEN  LETTEE. 
Tp  the  Engineers  of  the  United  States : 

Your  associations  are  meeting  with  success  and 
prosperity  that  is  gratifying  to  every  well-wisher 
of  the  engineers.  The  objects  for  which  they  are 
formed  are  admirable.  They  educate,  instruct  and 
bring  together  many  minds,  whereby  you  exchange 
opinions  which  result  to  the  benefit  of  all  who  are 
seeking  to  be  enliglitened.  Now,  has  it  ever  oc- 
curred to  you  that  while  in  your  prosperity,  you 
should  prepare  for  the  welfare  of  those  who  should 
be  so  unfortunate  as  to  lose  a  limb,  or  meet  with'an 
accident  which  would  prevent  them  from  earning 
their  living?  Why  not  build  a  suitable  home  for 
the  unfortunate?  Have  it  centrally  located,  and 
founded  on  the  broadest  of  principles,  a  home  that 
would  welcome  every  engineer  who  has  had  charge 
of  an  engine  for  a  year  or  more,  as  you  may  decide. 
It  is  not  necessary  to  go  into  details  here.  This  is 
merely  a  suggestion,  and  pardon  me  if  I  intrude. 
No  doubt  every  manufacturer  and  merchant  of  steam 
appliances  would  be  pleased  to  contribute  to  such  a 
worthy  object,  and  the  contributions  which  would 
come  from  your  associations  would  build  a  suitable 
and  comfortable  home.  Now,  gentlemen,  in  your 
tneetings  debate,  deliberate,  and,  what  is  more,  act 
on  this  question.  It  is  for  you  to  decide,  and  thou- 
sands will  wish  you  success. 
New  York.  Alfred  B.  Jenkins. 


ANSWEE  TO  ME.  C  AND  OTHEES. 

Editors  Engineer: 

1.  Can  you  tell  me  why  I  cannot  get  my  paper  (or- 
dered through  a  newsdealer)  until— sometimes— a 
week  after  publication? 

2.  Also  please  tell  me  if  you  have  missed  publish- 


ing a  number  at  any  time  this  fall,  as  my  old  dealer 
said  you  did? 

]iy  answering  the  above,  you  will  confer  a  great 
favor,  and,  as  1  don't  suppose  you  want  any  comjjli- 
ments,  I  will  close  with  another  growl  about  my 
missed  pajjcrs.  J.  W.  C. 

Newark,  N.  J. 

[1.  The  laziness  of  the  newsdealer.  The  Engineer 
is  always  exactly  on  schedule  time;  never  an  hour 
late.  It  is  always  bulletined  on  the  American  News 
Company's  board  the  day  of  publication.  If  the 
newsdealer  does  not  get  it,  it  is  because  he  is  a  bad 
man.  Missing  numbers  can  be  supplied  from  this 
office. 

2.  The  Engineer  has  never  missed  one  issue,  or 
one  publication  day,  since  it  was  born,  and  never 
will  while  we  are  on  it.  Misstatements  like  tiie 
above  are  made  to  cover  faults  of  newsdealers.  All 
persons  who  have  any  trouble  in  getting  The  Engi- 
neer through  newsdealers  are  invited  to  send  di- 
rectly to  this  office  for  their  paper.  Six  months 
subscription  is  only  $1.  Missing  numbers  can  be 
supplied  at  any  time  on  receipt  of  price. — Eds  ] 

 •  

NATIONAL    MAEINE    ENGINEEES'  BENEFICIAL 

ASSOCIATION. 
To  the  Order  Wlierever  Found,  Greeting: 

You  are  herebj'  officially  informed  that  National 
Treasurer  George  Uliler  has  instituted  Gulf  Associa- 
tion, No.  84,  in  Mobile,  Ala.,  at  which  time  the  fol- 
lowing officers  were  chosen  and  installed  : 

Past  President,  Wm.  B.  Hagaii;  President.  John 
Steeber;  Vice-President,  W.  T.  Corr;  ^Conductor, 
M.  H.  Turner;  Treasuier,  D.  H.  Vonianiile;  ChaiJ- 
lain,  R.  Connelly;  Doorkeeper,  H.  D.  Snyder;  Cor. 
Secretary,  C  J.  Cocklan;  Fin.  Secretary,  J.  N. 
Korf;  Rec.  Secretary,  J.  E.  Carpenter;  Representa- 
tive, Wm.  B.  Hagan;  Trustees — John  Steeber,  D.  H. 
Vernanille,  W.  T.  Gorr.  ' 

Address  of  Corresponding  Secretary,  C.  F.  Cock- 
lan, Mobile,  Ala. 

National  President  Galwey  expresses  the  desire 
that  each  corresponding  secretary  shall  transmit  a 
letter  of  congratulation  to  Association  No.  84. 

James  Henry  Harris, 

Chicago,  111.  National  Secretary. 

APPLY  TO  THE  YODNG  MEN'S  CHEISTIAN  ASSOCIA- 
TION. 

Editors  Engineer: 

Will  you  please  answer  in  the  columns  of  The  En- 
gineer where  a  technical  school  is,  so  that  I  can 
become  a  first-class  engineer.  I  have  served  three 
years  in  a  machine  shop,  and  am  now  serving  the 
fourth  year.  J.  Z. 

New  York. 

[We  do  not  know  of  any  in  this  city.  There  is  a 
course  of  lectures  delivered  weekly  at  the  Young 
Men's  Christian  Association  on  the  Bowery.  Ap- 
ply to  the  secretary.] 

COAL  ENDURANCE  OF  CRUISERS. 

Unfortunately  rigid  truth  does  not  al- 
ways enter  into  official  statements  and  fig-- 
ures,  and  it  is  much  to  be  regretted  that  in 
the  matter  of  coal  endurance  what  is  official- 
ly specified  concerning'  the  battle- ships 
'Hotve'  and  ' Camperdoivn'  is  not  realized  in 
actual  service,  and,  as  a  natural  consequence, 
the  general  public  are  misled.  Each  of  these 
vessels  ai^e  credited  with  a  coal  suppl}'  of 
l,-'00  tons,  and  this  quantity"  is  put  forward 
as  being  sufficient  to  enable  them  to  cover 
7,200  nautical  miles  at  10  knots.  This  per- 
formance is  only  theoi^eticallj'  true,  being- 
based  either  on  results  obtained  from  trials 
over  the  measured  mile,  or  the  four  hours' 
run.  Under  forced  draught  the 
'Camperdoivn''  when  on  her  official  trial 
realized  a  speed  of  17.1-i  knots  with  11,742 
i.h.p.,  and  a  registered  coal  consumption 
of  3.26  lbs.  per  horse-power  per  hour. 
With  natural  draught  the  speed 
obtained  was  16.3  knots  with  8,622  i.h.p., 
the  coal  consumption  being  2.11  lbs.  per 
horse-power  per  hour.  At  a  10  knot  speed 
the  CO  efficient  for  coal  consumption  would 
fall  to  about  1.85  lbs.,  while  the  actual  indi- 
cated horse-power  to  propel  the  vessel  on 
her  normal  displacement  at  a  speed  of  10 
knots,  is  at  least  1,600,  which  means  a  daily 
consumption  in  propulsion  alone  of  31.71 
tons.  To  this  must  be  added  the  quantitj' 
used  for  driving  auxiliary  engines,  etc,  and 
for  culinary  purposes,  which  is  at  least  eight 
tons  per  diem,  and  brings  the  daily  drain  on 
the  bunkers  up  to  39.71  tons.  Turning  now 
to  the  '  Hoive,'  we  find  that  from  her  speed 
trials  she  is  represented  to  be  a  little  less  ex- 
travagant in  fuel  at  the  maximum  rate  of 
speed  realized,  than  the  '  Camperdoicn al- 
though at  about  16  knots  the  reported 
figures  dill'er  very  little,  so  that  under  like 
conditions  of  trim  and  displacement  the  coal 
consumption  in  the  two  ships  at  the  reduced 
speed  of  10  knots  should  be   about  the 


same.  At  a  speed  of  15.872  knots,  with 
open  stokeholds,  the  coal  consumed 
by  the  '  Howe '  on  her  official  trial 
was  1.99  lbs.  per  horse  power  per  hour, 
with  the  engines  developing  7,095  i.h.p., 
while  undei-  forced  draught  the  I'egistered 
coal  consumption  was  2  17  lbs.  per  h.p.  per 
hour,  the  speed  being  16  932  knots,  and  the 
i.h.p.  11,703.  Witli  a  bunker  capacity  of 
1,200  tons  and  a  daily  expenditure  of  3,971 
tons,  each  vessel  would  have  a  radius  of 
action  of  7,250  knots  at  a  10  knot  speed. 
This  for  all  practical  purposes  agrees  with 
the  Admiralty  figures  exhibited  as  the  coal 
endurance  of  the  'AdniiraV  class  of  battle- 
ship; but  it  is  purely  a  smooth  watei-  de- 
duction, and  certainly  theoretical,  as  was 
proved  most  conclusively  during  the  cruise 
of  tlie  'Hotce'  and  '  Cainper  doun'  with  the 
hostile  fleet  duiing  the  mana'uvres  in  Aug- 
ust last.  The  former  vessel,  after  steaming 
a  little  over  3,000  knots  at  a  speed  of  less 
than  10  knots,  ran  shoi  t  of  coal  in  mid-ocean 
on  the  homewajd  vo^-age,  and  had  to  fall 
out  of  line  to  replenish  her  stock  from  Ihe 
colliers  following  in  the  wake  of  Admiial 
Seymour's  fleet.  'Camper dou  n'.H  per- 

formance was  very  little  better,  for,  aftei- 
steaming  considerably  under  4,000  miles  at 
8  knots,  it  was  found,  on  her  arrival  at  Tor- 
bay,  that  she  had  not  sufficient  coal  left  in 
her  bunkers  to  admit  of  her  steaming  1,000 
miles  at  10  knots. 


BOOK  NOTICE. 

The  Mechanic's  Complete  Library  of  Modern 
Rules.    Facts,  processes,  etc.,  for  the  engineer, 
artisan,    electrician,  how   to  make  a  dynamo, 
latest  information   for  twenty  different  trades, 
etc.,  etc.    Laird  &  Lee,  Chicago,  111. 
This  is  a  sort  of  universal  hand-book,  con- 
taining a  varietj^    of   misinformation  on 
various  subjects  carelessly  compiled;  in  fact, 
not  compiled  at  all,  but  thrown  together 
without  sequence  or  connection.    The  bulk 
of  the  work  consists  of  newspaper  clippings 
uncredited  and  of  unknown  origin,  except  in 
a  few  instances;  we  recognize  some  matter 
which  has  been  culled  from  The  Engineer. 
Page  169,  "Points  for  Engineers'^  says: 
"  When  using  a  jet  condenser  let  the  engine  make 
three  or  four  revolutions  before  opening  the  injec- 
tion valve,  and  then  open  it  gradually,  letting  the 
engine  make  several  more  revolutions  before  it  is 
opened  to  the  full  amount  required.''' 

It  is  not  necessary-  to  comment  on  this  for 
engineers,  but  we  may  say  to  the  publishers 
of  the  work  that  the  above  quotation  is 
arrant  nonsense,  and  would  result  in  dis- 
abling the  engine  at  once  by  getting  the 
condenser  hot.  Similar  instances  abound 
throughout  the  work,  and  it  needs  careful 
revision  b.y  a  competent  person  before  an- 
other edition  is  published.  The  title  page 
says:  ''Compiled  hy  Thomas  F.  Edison, 
A.  M.,and  Chas.  .J.  Westinghouse."  We  do 
not  know  what  this  means. 

A  POSSIBLE  explanation  of  the  fact  that 
only  the  clearance  surface  appears  to  in- 
fluence initial  condensation  would  be  that, 
on  first  admitting  steam  to  the  cylinder,  the 
clearance  surfaces  are  almost  instantly 
raised  to  nearly  the  temperature  of  the  ad- 
mission steam,  and  the  cylindrical  surface 
becomes  heated  in  advance  of  the  piston 
over  a  certain  area  which  bears  some  defi- 
nite proportion — for  each  engine — to  the 
clearance  surface,  irrespective  within  wide 
limits  of  the  point  of  cut-off.  Thus,  when  b}' 
the  forwarcT  motion  of  the  piston  fresh  por- 
tions of  the  cylindrical  surface  are  exposed 
to  contact  with  the  steam,  these  portions 
are  already  raised  in  advance  to  nearly  the 
steam  temperature,  and  no  further  appreci- 
able transfer  of  heat  to  the  metal  occurs. 


It  is  good  practice  for  students  in  techni- 
cal colleges  to  work  out  results  from  condi- 
tions taken  from  daily  work,  and  they  should 
carefulh'  preserve  them;  for  in  after  life  they 
won't  ha  ve  an^-  opportunities  for  that  sort 
of  thing.  The  demands  of  business  unfit 
the  mind  for  comparison  and  determination 
of  standards.  The  mechanical  engineer  of 
the  future  will  be  more  occupied  in  figuring 
up  costs  than  balancing  natural  forces 
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AN  INTERESTING  DOCUMENT. 
1851  —  1890. 

In  rummaffing-  over  a  lot.  of  old  pafXM's 
recently,  we  came  across  the  docLinient  plio- 
tog'rapiied  below,  arid  it  awoke  so  many  rec- 
ollections and  bi'ouglit  to  mind  so  many 
incidents,  that  we  determined  to  publish  it 
as  a  memento,  for  many  of  the  friends  who 
were  with  us  then  ar-e  with  us  now,  and  all 
throug'h  life  have  held  out  the  right  hand  of 
fellowship  and  never  dr-awn  it  back.  This 
document  is  dated  18r)8,  but  sev(!n  yeai's  be- 
fore that  we  betjfan  as  an  apprentice  in  t  he 
Morg-an  Iron  Works.  Time's  tooth  has 
bitten  oil'  one-third  of  the  document,  but 
enough  remains  to  show  its  purport.  W(! 
have  not  endeavored  to  "  r-estore  "  it,  as  we 
easily  could,  for  Miers  Coryell  is  close  at 
hand  and  could  readily  supply  the  missing 


The  curious  uncertainties  of  the  law  are 
well  siiown  by  a  j-ecent  case  wiiich  occurred 
in  this  city.  A  party  rented  a  house  and 
paid  one  ijuarter-'s  rent,  $:i3(t,  in  advance. 
Immediately  it  was  paid,  the  alleged  owner- 
of  the  pi'emises  (who  was  a  not,orious  fraud) 
got  the  payee  out  of  the  house  upon  a  pre 
text,  and  locking  the  door-,  went  off,  r  efusing 
to  retur-n  the  money,  sav  ing  the  house  was 
out  of  or'der.  The  fr-aud  was  ar-r-ested  and 
cited  before  the  Grand  Jur-y,  but  the  District 
Attorney  sent  a  menior-andum  to  the  Grand 
Jur-y  to  the  effect  that  the  tn  idence  was  not 
sullicient  to  constitute  a  cr'ime.  Ther-e  was 
no  pr'oof  that  the  fraud  did  not  own  the  hou.se 
exce[)t  her  own  admissions,  which  wei-e  in- 
sufficient in  law.  The  inone^'  having  been 
paid  on  a  contr-act,  the  right  to  it  was  at  once 
vested  in  the  defendant.,  and  she  could  not 


Of  coal  tar-  colors,  we  have  at  the  pi-esent 
time  about  :iOO  distinct  kinds,  of  wliich  about 
;iO  give  extr  emely  fast  color  s,  and  an  ecjual 
number  or  mor  e  give  moderately  fast  colors. 
Gn  the  other  hand,  out  of  about  the  thirlj' 
natur  al  dyestulfs  usually  employed,  we  may 
count  ten  as  giving  fast  colors.  We  have 
ilierefoi  e  a  total  of  about  thr  ee  times  as  many 
fast  coal  tar-  color  s  as  we  have  of  fast  nat- 
ur-al  dyestulfs.  A  pr  ocess  of  selecting  the 
fittest  has  gone  on  in  the  past  with  respect 
to  the  dyewoods,  and  such  is  the  sifting  pro- 
cess rrovv  at  wor-k  among  the  coal  tar  color's. 
The  pr-ejudice  against  the  new  colors  is 
mainly  due  to  manufacturer-s  .selecting  col- 
or-s  on  an  inspection  of  their-  tint,  irr-espect- 
ive  of  any  experiments  with  r-egar-d  to  their 
fastness  and  suitability  for  any  parlicular 
class  of  wor  k.    By  judicious  selection  and 
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portion,  for  his  writing  has  not  altered  in 
the  last  forty  year-s.  The  original  text  was 
as  follows : 

This  is  to  certify  that  Egbert  P.  Watson 
has  served  several  ijears  as  apprentice  and 
journeyman  in  these  shops.  He  is  a  good 
workman,  attentive  to  his  duties,  and  fa- 
miliar with  steam  engines  in  all  branches. 
I  cheerfully  recommend  him  to  all  who  are 
in  want  of  his  services. 

Miers  Coryell. 
If  the  exigency  arose  we  fancy  we  could 
live  up  to  that  "  recommend  "  still. 

In  our  last  issue  matter  was  credited  to 
papers  it  never  originated  in.  This  was 
caused  by  similarity  of  name.  The  Journal 
Industry,  of  San  Francisco,  was  mixed  up 
with  Industries,  of  England.  We  regret 
this,  for  The  Journal  Industry  is  a  live 
paper,  which  should  be  univex'sal'ly  read. 


be  convicted  of  larcen}'  for  refusing  to  retur-n 
it.  Her  acts,  however,  rendered  her  liable 
to  a  civil  action  for  bi'each  of  contract,  but 
there  was  nothing  on  which  an  indictment 
could  be  found.  The  Gi"and  Jui-y  dismissed 
the  case  and  Judge  Fitzgerald  dischai-ged 
the  fi-aud. 


careful  experiment  the  good  will  gradually 
be  distinguished,  and  both  the  manufacturer 
and  the  public  will  i-ecognize  that  there  is 
both  beauty  and  permanence  in  the  coal  tar 
colors  of  to-day. — Industry. 


Perhaps  the  cheapest  labor  in  the  known 
world  is  that  of  negroes  who  load  guano 
ships.  They  get  813  for  shoveling  100  tons. 
The  pungent  ammoniac  dust  is  extr-emely 
irritating  to  the  nostrils,  throat,  and  lungs, 
rendering  the  shortest  stay  there  un- 
pleasant. 


The  next  issue  closes  our  business  year, 
and  friends  who  intend  to  favor  us  with 
their-  support  another  year  ar-e  respectfully 
requested  to  remit  as  eai'ly  as  possible;  by 
doing  so  the}'  greatly  facilitate  matters  and 
avoid  non-receipt  of  the  first  issue  for  1891,  |  weight. 


A  SCHEME  is  on  foot  "  to  utilize  the  power 
of  Niagar-a  Falls,"  and  extensive  works  are 
being  undertaken  to  that  end.  From  the 
published  plans  the  Falls  do  not  appear  to 
be  included,  the  water  being  taken  from  the 
Niagara  River  a  long  way  above  the  Falls. 
It  is  a  very  obvious  and  not  an  unusual  plan, 
but  the  success  of  the  corporation  will  de- 
pend wholly  upon  the  commercial  aspect  of 
the  matter,  as  to  whether  it  is  a  good  point 
to  manufactui-e  at,  and  what  facilities  can 
be  had  for  shipping  products  The  mere 
fact  that  Niagai-a  River  is  being  used  to 
turn  turbine  wheels  will  not  have  much 
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NOTICE. 

A  WORD  of  caution  is  necessary  at  this 
time  in  order  to  prevent  papers  going- 
astray,  or  not  coming  to  hand  at  all.  In 
sending  new  addresses,  friends  will  please 
write  the  names  of  persons  and  streets  plain- 
ly,  so  that  there  can  be  no  possibility  of  er  - 
ror. "Marion"  is  often  written  so  that  it 
may  be  either  Merwin,  Marius,  Marvin,  or 
Maria,  and  in  man}'  cases  we  can  only  guess 
at  the  proper  name;  so  with  man}'  other 
names;  we  must  have  plain  addresses  to  get 
papers  to  our  friends. 

DESTROYING  VlTY  REFUSE. 

Competent  ob.servers  have  .settled  satis- 
factorily that  the  source  of  most  diseases 
which  afflict  mankind  have  their  origin  in 
putrid  matter  of  one  sort  or  another,  and 
this  being  admitted,  it  is  of  the  greatest  im- 
portance that  the  refuse  of  cities  and  large 
towns'should  be  so  disposed  of  that  it  cannot 
become  a  cause  of  offense.  It  is  not  a  small 
matter  to  achieve  this  end,  and  very  little 
has  been  done  toward  it.  Most  cities  and 
towns  of  this  country  retain  their  filth  as 
long  as  possible,  and  do  nothuig  as  regards 
its  total  destruction.  It  was  thought  that 
burning  city  refuse  would  accomplish  the 
purpose  in  view,  but  it  seems  that  even  this 
is  open  to  objection.  In  some  cities  in  Eng- 
land crematories  have  been  erected. 

A  destructor  has  been  erected  by  the 
Hastings  Corporation  at  a  cost  exceeding 
£4,000,  and  is  described  as  proving  highly 
successful.  On  the  other  hand,  it  is  stated 
by  some  that  the  chimney  emits  a  sickening 
smoke,  which  is  very  offensive.  An  im- 
provement on  this  has  been  to  attach  a  cre- 
mator to  the  cremator,  so  to  speak,  by  which 
the  gases  arising  from  the  burning  refuse 
are  led  through  a  highly  heated  chamber, 
wherein  they  are  so  dessicated  before  finally 
emerging  that  they  are  innocuous. 

The  chief  difficulty  with  all  plans  is  the 
stupidity  and  objections  of  the  taxpayers, 
for  the  cost  of  a  crematory  is  considerable. 
The  idea  of  paying  out  good  money  to  pre- 
vent a  bad  smell  (which  is  the  only  benefit 
many  see),  is  j^too  absurd  to  be  entertained, 
and  so  the  nuisances  continue. 

MATTER  IN  THE  WRONG  PLACE. 

If  one  were  to  ask  the  publishers  of  any 
of  the  great  magazines  and  periodicals  of 
the  day  if  they  aimed  to  cultivate  and  ele- 
vate the  public  taste,  they  would  undoubt- 
edly receive  a  reply  in  the  affirmative,  but 
if  we  examine  the  contents  of  these  maga- 
zines we  find  a  large  number  of  tales  and 
sketches  which  deal  directly  with  the  doings 
of  crime  and  criminals.  The  language  of 
the  writers  is  not  offensive;  it  is  true,  all  is 
done  decently  and  in  order,  so  far  as  diction 
or  descriptions  go,  but  for  all  this  the  dia- 
lect, lives,incidents,  and  general  happenings, 
not  omitting  descriptions  of  fights  and  the 
appearance  of  the  combatants  after  the 
fight,  are  set  forth  in  detail.  Harpers 
Bazaar,  a  periodical  which  is  published 
specially  for  ladies  and  families,  has  at  this 
moment  a  serial  by  F.  W.  Robinson,  which 
deals  chiefly  with  English  low  life — convict 
life — and  the  career  of  a  convict  and  his  dis- 
reputable following.  For  months  this 
dreary  tale  of  vice  and  crime  has  been  drag- 
ging along,  and  bids  fair  to  drag  on  forever. 
Scribner's  Magazine,  also  published  by  a 
well-known  house,  has  a  border  ruffian 
story  called  ^^Jerry,"  which  is  of  exactly 
the  same  type  and  character,  with  the  ex- 
ception that  the  scenes  and  fictitious  per- 
sonages portrayed  are  American.  Surely 
this  is  not  elevating  the  public  taste  or  en- 
couraging young  people  to  lead  decent  lives. 
Sensational  literature  is  perilous  stuff  to  put 
in  the  hands  of  young  people,  and  the  last 
place  we  would  expect  to  find  it  is  in  the 
periodicals  mentioned. 

It  is  pretty  near  time  for  some  alleged 
trade  paper  to  publish  the  history  of  the 
"Stourbridge  Lion."  Let's  hear  all  about 
the  old  lion  again— for  the  thousandth  time. 
Some  one  never  heard  of  it  possibly.  , 


AN  ENGINEERS'  RETREAT. 

In  Letters  to  The  Editor,  this  issue,  Mr. 
Alfred  B.  Jenkins,  of  Jenkins'  Bros.,  well- 
known  manufacturers  of  thiscit}',  makes  a 
suggestion  which  is  an  excellent  one,  and 
should  have  the  heart}'  co-operation  of  all 
engineers'  associations,  whether  marine  or 
stationary,  all  over  the  country.  We  pre- 
sume that  Mr.  Jenkins  has  in  mind  a 
retreat  in  old  age  for  veteran  engineers  of 
good  character,  who  may  be  disabled  from 
following  their  calling  by  years,  or  per- 
manent disability  incurred  by  the  nature  of, 
or  in  performance  of  their  duties,  similar  in 
its  general  features  to  the  Sailor's  Snug 
Harbor,  on  Staten  Island.  The  engineers' 
institution  is,  we  suppose,  to  be  erected  by 
the  voluntary  contributions  of  engineers  and 
manufacturers,  for,  as  Mr.  Jenkins  aptly 
says,  they  could  render  valuable  aid  to  such 
a  cause.  The  fund  would  also  be  increased 
by  benefactions  from  time  to  time,  .so  that  it 
would  soon  be  wholly  self-supporting,  and 
an  independent  corporation.  It  is  needless 
to  say  that  a  retreat  of  this  character  would 
alleviate  a  great  deal  of  suffering  and  priva- 
tion in  the  lives  of  many  who  had  not  been 
able  to  get  ahead  of  the  world,  and  it  would 
also  be  greatly  to  the  credit  of  the  engineers 
and  manufacturers  in  the  line  of  engineering! 
It  would  not  be  a  charitable  institution,  in 
the  full  sense  of  the  word,  for  an  engineer 
who  had  contributed  to  the  erection  and 
maintenance  of  the  Retreat,  when  young 
and  able  to  care  for  himself,  would  be 
entitled  to  some  of  its  benefits,  if  through 
the  chances  of  life  he  became  in  need  of 
them.  We  hope  to  see  Mr.  Jenkins'  sugges- 
tion acted  upon  promptly,  and  will  gladly  do 
all  in  our  power  to  aid  it. 

THE  CORLISs'eNGINE  SERIAL. 

Our  readers  will  perceive  that  we  give  in 
this  issue  the  opening  chapter  of  a  series  on 
the  management  of  the  Corliss  engine. 
This  is  the  article  for  which  we  offered  $25, 
and  we  find  that  in  respect  to  specific  infor- 
mation and  detail  which  will  serve  others  at 
the  same  time,it  is  the  best  that  has  been  of- 
fered. The  writer  of  it  is  the  chief  engineer 
of  one  of  the  largest  cotton  mills  in  New  Eng- 
land, and  has  had  thirty  years  experience, 
so  his  teachings  are  worth}-  of  attention.  In 
the  series  will  be  found  many  oi'iginal  sug- 
gestions and  plans  which  will  reduce  running- 
expenses,  and  the  treatment  of  breakdowns 
and  the  causes  leading  to  them  will  receive 
attention.  All  persons,  whether  running 
Corliss  engines  at  this  time,  or  some  other 
engine,  should  subscribe  now  and  receive  ev- 
ery ai'ticle  of  this  series.  It  will  run 
through  several  numbers,  and  be  illustra- 
ted where  necessary. 

 - 

You  probably  did  not  know  it,  but  you 
had  a  very  narrow  escape  from  being  out  of 
a  job  this  winter.  You,  Mr.  Man,  with  a 
permanent  job,  we  mean.  Through  causes 
which  are  not  made  public,  the  Baring  Bros.' 
world  famous  bankers,  became  involved,  and 
were  only  saved  from  precipitating  a  gener- 
al panic  all  over  the  world  by  other  finan- 
ciers coming  to  their  rescue  with  $bO, 000,000 
or  $100,000,000.  The  danger  is  past  now, 
but  a  fortnight  ago  the  boldest  financiers  of 
the  country  held  their  breaths  for  a  few  days. 
Capitalists  cannot  afford  panics ;  they  are 
dangerous,  and  hurt  everyone,  because  all 
are  dragged  down  by  them.  But  for  timely 
aid  one  of  the  greatest  financial  panics  of 
the  century  would  have  been  precipitated 
last  month.    Let  us  all  be  thankful  for  what 

did  not  happen. 

 »  ♦  »  

The  truth  is,  says  a  writer,  that  there  are 
no  such  things  as  trade  secrets,  and  guard 
factories  as  jealously  as  we  may,  the  jour- 
nalist or  engineer  who  wants  to  find  out  can 
easily  do  so.  As  regards  the  most  minute 
details  in  the  construction  of  ships  and  en- 
gines for  war  or  commerce,  there  is  nothing 
hid  which  cannot  be  revealed  provided 
proper  means  are  taken  to  obtain  the  in- 
formation. Knowledge  cannot  be  wrapped 
up  in  a  napkin  and  buried  in  the  earth. 
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ENGLISH  vs.  AMERICAN  WORKMEN. 

Mr.  Dickinson  is  the  secretary  of  an  Etig'- 
lish  concern  in  Sheflield.  He  seeins  to  be  a 
queer  l<ind  of  man,  jud^^ing-  by  some  i-eniar-Us 
he  made  recently.  Comparing:  En^^lish  and 
American  \vorl<men,  he  says: — 

"Tlie  American  workman  is  much  more  tcm])er- 
ate;  thero  is  considerably  less  drinking.  He  also 
dressos  well.  In  the  smaller  citifvs,  at  any  rate,  llicy 
have  very  comfortable  homes.  Taking-  thcni  all 
round,  they  are  intellectually  of  a  higlier  class  than 
the  bulk  of  English  workingmen.  Tliis  is  due  in 
some  measure  to  the  Americans  having  induced  our 
best  workingmen  to  go  over  there.  Jii  most  works 
the  managers  and  foremen,  and  the  must  skilful  hands 
are  Englishmen." 

We  think  the  English  word  for  statements 
of  the  kind  italicised  is  "taradiddle,"  when  a 
man  says  things  that  are  not  so  he  tells  a  tara- 
diddle, whatever  that  is.  Mr.  Dickinson  is 
mistaken  in  his  premises  and  deduclions. 
In  American  works  the  foremen  and  hands 
are  three-fourths  American.  In  some 
few  concerns  which  Etiglish  syndicates 
have  bought  up  there  are  English  sup- 
erintendents and  English  workmen,  but 
these  latter  are  of  no  use  to  us  until  they 
have  forgotten  their  English  ways  and  be- 
come Americanized.  Much  more  work  is 
done  by  American  workmen  in  a  given  time 
than  by  English  workmen.  Beer  is  not 
allowed  to  be  swilled  at  all  hours.  The 
working  hours  themselves  are  different;  the 
customs  of  the  country  are  different;  the 
holidays  are  fewer,  and  all  these  things  are 
sources  of  unhappiness  to  Englishmen  who 
are  new  to  this  country.  It  is  a  horrifying 
thing  to  say  to  English  ears,  but  American 
workmen  can  work  all  round  English  work- 
men, and  work  closer.  Let  him  have  time 
and  tools  enough,  and  an  Englishman  ma- 
chinist can  turn  out  a  job  as  well  as  any 
one  else.  Good  workmen  are  of  no  particu- 
lar country;  but  the  American  workman  is, 
as  Mr.  Dickinson  says  in  the  lucid  portion  of 
his  remarks:  "  Taking  them  all  round  they 
are  intellectually^  of  a  higher  class  than  the 
bulk  of  English  workingmen." 

That  settles  it. 


WELL  DONE. 

A  NOVELTY  in  securing  publicity'  and  re- 
minding the  trade  world  that  they  still  exist 
has  been  issued  by  the  enterprising  and  old 
house,  the  Mason  Regulator  Compan.y, 
Boston,  Mass.  They  sent  us  hy  mail  a  box 
about  34  inches  square,  which  contained  a 
sure  enough  wish  bone,  secured  to  a  card, 
upon  which  was  printed  these  words: 

Wish  for  Happiness. 

Wish  for  Health. 

Wish  for  Honor. 

Wish  for  Wealth. 

But  be  sure  and  vv'ish  for  the  continued  prosperity 
of  the  Mason  Regulator  Company. 

And  on  the  other  side. 

"We  have  no  bone  to  pick  with  you." 

This  is  true,  for  the  bone  was  not  only 
already^  picked,  but  polished  when  it  came 
to  hand.  Enclosed  with  this  unique  remind- 
er was  the  appended  circular: 

"It  has  seemed  best  for  us  to  reply  at  once  to  the 
many  inquiries  we  have  received  in  an.swer  to  Our 
Thanksgiving  Circular, as  to  how  we  came  by  so  many 
wish  bones.  We  would  say  that  the  circular  referred 
to  is  probably  the  mostexpensive  one  ever  published. 
Every  wish  bone  represents  a  whole  turkey,  and  you 
will  readily  see  tliat  to  procure  the  number  of  bones 
required  to  give  each  of  our  customers  even  one,  it 
has  been  necessary  for  us  to  liave  had  turkey  con- 
stantly for  the  last  several  liundred  days,  which, 
though  a  very  inexpensive  diet  during  the  summer, 
makes  a  large  average  taking  the  fall  season  into  con- 
sideration. But  to  say  nothing  of  the  expense,  while 
we  had  no  objection  to  tiie  first  forty  or  fifty  meals, 
even  turkey  became  tiresome,  and  more  than  once  it 
was  with  visions  of  delicious  steaks  and  roasts  that 
we  persevered  in  our  scheme  to  give  our  customers 
the  Thanksgiving  Souvenir  of  1890." 

Mason  Regulator  Co. 

This  is  an  original  idea  in  advertising, 
and  as  such  is  worthy  of  note. 


The  next  issue  closes  our  business  year, 
and  friends  who  intend  to  favor  us  with 
their  support  another  year  are  respectfully 
requested  to  remit  as  early  as  possible;  bv 
doing  so  they  greatly  facilitate  matters  and 
avoid  non-receipt  of  the  first  issue  for 
1891. 


THE  MANAGEMENT  OF  A  CORLISS  STEAM 
ENGINE.  No.  1. 

C.  D.  TiiL'uiiiiK,  \Ui>L>Ki-()H\>,  Me. 

The  cotton  manufacturing  company,  by 
whom  1  have  been  etnployed  for  the  past  8 
3'ears,  is  located  on  one  of  tiie  New  England 
rivers,  which  furnishes  very  good  water  for 
steam  pur[)oses.  We  have  otie  large  batteiy 
of  boil(;rs  in  wliich  the  pressure  is  100  |)ounds 
for  th(!  simple  condensing  engines,  and  in 
line  with  these  there  is  a  battery  of  six  boil- 
ers, in  which  the  usual  [)ressure  is  12.')  pounds 
for'  the  coini)ourid  engine. 

All  of  these  boilers  are  return  tul)ular, 
with  overhanging  fronts,  and  are  GO  in.  di- 
ameter, with  TG  tubes  3^  in.  diameter  and 
•Jl  feet  long.  The  distance  from  grate  to 
shell  of  boiler  is  24  in. 

I  am  particular  to  give  these  dimensions 
for  the  reason  that  I  have  found  them  very 
good  pro{)or'tions,  with  the  exception  of  dis- 
tance from  grate  to  boilei",  which  should  be 
something  more,  on  account  of  the  gaseous 
nature  of  the  Cumberland  coal  that  we  use. 

We  have  a  small  independent  steam  pump 
connected  to  tanks,  for  weighing  feed  water', 
and  other  instrun::ents  for  testing  the  evap- 
orative elliciency  of  the  boilers,  and  trying 
different  kinds  of  fuel. 

Numer-ous  tests  have  proved  that  the  best 
method  of  burning  bituminous  coal  is  the 
one  mentioned  in  The  Encuneek  of  Oct.  18, 
page  90,  "?//e  Smoke  Nuisance,"  as  the 
slow-firing  method.  I  allow  but  three 
shovels  full  of  coal  to  each  furnace  door  at  a 


time,  and  alternate  from  right  to  left  hand 
door  at  each  firing.  This  does  not  prevent 
all  smoke  by  any  means,  but  there  is  not  an 
objectionable  amount  appearing  at  top  of 
the  chimney's  at  an^y  time. 

The  method  of  coking  the  coal  in  front  of 
the  fire,  I  have  found  very  objectionable 
when  tried  in  connection  with  an  evaporative 
test.  The  fireman  cannot  see  the  bod^'  of 
his  fire  and  there  are  sure  to  be  thin  places 
where  cold  air  rushes  through;  and  besides 
this  it  is  very  destructive  to  the  front  of  fur- 
nace. 

Leaving  the  fire  door  open  a  little  for  a 
few  moments  after  each  firing  reduces  the 
amount  of  smoke,  but  gives  a  lower  result 
of  water  evaporated  on  a  week's  trial.  I 
have  also  carefully  tried  introducing  air 
through  perforated  plates  in  the  bridge 
wall.  This  appeared  to  promise  success, 
judging  by  the  appearance  of  the  fire  as  seen 
through  sight-holes  on  back  end  of  boiler, 
but  I  found  by  my  testing  apparatus  that 
this  view  of  the  fire  was  very  misleading. 

The  best  results  will  be  found  with  mod- 
eratel,y  thick  fires,  and  while  bui-ning  from 
12  to  13  pounds  of  coal  per  square  foot  of 
grate  per  hour. 

I  have  met  many  engineers  who  seem  to 
think  that  slow  combustion  means  more 
perfect  combustion.  I  have  found  the  re- 
verse to  be  true.  A  high  firebox  tempera- 
ture, a  clean  boiler,  and  low  temperature  of 
uptake,  is  w  hat  is  wanted. 

All  engineers  who  possibly  can  should 
have  apparatus  for  weighing  feed  water 
and  making  evaporative  tests,  as  the 
amount  of  steam  used  for  power  and  other 
purposes  is  liable  to  considerable  variation, 
and  the  weight  of  coal  alone  does  not  al- 
ways give  a  correct  result. 

By  careful  trials  one  can  readily  find  out 
what  is  best  ni  any  given  case,  and  will  un- 
doubtedly find  the  unexpected  sometimes, 
and  thereby  make  a  handsome  saving  in  the 


coal  l)ilts.  These  tests  should  not  be  less 
than  one  week  in  duiation. 

I  have  found  it  best  to  leave  the  aii-  pa.s- 
sages  in  furnace  doors  open  at  all  tijnes, 
while  burning  bitumiriouscoal.  The  draught 
is  mucii  b(!tter  i-egulated  by  an  automatic 
damper  legulatoi-  than  by  hand. 

My  exi)erience  with  shaking  grates  has 
not  been  very  favorable.  By  a  careful  trial 
of  one  week,  of  one  of  the  best  rocking 
grates  in  the  market,  I  failed  to  find  any 
gain  in  economy-  of  coal;  in  fact  a  slight 
reduction  in  pounds  of  feed  water  evapo- 
I'ated.  This  was  pr  obably  owing  to  the  I'e- 
duced  gi-ate  surface,  as  the  maker  put  dead 
plates  three  inches  wide  on  sides  and  back 
of  furnace. 

We  have  for  a  number  of  3'ears  used 
plain  grates  in  sections  about  6  inches 
wide  and  ;il  inches  long,  aii-  opening  ^  inch, 
width  of  metal  bars  ^  inch.  1  see  no  reason 
why  they  will  not  last  ten  years. 

In  boiler-  rooms  where  ther-e  is  shafting, 
tlie  Davis  double  plimger  fer-d  pump  has 
proved  to  be  very  r-eliable  and  dur-able;  G 
inch  plungers  should  not  be  run  over  2.'» 
strokes  per  minute".  I  would  say  avoid  sin- 
gle plunger  pumps,  l)Oth  jiower  and  steam, 
on  account  of  the  pulsations  of  the  water  in 
the  pipes,  and  especially  so  if  you  have  a 
fuel  economizer  or  large  feed  water  heater, 
as  all  the  water  contained  in  these  must 
come  to  r'est  at  each  change  of  stroke,  and 
must  be  made  to  move  on  again  as  the  plun- 
ger advances,  while  the  duplex  pump  keeps, 
the  water  steadily  advancing  all  tin;  time. 

The  feed  pipe  should  not  be  less  tlian  two 
inches  in  diameter,  and  is  best  when  made  of 
brass,  and  introduced  into  the  boiler-  on  the 
top  at  back  end  as  shown  in  sketch.  Where 
the  draught  is  sufficient  the  fuel  economizers 
— so-called,  are  true  to  name.  The  i-educ- 
tion  indraught  will  amount  to  about  o-lOOths 
of  an  inch  of  water,  and  at  this  mill  heats 
the  feed  water  from  140  to  220  degi-ees. 

All  valves  on  water  pipes  should  be  of  the 
straight  wa\'  patter-n.  1  use  a  gate  valve 
for  both  steam  and  water,  and  provide  all 
steam  valves  over  3  inches  with  a  5  inch  by- 
pass, by  which  steam  can  be  let  into  the  pipe 
without  shock,  which  is  vei-3-  destructive 
sometimes. 

The  following  is  a  copy  of  one  of  the  manj' 
tests  that  I  have  made.  Ther  e  was  no  spec- 
ial pi-eparation  made  for-  this  trial,  and  no 
allowance  made  for  moisture  in  the  coal 
The  coal  includes  that  used  to  get  up  steam 
from  cold  water  and  banking  fir-es. 

Duration  of  test  2  days 

Boiler  jiressure  in  pounds   101 

Temperature  of  feed  in  degrees   130 

Temperature  escaping  gases   392 

Water  evaporated  in  pounds   83,034 

Coal  consumed  in  pounds   8.397 

Weight  of  combustible  in  pounds   7,891 

Coal  per  square  foot  of  grate  per  hour   13.1 

Water  evap.  per  pound  coal,  (actual  condi- 
tions)  9,888 

Water  evap.  per  pour)'!  combu.-tible   10,532 

Water  evap.  per  puuial  coal  fromand  at  212.  11,173 
Water  evap.  per  pound  combustible  from 

and  at  212   11,889 

Percentage  of  water  in  steam   0.5 

(To  be  contitined.) 

M.  Kraft,  Chief  Engineer  of  the  Soci^te 
Cocker-ill,  at  Seraing,  says  that  he  saw  on 
the  Volga  thr-ee  towboats  fur  nished  with 
compound  engines,  built  at  Rotter  dam.  Hol- 
land, in  1S4T,  and  the  frame  car-ries  the  lat- 
ter date  cast  on  it.  The  cylinder  s  ai-e  oppo- 
site each  other  and  inclined,  with  the  con- 
necting rods  workirrg  the  same  cr-ank.  A 
long  steam  pipe  joins  the  opposite  cylinders, 
forming  an  intermediate  reservoir.  The 
steam  pressur-e  carried  was  originally  95  lbs., 
but  the  boiler-s  have  since  been  changed,  and 
the  working  pr-essur-e  at  pr-esent  in  use  is 
120  lbs.  The  high-pr-essure  cylinder  is  30+ 
in.  in  diameter,  and  the  low-pr-essure  cylin- 
der 60A  in.,  the  stroke  being  7  ft.  The  cyl- 
inders have  piston  valves.  These  engines 
are  said  to  have  developed  SOO  h.p.  They 
have  been  at  work  without  renewal,  with 
only  ordinar-y  repair-s,  since  they  were  first 
built,  but  the  boilei-s  originally  put  in  have 
been  replaced. 
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THE  PROCESSES  OF  STEAM  IN   ITS  DE- 
VELOPMENT OF  POWER  BY  MEANS 
OF  A  STEAM  ENGINE.* 

By  Chief  Engineer  Isherwood,  U.  S.  N. 

There  has  been  shown  that  the  liquefac- 
tion of  steam  in  a  cylinder  doing-  work  is  of 
two  entirely  different  kinds,  due  to  distinctly 
dilferent  causes;  one  kind  is  the  result  of  the 
heat  interaction  of  the  metal  of  the  cylinder 
with  the  steam,  whereby  the  varying  tem- 
perature of  the  metal  with  which  the  steam 
is  in  contact  alternatelj'  liquefies  and  re- 
evaporates  the  steam.  This  is  a  surface 
liquefaction  and  revaporization,  the  action 
being  on  the  boundaries  of  the  steam  as  a 
mass,  and  not  molecularly  within  the  steam. 
The  whole  of  the  water  of  liquefaction  of 
this  kind  is  present  as  water  in  the  cylinder 
at  the  point  of  cutting  off,  and  the  difference 
between  the  weight  of  steam  present  as  such 
at  this  point,  calculated  from  the  pressure 
there,  as  shown  on  the  indicator  diagram, 
and  the  weight  of  feed  water  pumped  into 
the  boiler,  gives  the  weight  of  steam  lique- 
fied by  this  cause. 

Now,  suppose  tlie  entire  weierht  of  water 
of  liquefaction  present  in  the  cylinder  at  the 
point  of  cutting  off  to  be  vaporized  during 
the  expansion  portion  of  the  stroke  of  the 
piston,  then,  if  there  were  no  liquefaction  due 
purely  to  the  molecular  action  of  the  steam, 
the  weight  of  steam  present  as  such  in  the 
cylinder  at  the  end  of  the  stroke  of  the  piston, 
calculated  from  the  pressure  there,  as  shown 
on  the  indicator  diagram,  should  be  the  same 
as  the  weight  of  feed  water  pumped  into  the 
boiler.  It  cannot  be  more,  and,  if  less,  the 
difference,  is  whoU}^  due  to  the  molecular 
liquefactions  of  the  expanding  steam  herein- 
before described,  from  leaving  the  boiler  to 
arriving  at  the  end  of  the  stroke  of  the  piston. 
Now.  if  the  aggregate  weight  of  these  cal- 
culated molecular  liquefactions,  added  to  the 
weight  of  the  steam  determined  at  the  end 
of  the  stroke  of  the  piston  by  the  indicator, 
equals  the  weight  of  feed  water  pumped  into 
the  boiler  during  the  same  time,  all  the 
water  of  liquefaction  due  to  the  interaction  of 
the  metal  of  the  cjiinder,  has  been  vaporized 
during  the  expansion  portion  of  the  stroke 
of  the  piston;  but,  if  the  weight  thus  ob- 
tained be  less  than  the  weight  of  water 
pumped  into  the  boiler,  then  the  difference 
is  the  weight  of  water  of  liquefaction  due  to 
the  interaction  of  the  metal  of  the  cylinder 
vaporized  during  the  exhaust  stroke  of  the 
piston. 

The  water  of  liquefaction  in  the  cylinder  is 
vaporized  under  the  continuously  lessening 
pressures  and  tempei-atures  of  the  expand- 
ing steam,  partly  by  its  contained  heat,  but 
principally  by  the  heat  of  the  metal,  and  the 
steam  from  the  portion  thus  vaporized  dur- 
ing the  expansion  part  of  the  stroke  is  util- 
ized in  pushing  the  piston.  This  utilization, 
however,  is  vastly  less  than  what  would  be 
obtained  from  the  same  quantity  of  heat  em- 
ployed to  vaporize  water  in  the  boiler  were 
the  resulting  steam  used  in  the  cylinder. 
Except  for  this  steam  from  the  revaporized 
water  of  liquefaction  in  the  cj'linder,  the  press- 
ure of  the  expanding  steam  on  the  piston, 
as  shown  by  the  indicator,  would  be  greatl.y 
less;  in  fact,  a  very  considerable  portion  of 
the  expansion  pressures  in  the  cylinder  is 
composed  of  this  steam  of  revaporization, 
and  is  not  due  to  the  expansion  of  the  steam 
of  the  pressure  in  the  cylinder  at  the  closing 
of  the  cut-oft'  valve. 

The  practical  curve  of  the  expanding 
steam,  as  given  by  the  indicator,  is  so  com- 
plicated by  this  steam  of  revaporization,  the 
proportion  of  which  to  the  steam  evaporated 
in  the  boiler  varies  so  greatly  with  dimen- 
sions and  type  of  engines  and  with  the  regi- 
men of  the  steam  as  to  render  the  various 
formulae  for  calculating  the  pressures  of  ex- 
pansion mere  rubbish.  No  formula — rational 
or  empirical — can  possiblj^  be  devised  that 

•A  Lecture  delivered  before  the  Sibley  College  of  the  Cornell 
Unirersity,  Itbac^,  N.  Y-,  De<;etnber  13,  ^889, 


will  reproduce  the  practical  pressures.  The 
only  information  which  can  be  obtained  in 
this  matter  is  from  the  indicator,  and  each 
case  is  a  special  problem  requiring  a  distinct 
experimental  solution. 

The  portion  of  the  steam  re-evaporated 
during  the  exhaust  stroke  of  the  piston,  if 
there  be  any  such,  passes  out  of  the  cylinder 
not  only  without  doing  any  useful  work  on 
the  piston,  but  actually  opposing  its  motion, 
thus  increasing  the  prejudicial  resistance  of 
the  condenser  pressure.  It  also  carries  out 
of  the  cylinder  the  entire  heat  of  its  evapor- 
ation, none  of  which  can  be  utilized. 

A  word  of  caution  is  necessary  here  as 
regards  the  pressure  at  the  end  of  the  stroke 
of  the  piston  in  a  cylinder,  when  the  expan- 
sion of  the  steam  is  carried  considerably  be- 
low the  atmospheric  pressure.  Thus  far,  the 
assumption  has  tacitly  been  made  that  pure 
steam  onl3'  is  used  in  the  engine;  practically, 
however,  there  is  a  good  deal  of  air  mixed 
with  it,  derived  not  only  from  the  atmos- 
pheric gases  dissolved  in  the  feed  water,  but 
also  from  the  air  pumped  in  b3'  the  feed 
pump,  and  also  from  the  air  leaked  in 
through  the  various  vacuum  joints  of  the 
cylinder  and  its  attachments.  Now  this  air 
appears  upon  the  indicator  diagram  as  steam 
pressure,  and  falsifies  it  to  that  extent. 
Moreover,  the  mixture  of  air  with  the  steam 
diminishes  to  a  certain  extent  the  liquefac- 
tion of  the  latter  by  metallic  contact,  be- 
cause it  causes  the  pressure  of  the  steam  to 
be  less  than  is  due  to  its  temperature.  Fur- 
ther, all  the  pressure  produced  by  the  air 
present  with  the  steam  falsifies  not  only 
the  steam  pressures  on  the  indicator  dia- 
gram, but  the  power  developed  by  the  cyl- 
inder, because,  as  that  air  has  to  be  pump- 
ed out  by  the  engine,  the  power  consumed 
in  this  pumping  will  about  equal  the  power 
produced  upon  the  piston  b}'  the  air.  By 
allowing  a  considerable  inleakage  of  air  to 
a  cylinder,  it  can  be  made  to  appear  to  de- 
velop a  much  greater  power  than  it  really 
does,  as  computed  from  the  diagram,  and  in 
experiments  using  steam  very  expansively, 
this  error  has  frequently  been  inadvertently 
made,  and  to  no  small  a  degree.  The  tem- 
perature in  the  condenser  I'arely  much  ex- 
ceeds 100°  F.,  which  corresponds  to  a  satur- 
ated steam  pressure  of  about  one  pound  per 
square  inch;  now  the  mean  pressure  in  con- 
densers is  about  two  pounds  per  square  inch, 
being  composed  of  steam  and  air  in  equal 
portions.  And,  still  more,  the  mixture  of 
air  with  the  steam  in  the  cylinder  at  the  end 
of  the  stroke  of  the  piston,  causing  the  press- 
ure there  to  be  higher  than  is  due  to  the 
steam,  vitiates  the  calculation  of  the  weight 
of  steam  present  in  the  cylinder  as  such  at 
the  end  of  the  stroke  of  the  piston,  making 
it  appear  larger  than  it  is,  and,  consequent- 
\y,  making  the  liquefactions,  as  computed 
from  the  diagram,  appear  less  than  the}' 
really  are. 

The  entire  liquefaction  of  steam  due  to 
the  interaction  of  the  metal  of  the  c^'linder, 
takes  place  in  the  cylinder  between  the  com- 
mencement of  the  stroke  of  its  piston  and 
the  point  of  cutting  off  the  steam,  or  closing 
of  the  cut-off  valve.  From  that  point  to  the 
end  of  the  stroke  of  the  piston  ;  that  is,  dur- 
ing the  expansion  portion  of  the  stroke  of 
the  piston,  the  expanding  steam,  with  con- 
tinuously lessening  temperatures,  as  well  as 
pressures,  is  continuously'  abstracting  heat 
from  the  metal  of  the  cylinder  and  thereby 
cooling  it,  the  temperature  of  the  metal  fall- 
ing continuously  from  the  temperature  of 
the  steam  at  the  point  of  cutting  off  to  that 
of  the  steam  at  the  end  of  the  expansion,  or 
end  of  the  stroke  of  the  piston.  After  the 
exhaust  valve  opens,  there  is  a  still  further 
expansion  of  the  escaping  steam,  accom- 
panied with  further  lessening  of  the  tempera- 
ture of  the  metal  of  the  cylinder.  Now,  the 
whole  of  the  steam  liquefied  to  furnish  the 
heat  required  to  raise  the  metal  of  the  cylin- 
der from  the  temperature  of  the  back-press- 
ure steam  to  that  of  the  entering  steam,  is 
liquefied  in  the  cylinder  between  the  opening 
of  the  steam  admissipn  valve  and  the  closing 


of  the  cut-off  valve.  This  is  the  liquefaction 
due  alone  to  the  interaction  of  the  metal  of 
the  cylinder  with  the  steam,  but  does  not  in- 
clude the  other  causes  of  liquefaction  of  the 
steam. 

If  the  metal  of  the  cylinder  remained  con- 
stant at  the  temperature  of  the  entering 
steam,  there  would  be  no  liquefaction  due  to 
its  interaction,  but  the  liquefactions  would 
remain  the  same  that  are  due  to  other 
causes. 

Up  to  the  present  moment,  there  is  uni- 
versally held  in  the  case  of  a  condensing 
engine  using  the  steam  expansively  and 
having  the  boiler  fed  with  water  from  the 
hot  well,  that  when  the  exhaust  steam  is 
liquefied  in  the  condenser  the  application 
of  cold  condensing  or  injection  water,  the 
entii-e  heat  present  in  the  steam  in  the  boiler 
will  be  recovered  in  the  injection  water 
and  in  the  heat  (ascertained  by  calcula- 
tion) transmitted  into  the  external  work 
done  by  the  expanding  steam.  This  be- 
lief, however,  is  entirely  erroneous;  the 
heat  ascertained  as  above  being  always 
greatly  less  than  the  heat  present  in  the 
steam  in  the  boiler.  This  fact  is  easily  as- 
certainable experimentally,  and  is  shown  by 
every  experiment  that  has  ever  been  made 
in  which  the  weight  of  the  injection  water, 
and  its  initial  and  final  temperatures  have 
been  given.  In  fact,  the  difference  between 
the  quantity  of  heat  present  in  the  steam  in 
the  boiler,  and  the  quantity  of  heat  present 
in  the  injection  water  after  its  liquefaction 
of  the  exhaust  steam,  is  exactly  the  quan- 
tity of  heat  lost  as  such  by  being  transmuted 
into  the  various  molecular  actions  of  the 
steam  while  passing  through  the  engine  from 
the  boiler  to  the  condenser,  including  the 
heat  transmuted  into  the  external  work  of  the 
expanding  steam.  If  now,  from  this  differ- 
ence there  be  subtracted  the  heat  trans- 
muted into  the  external  work  done  by  the  ex- 
panding steam,  a  quantity  easily  calculable, 
the  remainder  will  be  the  heat  transmuted 
into  the  other  molecular  actions  of  the  steam 
while  passing  through  the  engine  from  the 
boiler  to  the  condenser.  Thus,  not  only  the 
fact,  but  the  amount  of  these  molecular 
actions,  can  be  shown  experimentalh',  prov- 
ing beyond  the  possibility  of  doubt  the  ac- 
curacy' of  the  provisions  herein  shown,  both 
qualitatively  and  quantitatively.  The  quan- 
titative result  will  not  be  affected  by  the  loss 
of  heat  from  the  extei^nal  radiations  of  the 
boiler,  of  the  steam  pipe,  and  of  the  cylin- 
der; but  it  will  be  affected,  and  to  the 
amount  of  the  heat  thus  radiated,  by  the 
external  radiations  from  the  exhaust  pipe, 
from  the  condenser,  from  the  air  pump,  and 
from  the  hot  well.  If  these  latter,  however, 
are  well  protected  by  non-heat  conducting 
material,  and  they"  should  be  during  an  ex- 
periment, the  loss  of  heat  from  this  cause 
will  be  insignificant. 

The  loss  of  heat  by  radiation  from  the  ex- 
ternal surfaces  of  the  boiler,  steam  pipe  and 
cylinder,  increases  the  consumption  of  fuel 
in  the  furnace,  because  the  resulting  water 
of  liquefaction  has  to  be  revaporized,  but 
does  not  affect  either  the  weight  of  steam 
used,  as  measured  by  weight  of  feed  water 
pumped  into  the  boiler,  nor  the  quantity  of 
heat  present  in  it. 

The  final  generalizations  are  as  follows: 

The  entire  liquefactions  of  steam  in  the 
cylinder  of  a  working  steam  engine  are  due 
to  the  transmutation  of  part  of  the  ris  viva 
of  the  steam  molecules  into  either  internal 
or  external  work — into  either  mass  vis  viva 
or  into  increased  molecular  ris  viva  of  a 
smaller  number  of  molecules. 

This  transmutation  is  only  possible  when 
the  steam  is  used  expansively;  consequently, 
when  it  is  used  without  expansion,  there  is 
no  liquefaction,  or  "cylinder  condensation" 
properly,  so-called.  The  heat  above  the  heat 
in  the  feed  water,  found  in  the  water  of 
liquefaction  deposited  on  the  interior  sur- 
faces of  a  non-steam  jacketed  cylinder  is  ex- 
actly equal  to  the  heat  absorbed  from  the 
metal  of  the  cylinder  by  the  expanding 
1  steam  from  the  point  of  cutting  off  to  tbe 
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delivering  of  the  steam  into  the  condenser. 
All  other  liquefactions  from  the  boiler  to  the 
condenser  are  due  to  the  molecular  wor  k  of 
the  steam  undergoing  expansion  from 
the  various  causes  in  action,  and  are  not 
affected  by  the  metal  of  the  cylinder. 

(To  be  continued.) 


LUBRICATING  OILS.    No.  2. 

The  best  lubricating  oil  is  that  which  has 
the  greatest  adhesion  to  metallic  surfaces, 
and  the  least  cohesion  in  its  own  particles, 
and  bearing  this  in  mind  there  is  no  doubt 
but  that  mineral  oils  come  first,  sperm  oil 
second,  neatsfoot  oil  third,  and  lard  oil 
fourth,  hence  the  finest  mineral  oils  are  best 
for  light  bearings  and  high  velocities,  and  to 
give  body  to  mineral  oils  fine  sperm  oil  is 
used,  or  when  greater  tenacity  is  required, 
lard  and  neatsfoot  oils  may  replace  sperm 
oil,  and  for  the  heaviest  machinery  mineral 
oils  alone  cannot  be  recommended,  on  ac- 
count of  want  of  body  and  higher  degree  of 
inflammability. 

At  the  present  time  it  is  not  so  much  a 
matter  of  quality  which  troubles  the  engi- 
neer, but  it  is  the  question  of  cost.  Lu- 
bricants answering  in  every  way  what  is  re- 
quired of  them  can  be  obtained;  but  their 
cost  is  far  too  high  for  the  ordinary  consum- 
er, and  it  therefore  necessitates  search  for 
compounds  which  will  give  to  cheap  oils  the 
same  properties  as  sperm,  lard,  etc.,  and  be 
able  to  sell  them  at  about  half  the  price. 

Mineral  oils  are  the  cheapest  lubricants 
known,  and  yet  they  are  often  discarded  for 
one  reason,  because  they  do  not  possess  the 
same  body  as  many  of  the  vegetable  and 
animal  oils,  and  hence  require  a  larger  (^uan- 
tity  to  be  used  to  do  the  same  work;  but,  if 
double  the  quantity  of  mineral  oil  is  required 
to  do  the  work  done  by  other  oils,  the  price 
of  the  former  is  only  one-quarter  that  of  the 
latter,  hence  the  mineral  oils  are  still  by  far 
the  most  profitable  to  be  used. 

Oleate  or  stearate  of  alumina  is  now 
greatly  used  for  giving  a  body  to  light 
gravity  mineral  oils.  It  is  a  very  cheap 
compound,  and  can  be  added  at  a  very  small 
cost.  The  production  of  this  "metal  soap," 
as  it  is  called,  is  well  worth^^  of  considera- 
tion, and  can  be  well  classed  as  a  very  suc- 
cessful issue  to  a  lot  of  research  work  re- 
cently done  by  several  chemists  in  endeav- 
oring to  produce  cheap  lubricants.  The  high- 
class  animal  and  vegetable  oils  in  such  high 
favor  amongst  engineers  for  their  lubricat- 
ing powers  consist  principally  of  olein  and 
stearin,  and  these  two  substances,  which 
give  to  these  oils  their  high  lubricating 
powers,  can  now  be  introduced  into  cheap 
mineral  oils,  thereby  converting  them  into 
the  finest  lubricants,  at  a  cost  far  below  that 
paid  for  castor,  sperm,  and  such  like  oils. 
The  oleic  and  stearic  acid  is  obtained  in  the 
usual  way  from  any  of  the  oils  rich  in  olein 
and  stearin,  and  is  then  precipitated  with 
alum  in  the  presence  of  caustic  soda,  thus 
forming  oleate  and  stearate  of  alumina.  A 
very  small  percentage  of  this  metal  soap  dis- 
solved with  warming  in  light  gravity  min- 
eral oils  will  increase  their  gravity  some 
50  or  60  deg.,  will  greatly  improve  their  lu- 
bricating properties,  and  after  filtering 
through  fine  copper  gauze,  will  give  them  a 
brilliancy  not  surpassed  by  any  of  the  finest 
animal  oils  in  the  market,  and  at  the  same 
time  not  increase  their  cost  of  production 
more  than  $2.50  per  ton. 

Some  manufacturers  use  a  process  of 
thickening  their  oils  with  ordinary  soft  soap, 
but  this  adulteration  can  be  easily  detected 
by  adding  glacial  acetic  acid  and  warming, 
when  the  soap  will  at  once  separate. 

Lardine  and  blown  rape  oil  are  now  also 
largely  used  for  giving  body  to  lubricating 
oils.  The  former  'consists  principally  of 
cotton  oil,  which  has  been  heated  in  the  pres- 
ence of  a  strong  blast  of  air,  somewhat  sim- 
ilar to  the  process  employed  for  thickening 
linseed  oil,  whilst  the  latter  consists  princi- 
pally of  colza  oil  treated  in  a  similar  man- 
ner. The  presence  of  these  •'thickeners," 
as  they  are  termed  in  the  trade,  cannot  be 


said  to  visibly  deteriorate  the  lubricating 
powers  of  the  oil  with  which  they  are  mixed: 
but  they  certainly  do  not  improve  it,  and 
unfortunately  they  quickly  become  dull  and 
cloudy,  and  in  order-  to  prevent  this,  rosin 
oil  must  be  used  iti  conjunction  witli  them. 
Asmall  percentage  of  say,  1  per  cent,  of  rosin 
oil,does  not  deteriorate  tlie  lubi-icating  pi  o|)- 
erties  of  an  oil;  but  one  containing  al)ov(! 
this  pei'centage  cannot  be  recommended  foi- 
lubricating  purposes.  The  prfS(;nce  of  rosin 
oil  can  be  detecUMi  in  mineral  oils  l)y  treat- 
ing a  small  portion  of  the  sample  with  an 
alcoholic  solution  of  caustic  soda,  heating  on 
a  water  bath  and  evaporating  nearly  to  dry- 
ness, then  add  a  large  ([uanlity  of  distilled 
water  and  boil  for  some  time,  when  a  milky 
liquid  will  be  formed;  now  add  more  water 
and  warm,  and  notice  the  color  of  the  oil 
that  separates  out,  if  clear,  then  mineral 
oil  is  only  present;  a  brown  color  denoting 
the  presence  of  rosin  oil.  As  a  confirmatory 
test,  draw  off  the  aqueous  li(iuid  from  be- 
neath and  make  it  acid  with  sulphui  ic  acid, 
if  no  precipitate,  the  oil  was  all  mineral,  as 
a  precipitate, collecting  on  warmin^^  in  brown 
viscous  drops,  confirms  the  presence  of  rosin 
oil.  But  now,  if  instead  of  a  milky  li(|uid  a 
semi-frosty  mass  is  obtained  after  having 
added  the  distilled  water  to  the  evaporated 
solution,  a  fatty  oil  is  evidently  also  present 
with  the  mineral  and  rosin  oil,  add  more 
water,  when  the  mineral  oil  will  float  to  the 
top  if  present  Now  draw  off  the  ac^ueous 
liquid  and  shake  it  up  with  amylic  alcohol. 
If  the  alcohol  separates  in  a  brown  layer, 
rosin  oil  is  present.  Again  draw  off  the 
aqueous  liquid,  acidulate  with  liydrochloi'ic 
acid  and  warm,  when  the  separation  of  oleic 
acid,  with  its  characteristic  odor  of  fat,  will 
show  the  presence  of  a  fatly  oil,  either  lard, 
neatsfoot,  or  cotton  oil. 

For  the  lubrication  of  bearings  of  the 
largest  size,  on  which,  either  from  the  w-eight 
of  the  shaft  or  flywheel,  or  from  the  drag 
of  belts  or  ropes,  or  from  the  formation  of 
the  bearing,  very  great  pressure  per  square 
inch  has  to  be  resisted,  castor  oil  up  to  the 
present  appears  to  have  no  equal,  and,  in 
order  to  keep  such  bearings  cool,  it  is  very 
essential  that  this  oil  should  not  be  adulter- 
ated. The  adulterants  to  be  looked  for  in 
castor  are  principally  lard  oil  and  colza,  and 
they  can  be  at  once  recognized  by  its  density'. 
The  specific  gravit3'  of  castor  oil  is  .960; 
lard  oil,  .916;  rape  oil,  .912;  therefore  if  the 
gravity  is  below  .955,  this  alone  proves  the 
presence  of  one  of  these  oils.  Again,  an- 
other very  characteristic  test  of  castor  oil  is 
by  the  addition  of  zinc  chloride.  If  pure  it 
becomes  yellow;  if  lard  oil  be  present,  it  be- 
comes milky;  and  if  colza  be  present  a  green 
coloration  is  obtained. 

Again,  sperm  oil  is  still  very  largely  used 
by  the  leading  cotton  spinners,  and  the 
reason  for  this  is  that  it  leaves  no  stain  and 
does  not  thicken  b^^  age  or  friction.  Here 
again,  on  account  of  the  high  price  of  this 
oil,  it  is  often  adulterated,  and  generally 
with  seal  oil,  cotton  and  mineral  oils.  These 
adulterants  can  also  be  easily  detected  with 
zinc  chloride;  if  pure  sperm  oil  a  milky  solu- 
tion is  obtained,  and  when  adulterated  with 
any  of  the  above-mentioned  oils,  a  brown 
coloration  is  obtained. 

This  article  would  not  be  complete  without 
noticing  the  qualities  of  tallow  as  a  lubri- 
cant, and  there  is  no  doubt  but  that,  while 
in  every  case  hydro-carbon  oils  are  safer, 
and  in  the  majority  of  cases  are  better  and 
cheaper  lubricants  than  tallow,  even  of  the 
best  quality,  there  are  a  number  of  cases  in 
which  engineers,  although  fully  alive  to  the 
trouble  and  danger  which  are  inseparably 
connected  with  the  use  of  tallow,  are  con- 
strained to  use  it,  having  failed  to  find  any 
sufficient  substitute.  The  great  fault  with 
tallow  is  that  it  corrodes  metal,  and  often 
leaves  a  kind  of  deposit;  and  again,  it  almost 
always  contains  free  acids,  as  much  as  25 
per  cent,  of  fi-ee  fatty  acid  having  been 
found  in  a  sample  of  town  tallow.  Large 
proportions  of  free  acid  are  apt  to  be  due  to 
the  tallow  being  adulterated   with  wool 


grease  acids,  or  stearic  acid  fiom  cotton- 
seed oil.  Tallow,  again,  fre(iuently  contains 
more  or  less  water,  infusiv/le  matters,  and 
mineral  impurities,  and  has  been  often  pur- 
posely adulterated  with  starch,  China  clay, 
whiting,  etc.  For  the  detection  of  these 
mineral  impurities,  a  small  sample  of  the 
tallow  should  be  dissolved  in  petroleum 
spirit,  filtered,  the  residue  washed  with  a 
little  etlu.'C,  and  dried  at  a  moderate  tem- 
perature. Boil  the  n;sidue  in  water  and  add 
iodirn;,  a  blue  coloration  Ih  obtained,  prcjving 
the  presence  of  starch  ;  again,  any  elferves- 
ceiice  of  the  residue  on  addition  of  hydro- 
chloric acid,  proves  the  presence  of  whiting. 
— A.  (J.  J.  Cliurlicr,  in  Tjondnn  Engineer. 


RESISTANCE  OF  SHIPS. 

Mr.  W.  Bti(  ii.\iu)son,  president  of  the 
Northeast  (.'oast  Inst.  Engineers  and  Ship- 
builders, said,  in  a  recent  address  to  that 
body: 

In  naval  architecture,  as  a  branch  distinct 
from  ship  construction,  we  may  note  the  im- 
proved system  of  testing  by  weight  the  ini- 
tial stabilit3'  of  ve.s.sels,  and  the  clearer  views 
of  what  constitutes  the  resistance  of  a  ship 
propelled  through  the  water.  Thirty  ^ears 
ago  the  idea  was  prevalent  that  the  resist- 
ance is  due  to  the  cleavage  of  the  water,  as 
if  the  ship  were  a  wedge.  Extreme  import- 
ance was  attached  to  the  angle  of  the  en- 
trance and  stern  lines,  and  to  their  exact 
curve,  and  a  nari  ow  beam  was  regarded  as 
essential  to  speed.  But  recently,  owing  to 
the  investigations  of  the  late  Professor  Mac- 
quorn  Ilankine,  and  to  the  experiments  of 
the  late  William  Froude,  and  to  the  clear 
expositions  in  his  Manual  of  Naval  Archi- 
tecture," by  Mr.  W.  H.  White,  the  Director- 
in-Chief  of  Naval  Construction,  and  a  mem- 
ber of  our  institute,  it  has  been  admitted  that 
for  slow  speeds,  .say  ordinary  mercantile 
speeds,  and  in  smooth  water,  the  resistance 
varies  approximately  as  the  surface — pro- 
vided always  that  the  surfaces  in  two  cases 
are  equally  smooth,  for  a  ver\'  slight  degree 
of  fouling  will  increase  the  resistance  most 
materially.  Now,  to  all  who  have  any 
knowledge  of  mathematics  it  will  be  evident 
that  for  similar  forms  the  commonly  receiv- 
ed expression  Dg,  where  D  stands  for  the 
displacement,  means  notiiing  more  nor  less 
than  the  surface,  and  it  is  an  expression  pe- 
culiarly- convenient  to  the  ship  designer,  be- 
cause in  designing  any  vessel  the  displace- 
ment is  usually  the  very  first  quantity  which 
has  to  be  ascertained.  For  this  reason  it 
would  be  convenient  if  Lloyd's  lules  also 
recognized  the  displacement,  with  due  regard 
to  the  dimensions,  as  a  basis  for  scant- 
lings, and  such  a  basis  would  also  be 
fairer  to  the  finer  modeled  ships.  May 
I  repeat  that  this  law  of  resistance,  varying 
directly  as  the  surface,  is  only  accepted  for 
speeds  so  slow  that  no  bow  wave  is  raised, 
and  in  smooth  water  oiily?  In  a  sea  way 
the  advantages  both  of  absolute  length  and 
of  relative  length  and  finene^,s  mu.st  be 
granted,  and  against  a  head  sea  the  short 
and  stumpy  steamer  makes  but  poor  pro- 
gress. The  fact  that  as  you  increase  the 
dimension  of  a  vessel  you  increase  the  dis- 
placement as  the  cube  of  the  dimension, 
and  the  resistance  at  the  square  only,  throws 
a  light  on  the  satisfactory  speed  results  at- 
tained by  large  steamers. 

As  regards  resistances  at  high  speeds 
there  is  by  no  means  so  clear  a  view,  and 
the  Admiralty  and  Messi"s.  Denny,  of  Dum- 
barton, both  lest  the  resistances  by  models 
in  tanks,  according  to  the  method  of  the 
late  William  Froude.  This  is  a  costly  and 
tedious,  though  perhaps  an  efficient  method, 
and  we  can  only  hope  that  after  some  years 
of  experience  sufficient  data  will  have  been 
arrived  at  upon  which  to  found  the  laws  of 
resistance  at  high  speeds.  Those  naval 
architects  who  have  not  the  advantage  of 
an  experimental  tank  are  reduced,  in  fact, 
to  a  guess,  fouiuliil  upon  experience,  of  the 
value  of  the  coefficient  applied  to  the 
formul.-i  (disp.)  (coef.)  5  X  (speed)  '  =  ind. 
h.p.    When  all  is  done,  however,  and  by 
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whatever  method  the  resistance  may  be 
estimated,  there  is  still  the  further  element  of 
uncertainty  arising  from  the  varying  ef- 
ficenc3'  of  the  propeller. 

HYDRAULIC  TESTS  FOR  BOILERS. 

The  value  of  the  hydraulic  test  as  a  means 
of  detecting  defects  in  steam  boilers  or  other 
vessels  subject  to  internal  pressure,  is  a 
question  with  regard  to  which  considerable 
difference  of  opinion  prevails. 

By  some  the  satisfactory  application  of 
the  hydraulic  test  to  a  boiler  is  regarded  as 
an  adequate  proof  of  its  safety  equal  in 
value  to  the  most  painstaking  inspection. 
Others  will  affirm  that  such  a  test  is  of  little 
or  no  value  except  as  a  demonstration  of 
tightness,  and  that,  unless  accompanied  with 
a  careful  and  seai'ching examination,  it  may 
be  delusive;  while  some  hold  that  to  submit 
a  boiler  to  a  test  of  double  the  working 
pressure,  as  is  sometimes  done,  is  positively 
harmful,  as  the  material  of  the  structure  is 
thereby  seriously  distressed,  incipient  flaws 
developed,  and  defects  brought  into  existence 
which  would  otherwise  have  had  no  being. 

As  in  most  cases  where  divergence  of  opin- 
ion exists,  the  advocates  of  the  various  views 
can  adduce  instances  which  appear  to  sup- 
port their  aspect  of  the  question;  and,  as  of- 
ten happens  in  technical  and  professional 
matters,  the  apparent  difference  or  opinion 
between  rival  authorities  disappears  to  a 
large  extent  when  a  comparison  comes  to  be 
made. 

That  the  hydrauUc  test  is  a  very  conve- 
nient method  of  testing  the  tightness  of  the 
work  in  a  new  boiler  cannot  be  gainsaid,  and 
hence  its  almost  universal  adoption,  in  con- 
junction with  inspection  to  a  greater  or  less- 
er degree,  in  passing  of  new  work.  As  a  de- 
tector of  leakages  it  has  at  least  no  rival, 
and  its  application  enables  faulty  caulking 
to  be  made  good  before  the  boiler  has  left 
the  works,  and  before  a  leak  has  time  to  en- 
ter on  its  career  of  corrosion.  The  extent 
to  which  it  enables  the  soundness  and  quali- 
ty of  the  work  to  be  ascertained  is  another 
matter,  and  depends  on  several  conditions. 
It  will  be  evident  that  if  the  test  be  applied 
with  this  object  to  a  new  boiler,  the  pressure 
should  range  to  some  point  in  excess  of  the 
working  load  if  such  a  test  is  to  be  of  any 
practical  value.  What  the  excess  should 
be,  so  as  to  remain  within  safe  limits,  cannot 
be  stated  without  regard  being  paid  to  the 
factor  of  safet}^  adopted  in  the  structure, 
and  a  discussion  of  the  matter  without  refer- 
ence to  this  point  is  one  frequent  source  of 
confusion. 

In  boilers  built  under  the  inspection  of 
the  Board  of  Trade  or  Lloyd's  Register,  the 
rule  is  to  carry  the  Iwdraulic  test  to  double 
the  working  pressure.  Under  the  surve3'  of 
the  Steam  Users'  Association  the  limit  of 
hydraulic  pressure  is  fixed  at  one  and  three- 
quarter  times  the  working  load.  With  some 
of  the  other  boiler  inspection  institutions 
the  rule  is  to  apply  only  one  and  a  half 
times,  while  one  compan}^  determines  the 
range  of  the  test  by  adding  a  pressure  of  60 
lbs.  to  the  working  load  for  pressures  rang- 
ing from  60  lbs.  to  about  LOO  lbs.;  that  is  to 
say,  for  a  working  pressure  of  60  lbs.  the 
hydraulic  test  would  be  120  lbs.,  or  double 
the  working  load,  while  for  a  100  lbs.  boiler 
the  test  pressure  would  be  160  lbs.,  or  only 
one  and  sixth-tenths  the  working  load. 
Were  a  uniform  factor  of  safety  adopted  in 
boiler  construction  hj  the  various  supervis- 
ing and  inspecting  associations,  the  fore 
going  conflict  of  rules  would  represent  con- 
siderable divergence  of  opinion,  whereas  a 
reduction  of  the  results  to  this  standard 
shows  them  to  be  fairlj^  consistent  with  each 
other.  For  instance,  in  the  case  of  the 
Board  of  Trade  and  Lloyd's  the  factor  of 
safety'  is  hardly  ever  less  than  5,  and  is 
very  frequently  nearer  6 — the  precise  factor 
depending  on  mode  of  construction  and 
quality  of  workmanship.  Taking  it,  how- 
ever, for  the  sake  of  comparison,  at,  say, 
5^,  then  a  test  of  double  the  working  press- 
ure would  be  equivalent  to  a  strain  repre- 


sented by  .363  of  the  bursting  stress.  In 
the  case  of  the  Steam  Users'  Association, 
who  require  a  factor  of  safety  of  5  in  boilers 
constructed  under  their  inspection,  a  hy- 
draulic test  of  If  times  the  working  press- 
ure represents  a  proof  strain  of  .350  of  the  ul- 
timate stre.ss.  In  the  case  of  the  other  in- 
specting institutions  a  factor  of  safet3'  of  4 
is  accepted,  and  with  this  factor  a  hydraulic 
test  1|  times  the  working  load  represents  a 
proof  strain  equivalent  to  .375  of  the  burst- 
ing stress.  It  will  be  seen,  therefore,  that, 
measured  by  the  bursting  pressure  of  the 
boiler,  the  above  practice  is  fairl_y  consistent, 
the  hj'draulic  test  or  "proof  str-ain"  being 
(in  the  three  cases  we  have  taken)  respect- 
ively 35,  36,  and  37  per  cent,  of  the  ultimate 
stress, a  difference  of  onl.y2  per  cent,  between 
the  highest  and  lowest;  while  it  will  be  noticed 
that  a  hydraulic  test  of  14^  times  the  working 
pressure,  with  a  factor  of  safety'  of  4,  im- 
poses a  slightly'  greater  strain  upon  the 
structure  than  a  test  of  double  the  working 
pressure  where  a  factor  of  safety  of  ')l  is  al- 
lowed. A  comparison  of  the  results  shows 
not  so  much  a  ditt'erence  of  opinion  as  to  the 
range  of  the  h^'draulic  test — or,  as  we  should 
prefer  to  call  it,  the  "proof  stress" — as  a 
difference  regarding  the  factor  of  safety 
that  should  be  allowed  for  steam  boilers  and 
similar  structures.  This  is  a  point  that  we 
do  not  propose  to  discuss  here  at  length, 
though  we  hope  to  return  to  it  on  some  fu- 
ture occasion,  contenting  ourselves,  in  pass- 
ing, with  the  remark  that  it  is  not  one  with 
regard  to  which  it  is  possible  to  lay  down  a 
ca.st-iron  rule. 

In  addition  to  the  advantage  which  the 
hydraulic  test  affords  as  a  means  of  proving 
the  tightness  of  the  riveted  seams  and  work 
generally,  it  is  also  of  frequent  assistance  in 
determining  the  sufflcienc}^  of  the  stajung  of 
flat  surfaces,  especially  when  of  indetermin- 
ate shape,  or  when  the  stresses  thrown  upon 
them  by  the  peculiar  construction  of  the 
boiler  are  of  uncertain  magnitude.  For  the 
h^'draulic  test,  however,  to  be  of  any  real 
value  in  the  special  cases  to  which  we  refer, 
it  is  essential  that  it  should  be  conducted  by 
an  expert,  and  the  application  of  the  press- 
ure accompanied  b3"  careful  gaugings,  so  as 
to  enable  the  amount  of  bulging  and  perma- 
nent set  to  be  ascertained.  Without  such 
readings  the  application  of  the  test  in  such 
cases  is  worthless,  and  ma,y  be  delusive.  In- 
deed, the  careful  gauging  of  the  boiler  as  a 
record  of  its  behavior  should  be  a  condition 
of  every  test,  and  is  a  duty  requiring  for 
its  adequate  performance  a  skilled  inspector. 
This  is  a  point  to  which  we  would  commend 
the  attention  of  steam  users,  who  often  im- 
agine that,  hy  standing  alongside  the  boiler 
and  watching  the  gradual  rise  of  the  pressure 
guage,  every  information  is  afforded  which 
the  te.st  can  supply.  How  fallacious 
such  a  notion  is,  those  who  are 
familiar  with  skilled  testing  and 
gauging  will  readily'  understand,  though  the 
ignorance  of  steam-users  on  a  technical 
point  of  this  kind  is  frequently'  imposed  upon; 
and  our  advice  to  such  is,  delegate  the 
duty  of  inspecting  a  new  boiler  or  witness- 
ing the  h^'draulic  test,  to  one  of  the  regular 
inspecting  companies,  who  have  men  in  their 
employ'  specially  trained  for  the  performance 
of  such  work.  The  advantage  accruing  from 
such  a  course  is  well  worth  the  fee  charged 
for  the  service,  and  secures  a  searching  in- 
spection of  the  workmanship,  which  frequent- 
ly brings  to  light  defects  and  oversights 
that  a  mere  pumping  up  of  the  boiler  would 
never  I'eveal.  Such  a  proceeding  alone,  in 
fact,  can  only  prove  that  the  boiler  is  water- 
tiglit,  and  a  boiler  may  be  tight  undei'  test 
although  the  workmanship  is  of  execrable 
character.  Besides,  it  is  well  to  bear  in  mind 
that  the  tightness  of  a  boiler  under  test  is 
no  guarantee  of  its  tightness  after  it  has  got 
to  work.  In  a  word,  as  far  as  new  boilers 
are  concerned,  the  application  of  hydraulic 
pressure  unaccompanied  by  careful  inspec- 
tion and  gaugings  may  be  almost  worthless, 
while  witli  these  additions  it  may  be  ex 
tremely  valuable,iespecially  in  the  case  of 


boilers  of  peculiar  shape,  and  is  a  precau- 
tion that  should  not  be  neglected — Practical 
Engineer  (London.) 


BEFORE  THE  DOCTOR  COMES. 

The  Board  of  Education  of  this  city  are 
having  a  course  of  popular  instruction  on 
the  subject  of  our  caption,  and  the  matter 
is  so  useful  to  our  trades  that  we  reproduce 
it  as  reported  in  the  World: 

"  The  human  body  is  made  up  of  200  bones. 
These  give  shape  and  support  to  the  body. 
They  are  held  to  the  body  by  ligaments, 
just  as  the  frame  of  a  liouse  is  held  together 
by  clam^js.    This  is  covered   by  muscle, 


which  we  call  flesh.  All  is  covered  by  skin 
and  fat,  controlled  by  the  nerves  and  nour- 
ished by  the  blood.  The  vital  machinery  is 
composed  of  the  brain,  heart,  lungs,  diges- 
tive and  execretory  organs.  Accidents  to 
the  framework  will  occur. 

"  We  will  first  take  up  broken  bones. 
The  sy  mptoms  and  signs  of  broken  bones  are 
deformities  of  the  part,  motion  at  the  point 
where  there  ought  to  be  none,  great  pain 
generally,  and  great  tenderness  over  the 
point  of  the  break.  If  the  two  ends  of  the 
broken  bone  are  firmly  grasped  and  rubbed 
together,  a  peculiar,  grating  sensation  is 


felt  by  the  person  grasping.  If  no  doctor 
con  be  found,  the  first  thing  is  to  restore 
the  proper  shape  to  the  limb.  This  can 
genei'ally  be  done  by  grasping  the  fractured 
limb  on  either  side  of  the  break,  and  gently, 
but  firmly,  pulling  in  oppo.site  directions 
until  the  proper  shape  is  restored  to  the 
limb.  This  is  what  is  known  as  setting  the 
bone.  If  we  can  keep  the  broken  parts  in 
their  proper  position  nature  will  do  the  rest — 
thatis,  the  bone  will  knit.  We  help  nature 
by  putting  on  a  splint  or  splints,  which  keep 
the  bones  in  place  like  braces. 

"Children's  bones  contain  so  much  animal 
matter  that  they  knit  quickly.    The  bones 


of  older  people  contain  more  earthy  matter, 
and  hence  are  more.brittle.  They  knit  more 
slowly.  '. 

"A  wrench  called  a  sprain,  which  is  a 
twisting  of  the  ligaments  which  hola  the 
bones  together,  shows  itself  by  a  great 
swelling  pain.  The  way  to  treat  it  is  to 
bind  the  parts  in  cloths  wrung  out  in  hot 
water  as  hot  as  can  be  borne,  or,  as  in 
a  foot,  put  it  into  hot  water.  Then  bind 
with  a  bandage  to  make  the  joint  immov- 
able. 

"Wounds  consist  of  cuts,  bruises,  punc- 
tured wounds  or  poisoned  ones.  Incase  of 
a  cut  wound,  wash  it  clean;  bring  the  parts 
together,  and  fasten  a  clean  bandage  over 
them. 
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"In  bruises  the  parts  are  usuall^^  lacerat- 
ed under  the  skin,  and  the  blood  which 
escapes  under  the  skin  undergoes  chang-es 
which  make  the  skin  look  dark-colored.  AH 
to  be  done  for  those  is  to  cover  them  with  a 
cloth  wrung' out  in  cold  water.  The  same 
holds  true  in  punctured  wounds,  of  which  a 
stab  is  an  instance.  The  car-diiiai  idea  is 
first  to  remove  all  dii't  by  allowing-  clean 
cold  water  to  trickle  over  it,  and  then  to 
cover  with  a  clean  piece  of  cloth  to  keep  dirt 
out. 

"Burns  vary  in  depth,  from  a  blister  on 
the  surface  to  an  actual  destruction  of  a 
part  of  a  limb.  In  addition  to  a  pain,  the 
burned  person  is  in  danger  from  an  impres- 
sion made  on  the  nervous  system  known  as 
shock.  This  often  has  to  be  treated,  as  well 
as  the  shock  itself.  If  the  clothes  are  on 
fire,  throw  the  victim  down,  and  wrap  a 
blanket  around.  Then  add  water  and  cut 
the  clothing  away,  not  disturbing-  any  parts 
that  stick.  Cover  the  burn  with  a  layer  of 
sweet  oil,  lard  or  linseed  oil,  vaseline — any 
fat  not  rancid.  Then  wrap  in  cloths  to 
keep  the  air  out.  Foi-  the  shock,  give  a  tea- 
spoonful  of  brandy  ever-y  ten  minutes. 

"In  hemorrhag-e  or  loss  of  blood  from  the 
lungs  have  the  person  lie  down,  with  the 
lungs  above  the  rest  of  the  body,  tell  the 
pei'son  not  to  fear,  as  death  from  such  very 
seldom  occurs.  Give  ice  to  swallow.  Blood 
here  is  bright  red,  while  from  the  stomach  it 
is  dark  colored  or  clotted,  and  pet-haps  mixed 
with  food.  Give  ice  and  a  teaspoon ful  of 
vinegar  mixed  with  water. 

"In  drowning,  when  the  person  is  taken 
from  the  water  and  shows  signs  of  life,  al- 
ways begin  at  once,  unless  the  weather  is 
very  cold.  Take  off  the  upper  clothing  and 
rub  dry;  wipe  out  the  mouth,  then  tui.-n, 
with  the  face  down,  arm  ovei'the  head  and  a 
roll  of  clothing  under  the  chest.  When  any 
water  has  run  out  lay  the  body  on  its  back 
and  endeavor  to  make  artificial  respiration. 
This  is  easiest  done  b}'  seizfng  both  arms  by 
the  elbows  and  swinging  them  around  until 
they  meet  over  the  head,  when  a  good,  strong 
pull  must  be  made  upon  them  and  kept  up 
for  a  few  seconds.  This  effects  an  inspira- 
tion, fills  the  lungs  with  air  and  enlarges  the 
cavity  of  the  chest  by  drawing  the  ribs  up. 
The  second  thing  to  do  is  to  return  the  arms 
to  the  sides  and  press  the  lower  part  of  the 
ribs  with  them.  A  little  whiskey  may  be 
given. 

"For  strangulation — hanging,  for  instance 
— when  the  obstruction  is  got  out  of  the  way 
use  the  same  eflorts  to  restore  breathing  as 
in  drowning  cases.  In  the  event  of  discov- 
ering a  person  suffering  from  the  effects  of 
inhaling  gas,  get  the  person  to  the  fresh  air 
as  quickly  as  possible,  and  use  the  same 
means  described  before  to  induce  breathing. 

"In  case  of  a  person  choking  from  some- 
thing sticking  in  the  throat  or  windpipe,  try 
and  dislodge  it  with  the  fingers,  or  a  blunt- 
pointed  scissors  may  be  used.  A  hair-pin 
with  a  loop  on  its  end  is  also  useful.  Hold- 
ing the  person  with  the  heels  in  the  air  and 
vigorous  thumping  on  the  back  is  also  of 
frequent  service.  When  children  swallow 
marbles  or  coins  it  is  a  mistake  to  give  a 
purgative.  The  strange  matter  will  find  an 
escapement  without  effort. 

"When  small  bodies  get  in  the  eye,  like 
cinders,  dust,  or  chips  of  stone,  a  horsehair 
loop  will  frequently  do  what  pulling  one 
eyelid  over  the  other  fails  to  accomplish. 
Pure  gum  arable,  in  weak  solution,  may  be 
poured  into  the  eye,  which  reciuires  a  cold 
bandage  afterwards.  In  case  of  lime,  use 
lemon  juice  and  water  at  once. 

"Convulsions  in  children  should  be  treated 
with  cold  bandages  to  the  head  and  heat  to 
the  body.  A  tub  of  warm  water  and  mustard 
is  good. 

"Dislocations  can  usually  be  put  in  place 
b}^  pulling.  Dislocation  of  the  jaw  is  treated 
by  seizing  the  lower  jaw  with  both  hands, 
the  thumbs  on  the  teeth,  and  pushing  tirst 
down  and  then  backward. 

"When  a  blood  vessel  is  severed  or  cut  in 
the  arm  or  leg  a  tourniquet  should  be  made 


of  a  handkerchief  with  a  knot  in  it,  tightly 
twisted  so  that  the  knot  covers  the  artery 
or  main  blood  vessel.  When  the  blood  stops 
flowing-  the  pressure  should  cease. 

"Injured  persons  should  be  removed  on  a 
stretcher  or  shutter,  if  possible,  with  the 
h(!a(l  above  the  rest  of  the  body.  Broken 
limbs  should  be  laid  on  a  pillow,  with  ban- 
dages to  keep  them  fromslipping. 

"In  the  cas(;  |of  poisons,  vomiting  should 
be  the  first  thing  looked  out  for  and  encour- 
ag-(3il.  Don't  lookforclean  water — the  mot-e 
r-epulsive  the  water  the  bettcn-  the  result. 
Mustard  and  soap  and  watei-  are  both  good. 
Milk  is  one  of  the  best  of  antidotes,  and 
colfee  is  the  next  best." 

TRIPLE  SCReVpROPULSION. 

Ql'ITE  recently  the  (juestion  of  [)ropulsion 
by  the  use  of  tr  iple  screws  has  been  con- 
sidered by  the  United  States  naval  author- 
ities, and  arrangements  have  been  embodied 
in  the  designs  for  a  new  protected  cruiser, 
whereby  the  motive  power  is  to  be  trans- 
mitted through  three  propellers.  This  dis- 
position of  propellers,  although  somewhat 
novel  in  so  large  a  vessel  a.s  the  Americans 
are  contemplating  building,  is  not  altogether 
new,  as  many  years  ago  the  same  idea  r-e- 
ceived  ithe  attention  of  our  own  naval  de- 
signers, with  the  view  of  its  introduction 
into  a  vessel  under  consideration  for  the 
British  Nav}-.  Since  then  triple  screws  have 
been  adopted  in  a  few  cases,  and  with  some 
measure  of  success,  but  there  can  be  little 
doubt  that  before  long  their  use  will  become 
more  general. 

Naval  experts  are  already  brought  face  to 
face  with  the  fact  that  the  disk  area  of  the 
propellers  of  future  high-speed  vessels  will 
reciuire  to  be  considerabl}'  augmented  if  en- 
gines of  much  greater  power  are  to  be  adopt- 
ed t  han  are  now  to  be  found  in  the  latest 
Atlantic  liners  or  the  most  swift  class  of 
cruisers,  and  this  increase  of  disk  area  can- 
not well  be  effected  without  the  introduction 
of  a  third  screw,  especially  where  limita- 
tations  of  draught  are  of  vital  importance. 
The  question  of  the  disposition  of  triple 
screws  is  largely  governed  b^^  considei-a- 
tions  of  the  general  design  and  arrangement 
of  a  vessel.  The  excessive  width  of  the 
Imperial  Russian  yacht  '  Livadia'  admitted 
of  the  propellers  being  placed  at  a  con- 
siderable distance  from  one  another,  thereby 
reducing  to  a  minimum  the  chances  of  either 
screw  affecting  the  efficienc3'  of  its  neighbor. 
This  vessel  was  constructed  on  the  Clyde  in 
1880,  and  her  propelling-  machinery  consist- 
ed of  three  sets  of  three-C3iinder  compound 
engines,  each  set  driving  a  four-bladed  pro- 
peller 16  ft.  in  diameter,  the  projjellers  being 
placed  18  ft.  3  in.  apart.  The  speed  realized 
on  the  measured  mile  was  15.75  knots,  with 
a  collective  indicated  horse-power  of  12,:)5(). 
Being  of  an  abnormal  type,  this  perform- 
ance was  regarded  at  the  time  as  quite 
phenomenal,  but  it  in  every  way  justified 
the  conclusions  which  her  builder  (the  late 
Sir  William  Pearce,  Bart.)  arrived  at  from 
personall}'  conducted  experiments  on  a 
model  of  the  'Livadia'  tried  with  three 
screws.  The  disposition  of  propellers  war- 
ranted in  the  'Livadia,'  through  her 
enormous  beam,  is  not  allowable  in  the 
ordinary  type  of  vessel,  where,  within  the 
working  limits  of  draught,  strict  regard  has 
to  be  paid  in  arranging  the  propellers  clear 
of  one  anothei-,  so  that  the  efficiency'  of  the 
central  screw  may  not  be  vitiated  by  the 
proximity  of  the  outlying  screws,  as  it  is 
extremely  doubtful  whether  any-  material 
increase  in  speed  would  accrue  from  the 
addition  of  a  thu-d  propeller  if  placed  close 
to  the  others — that  is,  if  the  centers  of  all 
three  screws  lay  in  the  same  athwartship 
plane,  and  at  the  same  height  above  the 
keel. 

Both  in  France  and  Italy  the  practical 
side  of  triple-screw  propulsion  has  been 
looked  upon  with  a  considerable  amount  of 
favor  by  naval  authorities.  In  the  former 
country  exhaustive  small-scale  experiments 
have  been  carried  out  with   the  view  of 


obtaining  a  measure  of  the  relative  efficien- 
cies of  the  single,  twin,  and  triple  systems, 
while  in  the  latter  country  triple  screws 
have  been  adopted  in  actual  practice  with 
torpedo  gunboats.  The  'Trtpoli,'  which 
was  added  to  the  effective  list  of  Italian 
warships  some  four 'years  ago,  is  a  vessel 
of  741  tons  displacement.  Her  propelling 
machinery  consists  of  three  sets  of  com- 
pound engines,  each  set  having  cylin- 
ders of  19.5  in.  and  35  in.  diameter 
respectively,  the  stroke  being  10  in.  With 
tJ-iple  screws,  eacli  of  5  ft.  it  in.  diameter 
and  7  ft.  l.'>  in.  pitch,  a  speed  of  I'J.H  knots 
has  been  realized  on  a  disjjlaceraent  con 
siderably  in  excess  of  her  normal  load— the 
indicated  hor.se-power  being  3,020. 

In  the  ' Montebello'  and  '  Monzambano,' 
subsequent  ve.ssels  of  the  same  class  triple- 
expansion  engines  were  adopted,  and  the 
outlying  screws  arranged  as  in  a  twin  .screw 
ves.sel,  while  the  middle  .sci'ew  was  placed 
abaft  the  rudder  with  its  center  just  above 
the  line  of  k(!el,  and  much  below  the  hori- 
zontal longitudinal  plane  (massing  through 
the  centers  of  the  other  two  .screws.  Not- 
withstanding the  advantages  to  be  gained 
by  the  adoption  of  such  an  arrang-ement 
from  an  efficiency  point  of  view,  the  mere 
fact  of  the  propeller  blades  of  the  central 
screw  lying  below  the  line  of  keel,  and  caus- 
ing an  increase  of  draught,  is  sufficient  in 
itself  to  condemn  it  for  ordinary  types  of 
vessels. 

No  doubt  objections  to  the  use  of  triple 
screws  may  be  cited,  but,  on  the  other 
hand,  much  may  be  said  in  favor  of  the 
system.  In  warships,  where  subdivision  of 
the  motive  power  is  practically  es.sential,  it 
is  a  desideratum,  and  in  ve.ssels  generally  it 
admits  of  the  employment  of  lighter  and 
quicker  running  engines.  As  higher  speeds 
with  concomitant  higher  powers  are  de- 
manded, there  is  every  probability  that 
triple  screws  will  be  the  rule,  rather  than 
the  exception,  in  future  Atlantic  liners  and 
warships  of  high  speed.  At  the  same  time 
much  requires  to  be  added  to  our  present 
knowledge  of  triple  screw  propulsion  before 
its  immediate  extended  use  is  perhaps  war- 
ranted, and  it  might  prove  of  great  advan- 
tage to  the  United  States  naval  authorities 
if  a  few  well-timed  experiments  were  car- 
ried out  previous  to  embarking  on  the  con- 
struction of  the  vessel. — Jiuluatries,  Eng- 
land. 

There  are  several  ways  of  looking  at  the 
same  thing,  and  one  aspect  of  a  certain  mat- 
ter is  set  forth  by  a  writer  in  the  Age  of 
Steel.  He  says  that  a  skillful  mechanic, who 
had  worked  up  perfect  devices  for  turning 
out  an  increased  amount  of  work,  and  pre- 
sented them  to  his  employer,  recently  re- 
marked :  "  I  have  lost  all  interest  in  advanc- 
ing the  work  of  this  shop  ;  my  sole  ambition 
is  to  put  in  ten  hours  per  day  and  draw  my 
pay.  I  am  done  with  the  idea  of  trying  to 
advance  the  interests  of  my  employer  by 
brain  labor  on  impi-oved  methods  of  doing 
woi'k.  The  firm  has  several  devices  which 
save  it  many  hundred  dollars  per  year.  I 
have  received  several  kicks  but  no  thanks  in 
connection  with  these  matters ;  therefore  1 
am  done." 

How  would  it  do  to  retain  the  devices  as 
his  own  property  and  try  to  make  a  market 
for  them  ?  That  would  be  better  than  look- 
ing for  thanks. 

As  to  milling  machine  cutters,  an  English 
machinist  says  that  for|some  years  his  firm 
had  experienced  great  difficulty  in  getting 
large  cutters  to  stand  well  when  made  of 
high-class  steel.  He  had,  therefore,  made 
some  of  old  Bessemer  axles,  which  were 
brought  to  a  low  red  heat,  then  dipped 
in  prussiale  of  potash,  next  placed  in  water, 
and  afterwards  put  together  and  dressed 
with  emery  wheels.  He  found  these  cutters 
were  cheap  and  durable,  that  the  teeth  did 
not  crack  away  in  the  hardening,  as  was  the 
ca.'sc  with  high-class  steel,  and  thatthe  work 
done  b\  them  was  cheaper  and  quicker  than 
with  planing  and  finishing  machines. 
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TBADE  NOTES. 

By  orders  of  Secretary  Tracy,  hereafter,  until 
July  4,  1891,  the  union  of  tlie  national  ensign  and 
the  union  jack  used  in  the  naval  service  shall  he 
composed  of  five  rows  of  seven  stars  and  one  row  of 
eight  stars,  to  provide  for  the  addition  of  the  live  new 
States  of  North  and  South  Dakota,  Montana,  Wash- 
ington and  Idalio.  Space  is  lefc  in  tlie  arrangement 
for  tlie  addition  of  another  star,  to  represent  Wy- 
oming, which  will  he  added  next  Fourth  of  July. 

»  * 
* 

Dr.  Walter  Jackson's  jet  propulsion  steamer, 
'Evolution,^  is  nearly  ready  for  another  trial  trip. 
The  doctor  prescribed  change  of  water  line,  change 
of  rudder,  a  large  dose  of  extra  boiler  pipes,  and  two 
side  ejectors.  With  this  treatment,  augmented  by  a 
new  bow  ejector,  as  originally  planned,  and  exten- 
sive alterations  to  the  main  valve  in  the  stern  of  the 
boat,  he  hopes  to  be  able  to  make  her  do  better  work 
and  to  obviate  the  former  trouble  with  the  boilers. 

[We  hope  so.] 

*  * 

William  Grube  was  hired  in  August,  1889,  to 
crawl  into  the  boilers  in  the  Steamship  '  Alliance'  to 
clean  them  out.  While  he  was  thus  engaged  steam 
was  turned  on  by  mistake,  and  young  Grube  was 
so  badly  scalded  that  he  was  confined  in  a  hospital 
for  tliree  months.  In  the  United  States  District 
Court  he  was  given  a  verdict  of  $750  against  the 
Brazilian  Steamship  Company,  which  appealed  to 
the  United  States  Circuit  Court,  and  recently  Judge 
Wallace  upheld  the  verdict  and  added  $94  costs, 
with  interest,  to  the  original  verdict. 


In  the  'Baltimore,'  'Philadelphia,''  and  'San  Fran- 
cisco' the  navy  possesses  three  fast  and  useful  ves- 
sels, and  the  department  has  cause  for  congratula- 
tion on  their  excellent  performances,  all  of  which 
have  been  free  from  serious  mishaps  or  failures. 
This  is  believed  to  be  due,  in  great  degree,  to  not 
having  carried  the  reduction  in  the  weight  of  their 
machinery  to  the  extreme  that  has  been  attempted 
in  some  foreign  vessels,  which  have  given  such 
trouble  by  their  repeated  failures  that  it  has  been 
found  necessary  to  direct  that  in  future  a  reasonable 
weight  shall  be  allowed  (especially  iu  the  boilers)  for 
a  required  power. 

*  * 

it 

The  final  report  of  the  Commissioners  to  open 
books  of  subscription  to  the  capital  stock  of  the 
Mount  Carmel  ^Eronautic  Navigation  Company  was 
filed  Nov.  80  in  the  office  of  the  Secretary  of  State. 
The  $30,000,000  of  capital  stock  is  fully  subscribed. 
At  a  meeting  of  the  subscribers  to  the  capital 
stock,  in  Mount  Carmel,  111.,  the  following  were 
elected  directoi's  for  one  year:  Edward  J.  Penning- 
ton, John  H.  L.  Pugh,  James  A,  Pugh,  Richard  P. 
Butler,  Warren  C.  Dewey,  Lucas  J.  Van  Allen, 
George  W.  Sinks,  Frank  Smith,  Harry  Twyford, 
John  C.  Underwood,  and  Obed  C.  Havvkes.  The 
company  proposes  to  construct  and  operate  air  ves- 
sels to  transport  passengers  and  freight.  The  prin- 
cipal office  is  at  Mount  Carmel.  The  duration  of 
the  company  is  to  be  ninety-nine  years. 

[Possibly  for  less.] 

*  *  ■* 

* 

Bids  are  to  be  opened  in  February  for  a  750  ton 
torpedo  cruiser.  Great  diffimilty  has  been  met  with 
in  the  preparation  of  plans  for  this  craft,  nearly  all 
of  the  available  space  being  taken  up  with  ma- 
chinery. The  idea  has  been  conceived  of  duplicat- 
ing the  vessel  on  a  lai-ger  scale,  and  preliminary 
calculations  are  now  being  made  as  to  the  chance 
of  obtaining  a  speed  of  twenty-six  knots  out  of  a 
cruiser  of  1,200  tons  displacement.  She  will  have 
to  have  at  least  8,000  horse  power,  and  will  prob- 
ably cost  upward  of  three-quarters  of  a  million, 
but  it  is  estimated  that  she  will  be  a  more  service- 
able vessel  and  better  adapted  to  the  purposes  of 
her  design  than  smaller  craft.  She  will  be  armed, 
if  constructed,  with  one  or  two  of  the  heavier  rapid- 
fire  guns  destined  to  destroy  the  usefulness  of  the 
small,  unprotected  torpedo  boats  of  the  '  Cus7ii/(g' 
class.  The  750  ton  vessel  will  be  a  very  uncomfort- 
able one,  there  being  almost  no  accommodations 
for  her  officers  and  crew  beyond  the  bare  necessi- 
ties, and  the  added  tonnage  will  afford  plenty  of 
room  in  the  projected  ship,  which  will  be  some- 
wliat  larger  than  the  'Petrel.' 

*  * 

The  trial  of  the  new  cruiser  ' Concord,' JJ .  S.  N., 
ended  at  1:30  o'clock  Nov.  19.  The  vessel  made  as 
high  as  17.7  knots  an  hour;  spurting  at  one  time,  it 
was  estimated  to  18  knots, and  maintaining  an  average 
for  the  trial  of  17  knots  per  hour.  This  she  did 
against  a  strong  tidal  current.  The  '  Concord'  has 
proved  herself  to  be  the  fa-test  gunboat  yet  built  for 
the  navy.  She  has  outstripped  the  'Yorktoicyi' 
whicli  has  until  now  held  the  best  gunboat  record 
in  the  service.  But  despite  her  splendid  speed  show- 
ing, the  '  Concord'  failed  to  develop  the  requisite 
3,400  h.p.  This  failui-e  is  due  directly  to  trouble 
which  arose  in  the  second  hour  of  the  test  with  the 
after  feed  pump.  To  increase  the  difficulty,  the 
starboard  after  boiler  began  to  leak,  and  this  trouble 
continued.  Before  the  trial  ended  there  were  from 
two  to  three  inches  of  water  on  the  floor  of  the  fire- 
room.  On  the  first  discovery  of  a  leak  the  after 
blower  was  stopped,  though  the  firemen  continued 
to  feed  the  furnaces  of  the  defective  No.  4.  Then  a 
small  steam  pipe  burst  in  the  early  part  of  the  third 
jiour,  filling  the  after  engine  rooqi   with  steam. 


Notwithstanding  the  trouble,  it  is  estimated  that  the 
'Concord'  made  between  3,000 and  3,200  h.p.,  though 
on  this  jioint  no  definite  figures  can  be  had  until  the 
indicator  cards  are  worked  up.  It  will  be  remem- 
bered that  the  'Yorktmvn,'  a  sister  of  the  'Concord,' 
was  com])elled  to  make  but  3,000  h.p.  She  actually 
made  3,413,  or,  roughly,  3,400.  In  consequence,  the 
maximum  performance  of  the  '  Yorktown'  was  make 
the  basis  for  the  minimum  performance  of  the 
'Concord.'  Furthermore,  for  every  horse-power  in 
excess  of  the  stipulated  number  a  bonus  ol  $100  was 
offered,  with  an  attending  forfeiture  of  $100  for 
every  horse-power  below  3,400. 


REPORT  OF  ENGINEER-IN-CHIEF  GEORGE 
W.  MELVILLE,  U.  S.  A. 

The  annua,!  i'e{)orl)  of  the  Eiigineer-In- 
Chief,  of  the  United  States  Navy  covers  a 
great  deal  of  ground.  It  is  terse  and  suc- 
cinct in  its  languag-e,  and  is  very  plain 
spoken  in  regard  to  existing-  abuses.  We 
have  room  for  onl3'  that  portion  which  deals 
directly  with  the  profession.    He  says  : 

"  I  have  to  report  that  matters  are  now  in  still 
worse  condition  than  they  were  a  year  ago,  and  that 
ti  oubles  mentioned  as  likely  to  occur  are  already 
apparent,  for  the  number  of  engineer  officers  now 
in  the  service  is  not  sufficient  for  the  proper  jier- 
formance  of  the  duties  required  of  them.  The 
uumbei'  of  engineer  officers  is  now  194,  of  whom  4 
have  not  had  the  proper  engin^-ing  education  and 
2  at  least  did  not  wish  to  be  appointed  in  the  En- 
gineer Corps.  When  my  last  report  was  pulilished 
but  one  ship  (the  '  Yorktu^cn'),  with  modern  ma- 
chinery, had  been  commissioned;  since  then  three 
others  'Baltimore' ,  '  Charleston'  and  'Philadelphia' 
have  been  placed  in  regular  service,  each  with  one 
or  two  less  engineer  officers  than  they  should  have 
for  safety  and  efficiency,  and  less  than  they  would 
have  if  the  corps  was  sufficiently  large  to  permit 
the  proper  detail,  liut  still  more  than  will  be  possi- 
ble when  the  number  in  the  corps  has  been  reduced 
to  the  legal  limit  of  170.  As  has  been  foreseen,  the 
worry  and  anxiety  undergone  by  these  officers  in 
their  endeavor  to  keep  things  going  and  in  order 
with  the  insufficient  number  of  trained  men  at  their 
disposal  has  proved  too  much  for  some  of  them,  and 
they  are  breaking  down.  A  policy  which  leads  to 
such  results  can  Only  be  productive  of  disaster  to 
the  service.  It  requires  a  very  simple  calculation 
to  show  that  the  present  legal  numbers  in  the  En- 
gineer Corps  will  not  be  sufficient  to  properly  officer 
the  ships  now  in  commission  and  thcAse  for  whose 
construction  appropriations  have  already  been  made, 
and  this  without  taking  into  account  the  number  re- 
quired for  shore  duty  and  to  provide  for  sickness 
and  occasional  leave,  etc.  Something  must  be  done, 
and  done  promptly,  or  we  shall  not  only  have  some 
serious  breakdown  to  repair  which  might  have  been 
avoided,  but  also  an  accident  more  than  likely  to  be 
attended  with  loss  of  life. 

"  We  not  only  need  a  very  much  larger  number 
of  officers  in  the  Engineer  Corps,  but  we  also  need 
a  very  much  better  course  of  instruction  for  the 
young  men  who  are  each  year  appointed  into  it.  It 
is  sometimes  asserted  that  educated  engineer  officers 
are  not  needed  for  sea,  duty ;  that  practical  mechan- 
ics can  do  the  duty  just  as  well.  Such  statements 
can  only  be  made  by  the  assurance  of  ignorance. 
To  separate  the  sea  and  shore  duties  of  the  Engineer 
Corps  into  two  distinct  branches  will  entirely  de- 
stroy the  excellent  system  which  is  the  result  of 
years  of  experience  and  trial,  and  which  this  Bureau 
has  always  claimed  as  best  for  the  efficiency  of  the 
navy — that  is,  the  combinaiion  of  the  designer, 
builder,  and  competent  user  of  machinery  ;  for  it  is 
only  by  the  actual  working  of  the  machinery  at  sea 
that  many  defects,  either  in  design  or  construction, 
become  apparent,  and  it  is  only  when  the  experi- 
ence gained  by  careful  supervision  and  observation 
is  afterward  intelligently  applied  to  other  designs 
that  the  same  or  similar  defects  are  avoided  and 
improvements  introduced. 

"There  is  still  another  and  very  important  point 
that  is  generally  overlooked  when  cons-idering  the 
Engineer  Corps  of  the  Navy,  and  that  is  that  they 
are  a  part  of  the  military  organization  and  second 
to  none  in  importance.  In  the  naval  battle  of  the 
future,  the  engineer  staff  will  have  a  difficult  and 
important  part  to  perform,  and  if  there  is  failure  in 
the  engine  room,  no  amount  of  skill  and  bravery  on 
the  bridge  may  suffice  to  av^ert  disaster.  Celerity 
of  movement  lias  decided  many  a  naval  battle  and 
will  decide  many  more,  and  the  celerity  of  move- 
ment of  a  modern  ship  depends  directly  on  the  skill 
of  her  engineer  officers. 

The  Engineer  in  Chief  also  calls  attention  to 
the  retentifm  of  the  antiquated  custom  of  keeping 
junior  engineer  officers  in  the  steerage.  He  pro- 
tests that  it  is  unmilitary  in  its  principle,  and  un- 
justly de})rives  the  officers  of  the  privac}'  and  com- 
fort to  whicii  they  are  entitled. 

Commodore  IMt'lvilli'  gives  a  complete  endorse- 
ment to  the  Butler  bill  providing  for  the  needs  of 
the  Engineer  Corps,  and  requests  the  department  to 
give  it  its  cordial  support.  The  necessitj'  for  im- 
provement of  the  enlisted  men  of  the  corps  is  also 
set  out  at  length.  Commodore  Melville  insists  that 
a  course  of  training  should  be  provided  for  tliem, 
for  constant  complaints  are  received  from  the  new 
ships  of  the  insufficient  numbers  and  incompetency 
of  both  petty  officers  and  men.    He  says  : 

"The  principal  reason  for  this  is  that  the  men 


are  without  any  preliminary  training  or  experience, 
suddenly  called  on  to  perform  duty  under  entirely 
different  conditions  from  those  to  which  they  have 
been  accustomed,  and  while  we  have  training  ships 
and  systems  and  schools  for  instruction  in  gunnery, 
seamanship,  torpedoes  to  suit  the  new  condition  of 
things,  we  have  none  for  men  of  the  engineer  force, 
and  this  in  spite  of  the  well-known  fact  that  on  a 
modern  vessel  '  steamanship  '  is  of  as  much  import- 
ance as  any  of  them  ;  and  I  have  no  hesitation  hi 
predicting  tliat  in  future  ojieraiions  on  sea  the  '  man 
with  a  shovel'  will  be  found  as  important  a  factor 
as  he  is  now  recognized  to  be  in  operations  on  land. 
It  has  sometimes  occurred  to  me  that  perhaps  it 
might  be  better  to  take  new  men  and  accustom  them 
to  forced  draught  from  the  beginning,  that  having 
no  experience  they  might  not  feel  the  nervousness 
that  older  hands  invariably  betray  when  first  shut 
up  in  an  air-tight  box  under  air  p'ressure,  so  that  a 
little  thing  like  the  bursting  of  a  gauge  glass,  or 
even  a  strange  noise,  may  create  a  panic.  Tliere- 
fore,  we  should  get  the  best  young  men  we  can  and 
train  them  by  actual  experience.  They  should  be 
young  to  be  strong  and  to  have  nothing  to  unlearn, 
and  not  be  possessed  with  the  idea  that  they  know 
more  than  their  instructor.  As  training  ships  for  both 
officers  and  firemen,  I  recommend  that  one  of  the 
vessels  of  the  '  Miantonomoh'  class  be  used  on  each 
coast,  and  their  regular  engineer  force  increased  by 
as  many  supernumeraries  as  may  be  thought  advis- 
able. Then  the  vessel  should  be  kept  under  way  as 
much  as  possible,  and  always  under  forced  draught. 
The  petty  officers  can  be  acquiring  experience  at  the 
same  time  and  taught  their  naval  duties.  After  the 
petty  officers  and  firemen  have  become  proficient,  a 
part  of  tliem  can  be  transferred  to  cruising  ships, 
wliere  they  will  form  the  nucleus  of  an  efficient 
force  and  their  places  on  training  ships  taken  by 
new  men.  To  sum  up  the  whole  matter,  we  need 
more  men  in  the  engineer  force ;  of  these  men  a 
very  larger  percentage  must  be  skilled  mechanics 
than  formerly  was  neces-'^ary  ;  we  must  establish  a 
proper  training  system  for  them  and  offer  many 
more  inducements  for  the  better  ones  to  remain  in 
the  service." 

To  show  how  the  naval  vessels  are  under-manned. 
Commodore  Melville  gives  figures  to  show  that  on  a 
transatlantic  liner,  with  less  requiremeHts  in  the 
way  of  men  than  the  'Philadelphia'  or  'Baltimore,' 
there  are  no  less  tlian  a  chief  engineer,  18  assistant 
engineers  for  main  engines,  7  assistants  for  the  aux- 
illiary  machinery,  9  water  tenders,  36  oilers,  1  store- 
keeper, 54  firemen,  and  54  coal-heavers;  total,  180 
men.    This  force  is  also  largely  picked  men. 

CLUB  RATeJ*  1 890-'91 . 

We  invite  the  attention  of  those  who  wish 
to  get  up  clubs  to  the  reduction  in  rates 
where  a  number  subscribe  at  once.  There 
are  twenty-six  issues  j'earl}^  and  the  rate 
for  ten  names,  $1.50  each,  is  2o  per  cent, 
lower  than  a  monthly  paper  at  $1.00  for 
twelve  issues. 

Two  names,  one  of  them  new.  .$1.80  each. 

Five  names  1.70  each. 

Ten  names  1.50  each. 

This  is  the  lowest  rate  we  can  make  for  The 
Engineer  for  ain-  number  of  names.  We  add 
also  that  all  names  comprising-  a  club  must 
be  handed  in  at  one  time;  we  cannot  extend 
the  privilege  of  joining  a  club  at  any  time 
during  the  year  to  one  or  two  persons. 

Those  who  are  willing  to  aid  our  enterprise 
to  the  extent  of  soliciting  their  friends  to 
come  in,  can  write  the  names  on  a  separate 
sheet  and  send  them  with  the  money.  Send 
an  express  compan3''s  receipt  or  postal  notes 
in  preference  to  postal  orders.  Be  particular 
and  have  all  names  and  addresses  correct. 


RATES  AT  WHICH  WE  FURNISH  OTHER 
PAPERS  WITH  THE  ENGINEER. 

Subjoined  will  be  found  our  clubbing  rates 
with  other  papers,  the  proprietors  of  which 
make  a  reduction  in  their  rates  in  connection 
with  us. 

All  complaints  of  irregularit3'  in  receiving 
other  papers  should  be  made  direeth-  to  the 
publishers  of  them,  not  to  us. 

Publication  With 
Price  per  year.     The  Engi.vebr. 

Scientific  American   3  00  4.50 

American  Miller   1.00  2.75 

Manufacturer  and  Builder. ..  1.50  3.00 

American  Machinist   3.00  4.70 

London  Engineer  10.00  11.00 

Enhineering,  London  10.00  11.00 

National  Car  Builder   2.00  3.50 

Cotton,  Wool  and  Iron   3.00  4.25 

These  rates  are  for  new  subscribers  to  the 
journals  named,  and  those  who  send  mone.y 
thi'ough  us  will  please  state  whether  their 
subscriptions  are  new  or  a  renewal. 

Any  periodicals  not  on  this  list  will  be  fur- 
nished at  a  discount  from  regular  rates. 

John  B.  Jackson,  Printer,  48  Centre  St.,  New  York, 
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ALL   BOOKS   AOVERXISED    IN   XHESE    PAGES   SOLD    BY  US. 


THE  ROBERTS  SAFETY  WATER 
TUBE  MARINE  BOILER. 

From  10  to  1,600  horse  power.  Over 
two  hundred  and  tliirty  in  use,  in  vessels 
ranging  from  steam  launches  to  ocean  go- 
ing steamers. 

Two  hundred  lbs.  of  steam  guaranteed. 
Light  weight,  easily  rei)aired,very  econom- 
ical in  fuel.  The  hist  boiler  has  lasted 
ten  years  without  repairs  and  is  in  good 
condition  yet. 

SEND  FOR  BANDSOMK  ILL.U3TRATKU  CIRCULARS. 
E.  a.  UOBEUTS, 

18  Cortlandt  St.,  New  York. 
Works,  Red  Bank,  N.  J. 


OCEAN     MARINE  ENGINEERS' 
BENEFICIAL  ASSOCIATION, 
No.  69,  N.  Y. 
HALL,  18J>  I50WKKY, 
meets   every   WediieNday    Evening  at 
7.30.    ViMitliig;  BrotlivrM  with  Credeii- 
tialM  cordially  invited. 
GEO  UHLER,  Sec'y.  J.  GEO.  HERMES,  Prest. 


KATZENSTEIN'S 

Self-Acting  Metal  Packing, 


For  Piston  Rods,  Valv* 

Stems,  etc. 
Of  every  description. 
For  Steam  Engines,  t*- 
comotives,  Pumps,  &c. 

Adopted  and  in  nse 
by  the  principal  Iron- 
Worlis  and  Steamship 
Companies  within  th« 
last  10  years  in  this  and 
Foreign  Countries.  For 
fnll  particulars  and  re- 
ferences,  address, 

I.  SiTZEHfiTSIi;  k  00. 

35»  West  St., 

IVew  Vorit 


HORACE  SEE, 

Engineer  and  Naval  Architect, 

(CONgUI.TrNO,  CoNSTltUCTINO,  AND  Kxi'KRT) 

Number  I  Broadway,  New  York. 


Van  Saxi  v ooki)  &  Hauff, 

SOLICITORS  OF  PATENTS 

american  and  foreign 
Advocates   in  Patent  Causes, 
4i  PARK  ROW, 

Times  Building:,  Rooms  191,  192,  New  York  City. 
J  Van  Santvoord.  W.  Hauff. 


RICHARD  DUDGEON, 

No.  24  Colombia  Street,  New  York, 

Maker  and  raleiitee  of 

Improved  Hydraulic  Jacks 

Punrhes,  Holler  Tube  Expuiidera,  and  Direct  Acting 
Steam  Hainnicrs.  Jacks  for  Pressing?  on  Car  Wheels 
or  Crank  PlnK,  made  to  order.  Communications  by 
letter  will  receive  prompt  attention. 


Screw  Propell&rs 

MANUFACIUREI)  BY 

22  Con  land  Street.  New  York 

Sup't  of  the  late  IJelamatkk  Iuon  Wor.KS 
of  same  patterns  and  desig^ns  as  before,  adapted  to 
each  vessel.  Con.sultinjr  lixpert  and  Constructinf,' 
Engineer.  Estimates  on  machinery, damages,  etc. 
AIR  ICE  ITIACHINES. 


WORTHINCTON 

STEAM  PUMPS 
PUMPING  ENGINES 
INDEPENDENT  CONDENSERS 

SETVn   FOR  GENERAL  CATALOCilK 

HENRY  RTwORTHINaTON 

Boston.    Philadelphia.    Chicago.    St.  Loiiis.    St.  Paul.  San  Francisco 


A.  J.  WEED  &  CO., 

lUO-lOK  LilM-rl)'  SI.,  \.  iv  Vork. 
INVENTIONS     PERF£CTED,  DETAIL 
DRA\*ING^  PATTERNS,  CASTINGS, 
M  ULDS  MODELS  SPECIAL  TOOLS,  DIFS, 
JIGS,  NOVELTY  AND  DUPIICATE  WORK. 


Complete  outllts  <  f  special  t(i 
wishing'  to  maiinrac-lure  lln-ir 
cu'ar  sent. 


<ls  for  itiveiiiorh 
i»wii  :.'fiods.  L'ir- 


STEAM  YACHTS  AND  LAUNCHES.— Steam 
Yachts  and  Launches,  their  Machinery  and 
Manafjement,  a  Review  of  the  Steam  Engine  as 
applied  to  Yachts.  Laws  governing  Yachts  in 
American  Waters,  Rules  for  Racing,  Rules  for 
Building,  Pilot  Regulations,  Specific  types  of 
Machinery,  Design  of  Hulls,  etc.,  etc.,  by  C.  P. 
Kunhardt,  8vo,  cloth  $3.00 


THE  PRATT  &  WHITNEY  CO., 

H-A.IITI'OH.ID,  CONN,  XT.S.^. 

MANUFACTURERS  UF  MACHINE  TOOLS 

For  Railway  and  General  Machine  Shops. 

COMPRISING 

lathes:  Planert;  Corrugating  MaeHtieg  for  Grooving  Chilled  Grinding  Rolls  for  Flouring  Hills; 
Drilling  Machines  Olorizaalal  and  Vertical);  Sarew  Machines;  Milling  Machines; 
Cutter  and  Twist-Drill  Grinding  Machines,  Turret  Head  Chucking, 
Bolt- Gutting,  Forging  and  Finishing  Machinei-y;  Nut- 
Tapping  and  Cutting  9if  Machines;  Bm-ing-Mills. 

And  Plants  Complete  for  Gun  and  Sewing  Machine  Manufacture. 
Special  Machinery  for  Metal  Worlcing. 

nacbineai  Completely  Equipped  witb  Tools,  Fixtures  and  Caucea 
for  iUanufacturiug:  ITIetal  Goods  Oeneralljr. 

U.  S.  Standard  Taps  and  Dies  for  both  Hand  and  Machine- Work  ;  Pipe  Taps  and  Reamers. 

Master  Oar-Builders'  Standard  Limit  Gauges   for   ROUND  BAR  IRON.     U.  S.  Standard 

Thread  Gauges.    Standard  Cylindrical  Size-Gauges.   Drop-Forged,  Steel  Caliper  Gauges. 
Standard  Hand,  Shell,  and  Chucking  Reamers.    Taper  Reamers  for  every 
purpose.  Hardened  and  Ground  Steel  Mandrils,  and  every  appliance 
in  TOOLS,  FIXTURES,  or  SPECIAL  GAUGES,  necessary 
for  STANDARD  INTERCHANGEABLE  WORK. 

Combination  Latbe-Cbucks;  Rensbaw  Ratcbet  Drills.  Etc. 

!tsy~Send  for  Tlustrated  Catalogue  and  Price-List. 


Corrugated  Metal  Gaskets. 

(Patented.; 

Are  the  most  reliable  for  flange 
connections;  made  plain,  oval, 
square  and  irregular  for  pipes, 
cylinders,  valves  and  chests. 
Is  not  affected  by  water,  steam, 
gas,  oil,  vapors  or  acid  solutions 


JOSEPH  DE  RYCKE, 

1 1  iirii.erl  V  A  ill.  Joiis  l;.,Ai  II  .v  ho.s  / 

94  LIBERTY  ST., 

Rooms  9  and  10  Hew  York 

iJiuwiii^H  plans  and  Kpecificatii<n»  for 
niariue  eni^ineH  and  ijoilers,  steam  vesselH, 
varhtH  and  tugs,  and  iron  structures  in 
general. 

I'BKMtlNA  I.  SI  riK  \  l-l(»N  (;IVKN. 


U.  S.  MINERAL  WOOL  CO., 
2  Cortlandt  Street, 

NEW  YORK. 

Bourne  A;  Knowles  M'I  's  (!o.,  C'leveliui<l,0.. 

VVKSTKUN  .icjKNTS. 


Second-Hand  Machinery 

Also,  all  kinds  of  KecoiKl-"and  Machinery  fur- 
nished. New  Machinery  furnished,  and  Second- 
Hand  taken  in  exchange  or  purchased.  .Send  for 
Monthly  List  ;  too  long  for  publiration. 

NEW  YORK  MACHINERY  DEPOT, 

BRIDGE  STORE,  No.  16, 

On  Frankfort  St.,   New  York; 


MECHANICAL  DRAWING. 

.•V  second  c-oiirs<;  of  .Mechanical  iJrawing; 
Mechanical  Graphics,  arranged  for  use 
ia  Technical  and  Science,  and  Art  Insti- 
tute.s,  schools  and  colleges.  By  Geo, 
Halliday.  Fully  illustrated.  8vo,  cloth, 
$2.00.  Send  for  circulars  of  our  books  for 
engineers. 

E.       F.  N.  SPON, 

12  Cortlandt  Street,      -      NEW  YORK. 

.STE.V.M  ENGINE.— A  I'oiket-lS(.K,k  r,f  I'ractical 
Rules  for  the  Proportions  of  Modern  Kugine» 
and  Boilers  for  J..and  and  Marine  purfKoies.  by 
N.  P.  Burgh.  Details  of  High-Pressure  Engine, 
Beam  En^'ine.  Condensing,  Marine  Screw  En 
gines.  Oscillating  Engines.  Valves,  etc.,  L^nd 
and  Marine  Boilers,  Proportions  of  Engines  pro- 
duced by  the  rules,  Proportions  of  Boilers,  etc. 
32mo,  roan  ,  $1  50 


WANT 


Pure  Aluminum. 

SAMPI.E  PIECKS 
For  the  pocket  or  wateh-chain,  \H 
in.  square,  I  6th  in.  thick,  25c.  Free 
by  mail.  Address, 

JOHN   E.  BREEN, 


AN 


BOILER 


IF 

ENGINE 

Write  us.  We  can  W  name  yery  low  prices 
ROCHESTER  M'F'G  CO.. 


254  Mill  Street, 


58  Wood  Ave.,  BrId;;<'port,  roiiii. 


New  Vork. 


J.  M.  ALLEN,  -  -  -  President. 
Wm.  B.  FRANKLIN,  -  Vice-President. 
F.  B.  ALLEN,  -  Second  Vice-Pi-esident. 
J.  B.  PIERCE,  Secretary  and  Treasurer. 

Issues  Policies  of  Insurance  after  s 
careful  Inspection  of  the  Boilers. 

COVERING  ALL  LOSS  OR  DAMAGE  TO 

BOILBRS, 

BUILDINGS  AND  MACHINERY, 


^    Covering  Loss  of  Life  and  Personallnjury 

ARISING  FROM 


STEAM  BOILER  EXPLOSIONS, 

The  Business  of  the  Company  includes  all  Kinds  of  Steam  Boilers. 


STEMfiOiLEIII 


Full  information  concerning  the  plan  of  the  Company  can  be  obtained  at  the  • 


COMPANY'S 


OFFICE,    HARTFORD,  CONN., 

OR  AT  ANY  AGENX'Y. 


Pattern  Letters  for  Molders 

Brand  Letters,  &c.   Vauderbiirs'li,  Wells  Sc 

Co.,  No.  8  Spruce,  near  Nassau  St.,  New  York. 

GARY  &  MOEN  COMPANY. 

234  AVesI  29tli  St.,  New  York. 

Spiral  Springs  for  All  Purposes, 

steel  Wire  Rods  Straightened  and  Cut  to  Leugtha. 


HYDRAULICS.— Practical  ydraulics;  a  series  of 
Rules  and  Tables  for  the  use  of  Engineers,  etc., 
etc.,  by  Thomas  Box.  Sixth  edition,  numerous 
plates,  post  8vo.  cloth  $2  00 

THE  PRACTICAL  STEAM  ENGINEERS'  GUIDE 
in  the  design,  construction,  and  management  of 
American  stationary,  portable,  and  steam  lire 
engines,  steam  pumps, boilers,  injectors,  govern- 
ors, indicators,  pistons,  and  rings,  safety  valves 
and  steam  gauges  for  the  use  of  engineers,  fire- 
men,and  steam  users,  by  Emory  Edwards.  Illus 
trated  by  119  engravings,  crown  8vo,  cloth  S'-'.iSO 


LAKE    ERIE    BOILER  WORKS. 

T he  Best  Equip- 
ped Plant  in 
America  for  the 
manufacture  of 
modern  Marine 
and  Stationary 
Boilers. 


BUFFALO,  N.7. 


TSJTTH   Y£AK   OF  FLBLICATION. 


ii 


THE  ENGINEER. 


SOUTH  BROOKLYN  STEAM  ENGINE  WORKS, 

Successors  to  William  A.  Lighthall. 
VAN  BRUNT  &  SUMIVIIT  STS.,  BROOKLYN,  N.  Y. 

IVeiv  York  OIHcc,  G9  Wall  Street. 

Iron  and  Brass  Foundry  and  Machine  Works, 

BUILDERS  OF 

iLIGHTHALL  SURFACE  CONDENSERS. 

D.  B.  COBB'S  PATENT  I I?IFKO V K n EI^TS. 

■XPKT-A.TIEII^  HOH^TJCns,  ©to.,  otc, 

Pat.  Combined  Surface  Condenser  and  Feed  Water  Heater. 

Cast  Iron  and  Brass  Tube  Heads,  Patent  Brass  Screw  tilands,  Patent  Paper, 
Washer.  Vulcanized  Fibre  and  Wood  Packing^s. 

LIGHT  WEIGHT  BRASS  CONDENSERS  A  SPECIALTY. 

CONDEKSKR  REPAIRS  PBOMPTI-Y  ATTENDED  TO. 


&  Elineerii  fforb, 


93  LIBERTY  STREET, 

NEW  YORK. 


PROPRIETORS  AND  MANUFACTURERS  OF 

WHEELER'S 

ImprovedPatentSnrfaceCondensers 

SEND   FOR  CIRCULAR. 

ALSO  THE 

WHEELER  "ADMIRALTY"  CONDENSER 
WITH  PATKNT  SCREW  GLANDS, 

AND  THE  WIfEELER-LIGHTHUL  CONDENSER,  with  Patent  Waterproof  Paper  Packings. 

Light  Weiglit  Surface  and  ,Iel  Condensers  f<»r  Sleani  Yaohts.  elc.  a  Specialty! 


AMERICAN  POP  SAFETY-VALVE. 

The  only  Automatic,  Adjusting,  Safety  Valve  ever  produced. 

FOR  LOCOMOTIVES,  STATIONARY,  MARINE  AND 
PORTABLE  BOILERS. 

It  does  not  infringe  on  tlie  patents  of  any  valve  made. 
We  guarantee  all  panics  buying  or  using  them  protection 
against  all  suitit. 

Accepted  for  application  to  all  marine  boilers  by  the  Board  of  Super- 
vising Inspectors  of  Steam  Vessels,  and  approved  by  the  Secretary  of 
the  Treasury  at  Washington,  D.  C,  January,  1885. 

Approved,  and  its  adoption  recommended  on  U.  S.  Naval  Steam- 
ships, April  1,  1885,  by  U.  S.  Naval  Board  of  Examiners. 

AMERICAN  STEAM  GAUGE  CO., 

36  Chardon  Street,  Boston,  Mass. 


Send  for  Price  List. 


DORETHT   &    WADS  WORTH, 

36T  West  St.,  New  York. 
BOILER  TUBE  STOPPERS. 


^    Patented  Apr.  10, 1877.  No.  189,429. 

'^Ship  and  Smith  Work.^^ 


STEAM  HEATING 


Naval 
Constructors 
Architects. 
Builders. 
Mechanics. 
Assayers. 
Chemists. 
Scientists. 
Students. 


Size  irxjxli 
in.  Complete 
pocket  book. 

All  practi- 
cal problems 
solved  at 
sight. 

Mailed  on  re- 
ceipt of  75  cts. 


E.  C.  SMITH,  No.  1  Broadway,  N.Y. 


Barnard's   Condensing  System 

will  accomplish  the  following  desirable 
effects : 

Saves  Coal,  Perfects  the  Circulation, 
Prevents  all  Noise,  Prevents  Freezing, 
Uses  Exhaust  Steam,  if  any,  without  back 
pressure  ;  will  work  at  any  pressure  of 
steam,  high  or  low ;  has  no  machinery 
needing  care.  Is  adapted  to  Private 
Houses,  Flats,  Office  Buildings,  Hotels, 
Factories,  etc. 

CEO.  A.  BARNARD, 

15  Cortlandt  St.,    New  York. 


INLET 


T^' CURTIS 


Balanoid 

STEAM 
TRAP 


MANUFACTURED  BY 


THE  CURTIS  KEGUIiATOR  CO., 
69  Beverly  St.,  Boston,  Mass. 

Has  balanced  Valve,  therefore  works  equally  well  under 
HIGH  or  LOW  pressure  ;  discharges  full  area  of  pipe  ; 
has  hard  composition  float,  vented  to  the  atmosphere, 
and  is  warranted  not  to  collapse  or  fill. 

GENERAL  AGENCIES  : 

New  York,  109  Liberty  St. 

Pliiladelpliia,  2,035  North  Front  St. 
Minneapolis,  210  South  Third  St. 
Cliicago,  218  Lake  St. 


JENKINS   BROS/  VALVES. 

E  very  valve  tested  and  warranted,  all  parts  interchangeable. 
|\|othing  but  best  Steam  Metal  used  in  the  manufacture. 
K  gy^d  Stuffing  Box  and  Disc  Removing  Lock  Nut 
I  s  used  only  in  the  Jenkins  Bros.'  Valves. 
1^ one  are  genuine  unless  stamped  with  "Trade  Mark." 
^hould  you  cyder  INSIST  on  having  Jenkins  Bros.'  Valves. 


7/  John  St  , 

NEW  YORk . 
21  N.  Fifth  St.. 

PHILADELPHIA. 
54  Dearborn  Si,, 

CHICAGO, 
105  Milk  St., 

BOSTON 


^VALLEY  PUMP  CO,,  Easthampton.  Mass.- 

DUPLEX  STEAM  PUMP. 

FOR  ALL  DUTIES, 

I     Simple,  Durable  and  Efficient. 

I  Send  lor  18U0  Catalogue. 

■  HALL  STEAM  PUMP  CO., 

^  WORKS,  PITTSBURGH,  PA. 

CHICAGO,  PITTSBURGH  AND  ST.  LOUIS. 


y/l  PROVED 


PUMPING 


The  new  Handy  Binder  makes  a  per- 
•■ect  book  of  one  or  twenty-six  issues  of  The 
Engineer  Papers  bound  without  mutila- 
tion. Pages  open  flat.  In  flexible  board 
sides  50c 

KCiBERT  P.WATSON  Sc  SON, 

150  Nassau  Street,  N.  Y 


SPONS'  MECHANICS'  OWN  BOOK,  Containing 
702  pages,  8vo,  cloth,  with  1420  illustrations.  A 
manual  for  handicraftsmen  and  amateurs.  Price 
$2.50  postpaid. 

STEAM  HEATING  FOR  BUILDINGS;  or.  Hints 
to  Steam  Fitters.  Being  a  description  of  Steam 
Heating  Apparatus  for  VV arming  and  Ventilat- 
ing Private  Houses  and  Large  Buildings,  with 
Remarks  on  Steam,  AVater,  and  Air  in  their  Re- 
lations to  Heating.  To  which  are  added  useful 
mi.scellaneoue  tables.  Third  edition.  With 
many  illustrative  plates.  Bj'  W.  J.  Baldwin, 
12mo,  cloth  $2  5o 

SPON'S  TABLES  AND  MEMORANDA  FOR  EN- 
GINEERS. Selected  and  arransed  by  J.T.Hurst, 
C.  E  ,  Mem.  of  the  Society  of  Engineers.  64mo, 
roan,  gilt  edges,  third  edition,  revised  and  im- 
proved.  Vest-pocket  size  $0.40. 

SHIPBUILDING.— The  Power  and  Speed  of  Steam 
Vessels  calculated  bv  Rules  adapted  for  Vessels 
of  all  types.  By  William  Bury,  M.  I.  M.  E.,  Con- 
sulting Marine  Engineer,  vnth  diagrarru,  small 
4to.  sewn  $1.4C 


R 


ELIANCE  HYDRAULIC  JACKS. 
SOLID  DRAWN  WELDLESS  STEEL  TUBES,  ^ 
ORIGINAL  DEAD-STROKE  POWER  HAMMERS, 

No.  14  North  Fifth  Street, 

PHILADELPHIA,  PA. 


STEVENS  PATEXT  FIRM  JOllVT 

HERMAPHRODITE  CALIPERS! 

No.  56  E. 


Price  List,  sent  by  mail. 

3  inch  $0.35    8inc!i  $0.75 

4  "    0.45   10  "    1185 

5  "    0.55   12  "    1.00 

6  "    0.65 


STEVENS  UNIVERSAL 
-  THREADINa  TOOL. 


TOOLS. 


.\o.  9-5.   I'rioe  S4.00. 
With  Sqnare  Thread  Cutter,  93. OU. 


  U.DO  IT  p— ^MM^M^^M  .1.*  ^v,..-.  -    •  ■ 

Ideal  and  Leader  Spring  Dividers  and  Calipers,  Ideal  Surface  Gauges,  Depth  GauKes,  and  Fine 
Machinists'  Tools.        SWniustrated  catalogue  free  to  all. 
J.  STEVENS  AKMS  &  TOOL  CO..  P.  O.  Box  i  j.j  Chicopee  Falls,  Mass. 


m  O'CONNELL  LOBRICATOE 


THE  GREASER. 


ECONOMY  of  iubricaut, 

SIMPLICITY  of  coustruction, 

DURABILITY,  and,  above  aU, 
RELIABILITY  in  action,  and 
its  characteristic  points. 

NOTHING  AUTOMATIC  ABOUT  IT. 

The  hand  on  cup  prac- 
tlcaliv  "feels"  the  pin. 

Castor  or  lard  oil,  grease  or  tallow 
plain,  or  a  mixture  of  any  or  all  can 
be  used  while  under  full  steam. 

O'CONNELL  &  CAHILL, 

PATENTEES, 

Manistee,  Mich. 


TBNTH     TEAR    O  F  P  U  B  L  I  C  A  T  I  O  N» 


THE  ENGIXEEU. 


ill 


WM.  BERKEFELD'S  FOSSIL  MEAL  COMrOSITlON 

The  Only  Genuine  Fossil  Meal.  x^M^'^ar/^ 


FOSSIL  MEAL  COMPANY,  2  (  ediir  St.,  N.  Y., 


Best  Fire-Proof,  Non-Condncting 
Cnva  iLg  tor  Boilers  and  Steam 
Pipes.     Easily  a|H)lic(l.     Can  l<e 
used  over  and  over  a!.'ain. 
ba^H  (  f  111)  lbs.    Kaoli  ba^ 
with  Trade  Mark,  thus: 
f  Imitations.    Send  for  Circulars  to 


Bobertaoo's  Oil  Extractor. 

EXTHACTH  on.,  GREAriE.  GKI'r, 
EIC  ,  FROM  EXHAI  KT  MTEAM. 


A.  <iIESE, 


DIXON  S  BELT  DRESSING 

AND  LEATHER  PRESERVATIVE. 

Absolutely  pn-vtMiLs  a  bell  Iroiii  Sii|»|)iiis  iiixl  (lioroicilily  preserver  the 
leather.  It  is  not  Ji  new  and  untried  article,  hut  lias  the  strongest  recom- 
mendations. It  will  pay  you  to  send  lor  circular,  lor  it  will  save  you  money. 

JOS.  DIXON,  CRUCIBLE  CO.,  Jersey  City,  N.  J. 

LE  COUNT'S  NEW  EXPANDING  MANDREL. 

(I'alentcd  December  a.'),  1877.)  ^ 

If  You  will  Try  this  Tool  You  will  not 
Regret  the  Expense. 


AMATEUR'S  SIZE. 

Taking  anythins:  from  96  to  1  inch  inclusive,  price  


.$6  00 


MACHINIST'S  SIZE. 

No.  1   ^  to  I     in.,  iirice  {10  00 

No.  2   1    to  IJ^  in.,  price   U  00 

No.  3  l)^to2     in.,  price   18  00 

No.  4  (with  screws)  2    to  3    in.,  price     32  0  0 

No.  5   "         "   3    to  4    in.,  price   44  00 


0.  W.  LE  COUNT,  South  Norwalk,  Conn. 


Wrvs.  Li.  tiMO'JJK  <fc  CO., 

manufactopt:rs'  agents  for 

MECHAllCAL  EDBBER  GOODS, 

LEATHf  ft  BELTINC, 

Sol©  Agents  for  Phu-n  v  <;miii  (  ore  and  llcini.  I'ackingH, 
Sole  Manufacturers  of  ACME  PISTON  PACKING. 

No.  40  Jolni  Street.        -    New  York  City. 

PKKRLKSS  RT'liUKli 

Telephone  Murrav  is''  


COM  PA  N  V. 

WRITE  F0<1  CATALOGUB. 


SUBSCRIPTION  BLANK. 

Messrs.  EGBERT  P.  WATSON  &  SON,  150  Nassau  St.,  N.  Y. 

Enclased  please  find  $2.00.  Please  send  to  my  address  The  Enolveer  f(rr  tme  year 
from  

Sign  Name  and  Address  very  plainly  and  always  give  your  tuniae  number  where 
poasiblie,   


THE  COLGAN   LUBRICATING  BALL. 

OFFICE  r   234  ■W*='St  Storeet,  3S;e^o^  "Y'ox-3s:. 


COLGAN 

LUBRICATING 

BALL 


No.  612— X. 


[Copy.]  Office   of  EXPERIMENTAL   BOARD,  Navy  Yard,  New  York. 

Rear-Admiral  D.  L.  Braine,  U.  S.  N.,  Commanding  Naval  Station,  New  Yo7-k.  Februui-yZA,  1890. 

Sir:— We  have  respectfully  to  report,  that  in  accordanct;  witli  the  endorsement  on  the  letter  of  the  Bureau  of  Steam  Engineering,  dated 
July  10th,  1889,  and  numbered  1964  J.  J.,  we  have  tested  the  Lubricating  Balls  made  by  the  Colgan  Manufacturing  Co.,  by  using  them  for  the 
internal  lubrication  of  the  Machine-shop  Engine  of  this  Yard,  during  alt  the  working  days  since  the  24tn  of  December  la-it.  until  the  1.1th  of  the 
present  month,  or  forty-five  days.    For  the  tirst  five  days,  four  balls  per  day  were  used;  in  the  next  ten,  three  per  day;  and  since  tlien,  only  two 

  per  day.    They  were  fed  to  the  steam  chest,  a  (juarter  of  a  ball  at  a  time,  througli  a  common  grease  cup,  having  a  cock  below  it  and  covered 

with  a  screwed  cap.  These  bnlls  are  j)ut  up  for  transportation  in  wooden  boxes  that  hold  a  gross  each,  the  outside  dimension.s  of  the  boxes  being 
ten  inches  by  ten,  by  seven  and  a  quarter  inches  deep.  They  are.  therefore,  easy  to  iiandle  and  to  stow  and  care  for  on  shipboard.  Each  ball  is  wrapped  in  ti-ssue  paper, 
to  prevent  adhesion  under  moderately  high  temperatures.  They  liquefy  at  about  110  F.  They  have  no  olijectionable  odor,  either  in  the  solid  or  liquid  state.  We  have 
the  assurance  of  the  manufacturer,  in  which  he  expresses  a  willingness  to  support  by  affidavit,  that  they  contain  neither  animal  or  vegetable  matter.  They  are  sold  at 
five  dollars  per  gross.  On  the  16th  instant,  tlie  interiors  of  the  cylinder,  valve  cliest  ana  lieater  into  which  the  engine  exliausts,  were  examined.  .\11  the  wearing 
surfaces  were  found  in  excellent  condition,  bright,  smooth  and  clean.  Nowhere  in  the  cylinder  or  chest  was  there  any  accumulation  of  grea.^e  or  dirt.  The  heater  had 
not  been  cleaned  for  a  long  time,  but  there  was  no  appearance  of  recent  deposits  of  grease.  The  anti-frictional  value  of  tliis  lubricant  could  not  be  established  by  thia 
method  of  test,  but,  to  the  unaided  senses,  the  appearances  were  in  its  favor.  It  would  seem,  therefore,  that,  at  a  cost  of  less  than  seven  cents  for  and  eight-hour  day, 
the  internal  wearing  surfaces  of  a  twenty-inch  cylinder,  including  a  main  and  cut-oflf  valve  (both  sides),  the  piston  of  whicli,  actuated  by  steam  of  an  initial  pressure  of 
forty  pounds,  had  a  speed  of  about  540  feet  per  minute,  were  well  and  efficiently  lubricated  for  the  time  of  the  test.  We,  therefore,  respectfully  recommend  these  Lu- 
bricating Balls  for  purchase  and  use  in  vessels  of  the  Navy  wherever  they  are  required.    Very  Respectfully, 

Commandant's  Office,  Navy  Yard,  New  York,  February  25th,  1890.  CHARLES  H.  LORING,  Chief  Engineer  and  Member  of  the  Board. 

Approved  and  forwarded  to  Bureau  of  Steam  Engineering.  J.  J.  BARRY,  P.  A.  Engineer  and  Member. 

D.  L.  BRAINE,  Rear-Admiral,  Commandant.  W.  D.  WEAVER,  Asst.  Engineer  and  Member. 


INDICATOR  PRACTICE  AND  3TEAM  ENGINE  ;  SLIDE  VALVE.— The  Slide  Valve  praotically  con- 
ECONOMY,  with  plain  airections  for  attaching  j  sidered.  by  N.  P.  Burgh,  Enpjineer,  containing 
the  indicator,  taking  diagrams,  computing  horse  j     illustrations,  and  121  pages  of  letterpress.  Crown 

power,  drawing  the  theoretical  curve,  calculat- j    3vo,  cloth  82.00 

ing  steam  consumption,  determining  economy,  ' 

locating  derangements,  etc.,  also  tables  required    MECHANICAL  DRAWINO.— Prepared  for  the  use 


In  making  the  computations,  by  Frank  F. 
Hemenwa.y.   Price  $2.00 


of  the  Students  of  the  Massachusetts  Institute 
of  Teclniology,  by  Prof.  Linus  Kaunoe   81.-0 


odVLCins  Volvos. 

Our  Steam  Regulating  Devices 

Are  the  standard  used  by  all  the 
Sugar  Refineries,  Car-Heating  Companies,  Factories, 
Electric  Stations  and  Railroads. 
If  you  would  economize  fuel  write  the 

MASON    REGULATOR    CO.,  BOSTON. 


THE  MARINE  GERMICIDE  PAINT  FOR  VESSELS'  BOTTOMS. 

An  Anti>Fouling  Anti-Corrosive  Compound  for 

IRON,  STEEL,  COPPER  OR  WOOD. 

AN  AMERICAN  PAINT. 

VYanMiitcd  to  Excel  any  Iron   Paint  Yet  in  Use. 

SEND   FOR  CIRCULAR  AND   COPIES  OF  TESTIMONIALS. 
SA31UELS  &  NOKTOX,  Ajfonts, 

132  Nassau  Street,  New  York. 


PHOTOGRAPHS  "'THE  NEW  NAVAL  VESSEI S. 

We  beg  to  announce  that  we  can  supply 

 IMPERIAL  PHOTOGRAPHS  

of  the  new  United  States  Cruisers 
Chicigo,  Baltimore,   Boston,  Atlanta,  Philadelphia,  Gushing. 
Vesuvius,  Yorktcwn,  Petrel, 

at  $3  each,  or  $25  for  the  set  above  named.  These  photos  are  not  ordinai  v 
pictures,  but  are  of  mammoth  size,  and  are  artistic  as  well  as  techiiicallx 
accurate.  They  are  taken  from  the  vessels,  and  not  enlargements  ol 
small  negatives. 

ACTl'AI-  LENOTH  OF  HULLilN  PHO'I'O  IS  15  INCHKS. 

Whole  dimensions  of  photo  are  !;).>  inches  by  inches.  Every  con- 
structing engineer  and  engineering  works  in  the  country  should  have  these 
photographs,  and  they  are  handsome  ornaments  adapted  to  any  library. 
Persons  desiring  to  make  holida\-  presents  could  not  select  a  better  one 
than  these  photographs. 

KtJBERT  P.  W.XTSON  \  SON. 
Sent  by  Express  oil  Kecolpt  of  Price.  1,S0  .>'UN!>nii  street.  Now  Y  ork. 


Cydopsdia 

TriEAW^UrAQUFlES  AND  PRODUCTS 
Of  THE  UNITED  5TATE5. 

comprises  Every  Article  made  in  tks 
Counlr^f  -indexed and  Classified  -anJ 
under  each  article  the  njmesandaddrejfes 

THE  BEST  MANUFACTURERS. 

^mplele  m  One  Royal  OclavoVoi  o|overl300pp 
price  in  (lolh  '6  in i  Mwtxco *8  In floutile Leatliff^O. 

INDISPENSABLE 

to  Buyers  of  ArficlfS  in  all  Imej  and 
Invaluable  as  aitafisticai  work. 
Orders  received  at  office  of  this  Paper  • 


KI.ECTKlCUGHTINfi  — Practical  Kk-,  tric  I,ii;ht. 
iu^'.  by  .\.  Bromley  H"line--i,  .Aswk'.  .Mem.  Insl. 
C.E.,  rcith  87  illiutrations,  third  editiun,  correct- 
ed and  pnl;irire<i,  i-rown  8vo,  cluth  .  1  no 

ALIBHAHt  FOR$|,00 

5ZL  ^ 
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M.iLliilL-lM   ali  1 
II. .n-  t-i  <;et  .->  ; 
i-h.iiii.  al  Dlctlon.irv.    F>  .-rvthl!!,'  fi;  ' 
"UP  liaiiil-oiiie  i 
liilelv  ■Dm  i  t.  ."S,'! 
cloili.  or  jil  VII  for  M 
of  the  book  n  I"  tU  •■ 

for  seiltuit  ee.Tr  t>  .  rii  T  i'  ;.ir  i  ii.  .■ 
chart  I*  Vii.  .\(;kNTS  \V.\NTKn.  « 
teriiK.  I,.\IRr»A  I.KK.  Piihlislien.,  203 
son  »>tr«-«-l,  <  liiiMico.  111. 
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THIS   PAPER   CIRCULATES    ALL   OVER    THE    UMTE1>  STATES. 


THE  ENGINEER. 


pmpound  and  Triple 
Expansion  Engines, 

For  Steam  Yachts  aud  liauncbes. 

Estimates  furnished  on  application. 

RILEY  &  COWLEY, 

MACHINISTS  AND  ENGINEERS 

Richard  &  Bowne  Sts- 

Brooklyn,  N.  Y. 
Telephone— 347. 


CONEKIN'S 

Improved  (||ater  Tube  Boiler 


coiiibiiiesj  in  the  higliesl  degree 

Atsolnte  Safety  from  Destrnctiye  Eiplosions, 

Economical  and  Rapid  Generation  of  Steain, 
Durability  and  General  Efilciency. 

HAS  IMMENSE  HEATINU  SCEFACE  FOK 
THE  SPACE  OCCUPIED. 

Total  area  of  superheating  coils  equals  area  of  steam 

&ipe,  insuring  free  circulation  of  dry  strain.  Water 
rum  furnishes  all  generator  coils  with  water  by 
natural  circulation;  and  for  prices  or  rights  to  make, 
address, 

D.  CONEKIN, 
646  Hicks  St.,  Brooklyn,  N.Y. 


STEAM  USING.— Steam  Using,  or  Steam  Engine 
Practice,  by  Chas.  A.  Smith,  C.  E.,  8vo,  cloth. 

  83.00 

Contents. — On  tn»  Natui  j  of  Heat  and  the  Prop- 
erties of  Steam  ;  /.« ,  r  t  jlear  ;  The  Quantity  of 
Steam  which  might  be  used  and  which  is  used  ; 
The  Indicator  and  Indicator  Diagram  ;  The  ex- 
periments of  Hirn  and  Hallauer  ;  Steam  Heat- 
ing. 

A  MANUAL  OF  STEAM  BOILERS.— Their  design, 
construction  and  operation;  for  technical 
schools  and  engineers.  Illustrated.  693  pp. 
By  R.  H.  Thurston,  M.  A.  Doc.  Eng.,  etc.,  etc. 
New  York  $6.00 


PUMP  MAKING.— A  Practical  Hand  Book  on 
Pump  Construction,  by  Philip  R.  BjorWng,  plates, 

crown  8vo,  cloth   $1.50 

Contents. — Principle  of  the  Action  of  a  Pump  ; 
Classification  of  Pumps  ;  Description  of  various 
classes  of  Pumps ;  Remarks  on  Designing 
Pumps  ;  Materials  Pumps  should  be  made  of  for 
different  kinds  of  Liquids  ;  Description  of  vari; 
ous  classes  of  Pump- valves  ;  Materials  Pump- 
valves  should  be  made  of  for  diffei-ent  kinds  of 
Liquids  ;  Various  Classes  of  Pump-buckets  ; 
On  designing  Pump-buckets  ;  Various  classes  of 
Pump-pistons;  Cup- leathers  ;  Air-vessels;  Rules 
and  Formulas,  etc.,  etc. 


THE  CONTINENTAL  IRON  WORKS. 


B3F8.00Da:XjY3Xr,  3xr.  Y. 

SOLE  MANUFACTURERS  OF 

CORRUGATED  BOILER  FLUES 

Under  their  own  patents  and  those  of  SAMSON  FOX,  of  Leeds,  England. 
made:  in  sizes  FK0!TI28  ins.  TO  60  ins.  DIARIEXER, 
witli  Flanged  or  Plain  Knds. 

^"Take  Ferry  from  10th  or  23d  Sts.,  N.  Y.,  to  Greenpoint.'^B 
Thos.  F.  Rowland,  Pres., 
Thos.  F.  Rowland,  Jr.,  Treas. 


Warren  E.  Hill,  t  vicp  Pres 
Chas.  H.  Corbett,  ( 


THE  LANE  &  BODLE7  CO., 


tlcCnl- 


WE  CAN  SAVE  YOU  MONEY! 

If  you  are  turning  handles,  bonnets, 
glands,  nuts,  caps,  cocks,  pepper  tops,  cas- 
ket handle  tips,  etc.,  etc.,  by  hand,  or  with 
slide  rest  or  turret  machine.  Write  for 
particulars. 

The  Meriden  Machine  Tool  Co., 

1?IER1»E1V,  CONN. 


Key-Seating  Machines 
and  20  in.  Drills 

A  SPECIALTY. 
SEND   FOR  LIST  OF 

NewaMSeconi-Hand 


LiathesjPlaners,  Drills^ 

or  anything  in  MachinistB 
Tools  or  Supplies. 

W.  p.  DAVIS, 

Rochester,  N.  Y. 

Works  at  North  Bloomfield. 


From  heavy  patterns  and  of  unexcelled 
workDianship. 

Steef  Boilers,  Feed  Water  Heaters, 
Shafting,  Pulleys  and  Gearing. 

THE  LANE  S  BODLEY  CO., 

267  to  275  Water  St., 

CINCINNATI,  O. 


Boiler 

SERVE'S  PATENT  RIBBED 

average  economy  in  fuel 


Tubes. 

BOILER  TUBES  show  an 

of  12|  per  cent. 


PURVES'   PATENT  RIBBED   BOILER  FURNACES. 


Furnaces. 

Over  6,000  Purves'  Patent  Rib- 
bed Furnaces,  of  which  this  cut  is  a 
section,  are  in  ."narlne  Boilers.  Besides 
having  greater  strength  to  resist  collapse 
than  an/  other  Furnace  made,  these  fur- 
naces possess  many  other  advantages,  which 
We  shall  be  happy  to  enumerate  on  applica- 
tion. 


^     •     V    V     M  V 

Representing  Messrs.  John  Williams  &  Co.,  Liverpool, 

SOLE  AGENT  FOR  THE   UNITED  STATES, 

81  &  83  FULTON  STRUCT,  NEW  VORK. 


NEWPORT  NEWS  SHIP  BOILDING  &  DRY  DOCK  CO, 

(ON  HAMPTON  ROADS.) 

Equipped  with  a  Simpson's  Basin  Dry  Dock,  capable  of  dockine  a  TesMl  600 
feet  long,  drawing  25  feet  of  water,  at  any  stage  of  tbe  tide. 
Repairs  made  promptly  and  at  reasonable  rates. 

SHIP  AND    ENGINE  BUILDERS. 

For  estimates  and  further  particulars,  address 
C.  B.  ORCUTT,  Pres't,  No.  1  Broadway,  New  York. 

TOBIN  BRONZE. 

Tensile  strength  upwards  of  79,000  lbs  per  sq.  in.  Torsional  Strength  equal  to  the  best 
Machinery  Steel.    Anfi  Frictional  and  Non-Corrosi¥3.    Can  be  Forged  Hot. 

Rods  for  pumps  and  bolts.   Yacht  shafting.   Rolled  sheets  and  plates  for  pump  linings  and  conden- 
ser tube  sheets,  etc.    Spring  wire. 

ANSONIA   BRASS  &  COPPER  CO.. 


CHICAGO. 


8ole  Mnnufncturers. 
Send   for  Circular. 


NEW  YORK. 


United 
England 
Russia 
.Spain 


States 
Germany 
France 

TALY 


B.  K.  CRAMP  &  CO., 

SOLE  MANtJFACTURERS  OF 
AMERICAN 

MANGANESE  BRONZE, 


TRADE  MARK 


HANGANESE  BBONZE  FSOFELLEB  WHEELS' 
 A  Special!}-.  

TO  OWNERS  OF  STEAM  YACHTS. 

We  particularly  call  your  attention  to  adrantagei 
derived  from  the  use  of  these  Wheelsfor  Steam  Yachts, 
and  would  recommend  as  a  means  of  obtaining  "  maxi- 
mum speed  at  minimum  expense  "  that  you  adopt  a 
Mausauese  Wheel. 

CORRESPONDENCE  SOLICITED. 


THIS  PAPEB   CIRCULATES  ALL   OVER   THE   UJVITED  STATES. 


THE  NEW  NAVY.  No.  4. 

The  'Philadelphia,'  U.  S.  N  ,  Cruiser. 
Our  en  •craving  represents  the  'Philadel- 
phia,' U.  S.  N.,  cruiser,  twin  screw,  which  is 
in  g-eneral  appearance  very  similar  to  the 
'Baltimore'  and  class.  She  is  a  very  fast 
ship  and  was  built  by  William  Cramp  & 
Sons,  in  1889-'90,  under  the  supej-intendence 
of  Horace  See,  of  this  city.  The  engines 
are  triple-cylinder,  expansion, with  cylinders 

These  are  driven  by  four  Scotch 


38"  58"  86" 
40" 


boilers,  each  19'  10"  X 14' diameter,  having 
four  corrugated  furnaces  each;  total  grate 
surface  is  024  square  feet;  total  heating 
surface  is  17,001  square  feet.  The  working- 
pressure  is  100  lbs.  per  square  inch.  The 
'Philadelphia'  is  one  of  tlie  fastest  naval 
vessels  afloat,  having  made  on  her  official 
trial  19.07  knots  per  bnur  as  a  mean  of  four 


The  Belleville  water  tube  boiler  is 
meeting  with  great  success  in  its  application 
to  land  and  marine  service.  The  total  horse- 
power in  use  is  very  large,  tlie  marine  ser- 
vice alone  having  14,000  horse-power  in  one 
ship,  while  others  of  8,000  are  common. 
Foreign  naval  powers,  the  Danish,  French, 
Spanish,  Russian,  Italian,  Japanese,  Gre- 
cian, Portugese,  etc.,  have  adopted  it  and 
have  many  vessels  fitted  with  it  for  years. 
These  boilers  have  been  supplied  to  the  ves- 
.sels  of  the  French  Navy  under  a  law  which 
declai-es  that  none  can  be  accepted  incapable 
of  steaming  for  six  consecutive  weeks  under 
full  fur  nace  power,  using  sea  water  aliment- 
ation onl3',  and  sustain  no  injury.  This  pro- 
vision enables  a  vessel  to  reach  home  from 
the  most  distant  point,  with  disabled  con- 
densing appar-atus  or  loss  of  fresh  water  for 
feeding.     Several   trial  tests  have  demon- 


A  FINANX'IER  says,  in  the  daily  press: 
"I  often  say  to  friends  who  do  me  the  hon- 
or to  consult  me  about  proposed  invest- 
ments: 'Do  all  your  running  around  and 
([uestioning  before  you  pay  out  money,  and 
then  if  you  decide  to  make  the  investment, 
keep  quiet  and  give  no  heed  to  the  idle  talk 
of  people  who  know  nothing.'  " 

This  is  good  advice;  better  advice  is  to 
heed  the  talk  of  people  who  know  something, 
engineers  for  instance.  Capitalists  look  at 
the  financial  side  onl^'.  They  will  get  big  re- 
turns '//,'  etc.  Engineers  know  why  they  will 
not  get  returns,  but  investors  turn  a  deaf 
ear. 


Nitrous  oxide  gas,  which  dentists  use  for 
producing  insensibility  to  pain,  contains 
nothing  but  the  elements  of  the  common 
air.    The  only  difference  is  that  they  are 


hours)  imi  uiiUer  lurccei  cuau^iiu.  one  i.-j 
335'  long,  48'  0'  beam  by  M'  deep  with  a 
mean  draught  of  19'  2',  with  a  displacement 
of  4,325  tons  at  the  above  draught;  her 
normal  coal  supply  is  400  tons,  but  she  has 
capacity  for  «50  tons.  The  'Philadelphia' 
is  an  American  ship  throughout  and  reflects 
the  greatest  credit  upon  her  designer  and 
builders. 

A  PNEUMATIC  dynamite  gun  is  being  con- 
structed in  England  to  use  compressed  air 
at  5,000  pounds  per  square  inch;  it  is  15'  di- 
ameter, and  is  intended  to  throw  000  pounds 
of  dynamite  three  miles.  The  air  compres- 
sor is  of  special  design,  and  has  four  pistons 
which  decrease  in  diameter  as  the  pressure 
increases.    The  first  piston  is  12",  the  fourth 

is  2^"  diameter. 



President  John  H.  Galwey  has  made  ar- 
rangements for  the  delegates  to  the  National 
Convention  of  the  M.  E.  B.  A.,  to  be  held  in 
Willard's  Hotel,  Washington,  D.  C,  Jan- 
uary 13. 


hlraLeii  luau  J_)triic\ me  uouei  Js  Uiiiui  Liii.->  le- 
quirement  without  damage,  and  are  superior 
to  the  Scotch  t^  pe  under  the  same  conditions. 
Miers  Coryell,  21  East  21st  Street,  New 
York,  will  supply  other  facts  upon  request. 


The  docility  of  Japanese  is  frequently  com- 
mented on,  but  to  handle  large  bodies  of 
Japanese — in  factories,  or  in  engineering 
works  — is  not  so  simple,  even  w'hen  the 
foreigner  is  superintending  work  done  for 
the  Japanese  government  itself.  The  ver- 
dict is  that  their  sense  of  responsibilty  and 
morality  is  so  ver^'  small  tliat  absolute 
firmness  and  strictness  are  requisite.  The 
Japanese  never  believe  that  discipline  is  in 
earnest  till  it  becomes  a  scourge. 


A  ZEALOUS  young  friend  of  The  Engin- 
eer in  Ohio  writes: 

"I  asked  some  engineers  around  here  to  subscribe 
for  j-our  paper  and  they  said  they  wouldii't.  ' 

It  is  evident  that  he  asked  the  wn  men; 
he  ought  to  have  asked  those  who  said  they 
would. 


mixed  ui  aiiotiier  prupurlluii.  1  lie  air 
contains  four  parts  nitrogen  and  one  part 
oxygen;  nitrous  oxide  is  half  oxygen  and 
half  nitrogen.  The  operation  of  the  latter 
upon  the  human  system  is  very  different 
from  that  of  ether  or  chloroform.  The  gas 
stimulates  the  circulation  and  nerves  until 
the  lattei"  lose  sensibility.  Ether  and  chloro- 
form depress  the  vitality. 

Professor  Roberts  has  stated  that  the 
great  smoke  cloud  which  hangs  daily  over 
London  weighed  300  tons,  50  tons  of  which 
was  solid  carbon  and  250  tons  of  hydrocar- 
bon. It  was  calculated  that  the  smoke  of 
the  vear  was  worth  £2,000,000.— Jfec^. 
World. 

[We  would  sell  it  for  ten  per  cent,  of  the 
sum  named.] 

Friends  who  may  have  clubs  are  respect- 
fully requested  to  forward  the  names  at  the 
earliest  moment;  by  so  doing  they  will  in- 
sure prompt  i-eceipt  of  the  flrst  issue  for 
1891. 
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WOOD  PLANING  MACHINE  CUTTERS. 

We  luive  noticed  recently  in  exchanges, 
remarks  and  instructions  respecting  the 
above-named  method  of  sliarpening  wood- 
cutting knives,  and  do  not  deny  the  right 
of  any  one  to  file  cutters  when  they  choose, 
but  must  at  the  same  time  adhere  to  an  okl 
opinion  that  au^'  cutter  for  wood  work,  ex- 
cept a  scraper,  that  is  tempered  below  a 
straw  color,  is  of  little  use  in  working  wood 
of  any  kind.  There  is  always  a 
tendency. to  set  cutters  too  flat, 
that  is,  at  such  an  angle  that 
when  the  cutters  are  hard  the 
edges  will  grain  out  in  gritty 
stuff;  this  we  contend  is  a  mis- 
take. If  those  who  file  cutters 
had  some  expeiience  in  working 
ban^^an,  boxwood,  rosewood, 
and  so  on, they  would  learn  some 
things  of  advantage.  They 
would  learn  that  caps  to  pre- 
vent splintering  are  of  no  use, 
also  that  edges  at  ordinary 
angles  are  destroj'edat  once  on 
these  hard  woods.  The}'  might 
also  learn  that  these  woods  or 
an^'^  other  of  the  harder  kinds 
can  be  worked  true,  smooth, 
and  regardless  of  grain,  by 
making  the  cutters  hard,  their 
edges  obtuse,  and  setting  the 
face  nearly  radial  from  the 
center  of  the  spindles. 

At  the  Ohio  Tool  Companj^'s  Works,  in 
Columbus,  Ohio,  where  there  are  twenty'  or 
more  machines  for  planing  wood,  nearly  all 
the  cutters  are  set  with  their  faces  "radial." 
The  profile  or  faces  of  moulding  planes  of 
all  kinds  are  worked  to  a  finish  over  the 
hard  beech,  boxwood,  rosewood,  or  any- 
thing except  metal,  and  the  work  is 
highly  finished  as  it  comes  from  the 
machines.  The  saving  thus  effected  is 
not  only  in  time  and  quality,  but  also 
in  cutters,  which  do  not  cost  more  than 
a  third  as  much,  because  the}'  are  not 
made  on  a  bevel,  but  are  cut  out  precisely 
to  the  pattern  wanted,  and  are  keyed  into 
the  heads  radially  from  the  center.  They 
are  '•ke3'ed  in"'  we  say,  because  screws  are 
not  safe  at  the  high  speed  necessary.  Some 
of  the  spindles  used  in  "boxing  planes"  are 
driven  at  12,000  revolutions  per-minute,  but 
these  have  solid  or  milling  cutters. 

Many  years  ago  some  of  the  makers  or 
users  of  wood-working  machines  around 
New  York  discovered  tjjiat  their  matching 
cutters  for  planing  machines  worked  better 
when  "wrong  side  out,''  and  from  this  fol- 
lowed grinding  the  "inside"  as  is  now  com 
mon  for  matching  and  shaping  machine 
cutters. 

Now  all  this  is  merely  altering  the  angle. 
The  grinding  face  takes  the  place  of  stand- 
ing face,  or  in  other  words,  the  cutters  ai'e 
set  at  a  new  angle,  nearly  radial.  We  think 
some  millions  of  dollars  in  waste  time,  ex- 
pense and  bad  work,  is  chargeable  to  setting 
wood  cutters  at  acute  cutting  angles,  especi- 
ally for  dry  and  hard  woods.  Those  who 
doubt  this  can  try  the  experiment  of  harden- 
ing their  cutters  to  a  pale  straw  color,  and 
then  grinding  a  bevel  on  the  face  side  to  an 
angle  obtuse  enough  to  stand  the  work. — 
The  Journal  Industry,  San  Francisco. 


RADIAL  VALVE  GEAR. 

In  the  issue  of  No\'ember  22,  "Small  Com- 
pound Engines,"  page  123,  the  radial  valve 
gear  upon  the  engine  was  so  small  as  to  be 
indistinguishable.  We  have  therefore  en- 
larged it  as  in  the  engraving  herewith,  so  as 
to  be  plain  to  all.  It  is,  of  course,  under- 
stood that  there  is  only  one  eccentric  for 
both  motions — ahead  and  back,  and  that  the 
valve  stem  is  connected  directly  to  the  end 


That  the  Niagara  Falls  are  receding  at  the 
rate  of  more  than  two  feet  each  year  is  the 
most  significant  fact  brought  out  at  a  meet- 
ing of  the  Commissioners  of  the  State  Reser- 
vation at  Niagara.  State  Engineer  Bogarfs 
report  showed  that  since  the  year  1842 
the  total  mean  rece.ssion  of  the  Horseshoe 
Fall  had  been  104  feet  «  inches,  an  aver- 
age of  2  feet  2  inches  a  year  and  a  frac- 
tion over.  Mr.  Bogart  also  made  a  state- 
ment as  to  the  effect  which 
the  diversion  of  water  from 
the  Niagara  River  through 
the  tunnel  lately  projected 
would  have  upon  the  volume 
passing  over  the  American 
Fall.  The  point  of  diversion 
is  1  ;5G-100  miles  above  the  Falls. 
It  is  estimated  that  about  270,- 
000  cubic  feet  of  water  pass 
over  the  fall  every  second.  As 
the  capacity  of  the  tunnel  is 
10,000  feet  in  ever}'  three  feet  of 
fall,  there  will  be  a  reduction 
of  1  3-10  inches,  if  the  tunnel 
runs  full,  or  less  than  half  an 
inch  for  every  foot. 


This  is  a  treatise  on  boiler  explosions  by 
R.  James  Abernathey  in  the  American 
Miller: 

"Every  man  and  boy  operating  a  steam  boiler 
should  be  tanght  that  while  other  causes  may  exist, 
the  steam  itself  is  all  sutiicient  to  produce  the  most 
appalling  results,  and  that  it  is  just  as  dangerous  to 
trifle  with  a  steam  boiler  as  witli  a  powder  mill.  If 
all  were  so  taught,  there  would  be  fewer  boiler  ex- 
plosions. In  the  first  place,  steam  boilers  ought  to 
be  made  very  strong,  and  of  the  very  best  material. 
In  the  second  place,  none  but  tiie  most  careful  and 
competent  men  should  be  put  in  charge  of  them. 
The  owners  of  such  boilers  could  then  feel  safe  in 
allowing  the  search  for  the  mysterious  to  go  on. 

R.  James,  if  you  had  written  a  "tome"  of 
40  pages  on  this  subject  you  could  not  have 
said  any  thing  more  pertinent. 


of  the  eccentric  rod  ;  this  has  a  rocking 
motion  up  and  down  on  an  axis  shown  in 
dotted  lines,  and  not  a  horizontal  reciprocat- 
ing motion,  as  usual. 

 •   

ANOTHER  NEW  INDICATOR. 

Indicators  for  steam  engines  seem  to  be 
multiplying  in  numbers  nowadays,  and  we 
illustrate  herewith  one  of  the  most  recent 
for  which  improvements  are  claimed.  It  is 
taken  from  Industries,  England,  and  is  the 
invention  of  E.  Hall-Brown,  England. 

Fig.  1  shows  an  elevation;  fig.  2  is  a  plan 


of  same;  A  is  the  cylinder  enclosing  the 
piston,  B  the  piston,  B'  the  spring,  C  is  the 
drum,!)  is  a  bracket  or  other  support  for  the 
drum  C.  The  parallel  motion  is  formed  hy 
the  following  parts:  E  and  i^are  connect- 
ing the  piston-rod  head  B'  to  the  levers  G 
and  H  The  lever  G  is  jointed  to  the  plate 
J"  at  G\  By  having  these  levers  and  links 
suitabl}' proportioned,  the  marker  i  may  be 
caused  to  move  in  an  approximately- 
straight  line  and  at  a  practically  constant 
ratio  to  the  motion  of  the  piston  rod  head  B'. 
The  motion  plate  J,  which  carries  the  joint 
G\  and  b}'  means  of  which  the  parallel  mo- 
tion is  capable  of  limited  rotary  motion 
about  the  cj'linder  A,  is  mounted  on  the 
cylinder  cap  K,  and  secured  by  means  of 
tiie  plate,  which  is  held  in  place  by  screws. 
The  cylinder  cap  K  is  secured  to  the  cylin- 
der by  pins  L,  M,  and  the  catch  N.  This 
circular  catch  is  held  in  place  by  the  motion 
plate  J. 


Respecting  forced  draught 
trials  of  new  boilers,  a  corres- 
pondent of  a  foreign  paper 
makes  this  point:  It  has  al- 
ways seemed  to  me  unfair  to 
a  marine  boiler  that  has,  per- 
haps, not  been  steamed  half-a  dozen  times, 
to  be  taken  on  a  trial  and  worked  within  an 
inch  of  its  life.  Everything  is  against  its 
doing  well,  for  one  reason  :  however  careful 
men  may  be,  there  is  always  sure  to  be  a 
quantity  of  grease  on  the  plates  of  a  new 
boiler,  and  which  takes  some  short  time  to 
be  got  rid  of.  Besides  this  grease  causing  a 
tendency'  to  prime,  we  all  know  what  an  in- 
jurious effect  it  has  when  there  is  a  coating 
of  it  between  the  water  and  the  furnace,  or 
any  other  plates  exposed  to  the  action  of  the 
fire.  I  cannot  but  think  if  the  engines  and 
boilers  of  new  ships  were  allowed  to  work 
for  a  short  period  before  being  put  to  such 
severe  trials,  the  results  would  be  more  satis- 
factory, , 

A  cement  of  universal  adaptation,  that  is 
readily  and  permanently  adhesive  to  any 
substance,  has  long  been  a  desideratum. 
Professor  Winchell's  method  is  to  take  two 
ounces  of  clear  gum  arable,  one  and  one-half 
ounces  of  fine  starch,  and  one-half  ounce  of 
white  sugar;  the  gum  being  pulverized  and 
dissolved,  both  starch  and  sugar  are  dis- 
solved in  the  gum  solution,  the  mixture  be- 
ing suspended  in  a  vessel  in  boiling  water 
until  the  starch  becomes  clear.  The  cement 
should  be  as  thick  as  tar,  and  remain  so, 
prevention  from  spoiling  being  insured  hy 
gum  camphor  or  a  little  oil  of  cloves.  This 
cement  is  so  strong  that  it  will  hold  glazed 
surfaces,  repair  broken  minerals  and  fossils, 
and  has  innumerable  adaptations  in  the 
arts. 


"It  is  much  easier  to  build  an  iron  ship 
than  a  wooden  one.  It  requires  far  less  judg- 
ment and  less  mechanical  skill.  This  every 
iron  shipbuilder  will  admit,  as  nearly  all 
have  at  some  time  been  engaged  in  building 
wooden  hulls.  In  building  a  hull  of  iron, 
the  raw  material  is  fashioned  into  an\-  form 
required.  Wood  shaping,  on  the  other 
hand,  demands  much  judgment  and  skillful 
treatment.  This  particular  branch  of  the 
work  was  usually  in  charge  of  the  most  skill- 
ful mechanic  in  the  yard,  who  was  known  as 
the  converter.  In  my  opinion  we  have  lost 
nothing  of  the  art  of  shipbuilding,  and  al- 
though the  best  ships  ever  built,  the  Ameri- 
can packets,  have  passed  out  of  existence, 
the  freight  ships  now  built  in  the  East  are 
the  equal  of  any-  we  ever  had." — W.H.  W ebb. 


The  House  has  passed  the  Senate  Bill  pro- 
viding that  in  open  steam  launches  of  ten 
tons  or  under  one  person  may  act  in  the 
double  capacity  of  pilot  and  engineer. 
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ICE  FACTORIES. 

The  failure  of  natural  ice  last  winter  g-ave 
great  impetus  to  the  manufacture  of  arti- 
ficial ice — factory  ice,  as  we  ma^'  call  it — to 
disting-uisli  it  from  natural.  We  have  heard 
reports  of  the  success  of  these  from  various 
sources,  but  nothin^^-  definite  from  special 
points  until  i-ecently,  when  the  announce- 
ment is  made  tlrat  the  KrusT3rice  Company, 
of  Newark,  N.  J.,  which  has  been  in  opera- 
tion only  six  months,  have  declared  a  divi- 
dend of  ten  per  cent.,  that  is  to  say,  twenty 
per  cent,  per  annurn.  It  is  possible  that 
many  will  think  that  this  is  a  small  earning?, 
but  most  persons  would  be  very  glad  to  have 
their  capital  invested  safely  at  half  that  in- 
terest. 

The  Kruger  Ice  Company'  is  run  in  con- 
nection with  a  brewery,  we  believe,  and  is 
now  manufacturing  forty  tons  a  day  for 
outside  use.  During  the 
summer  it  made  120  tons  a 
day,  and  it  will  now  be- 
gin to  stor-e  ice  in  its  ice 
house.  It  is  delivering  ice 
now  at  twenty  cents  per 
hundred,  but  last  summer 
the  price  was  eighty  cents, 
where  ice  companies  de- 
manded $1.  The  company 
is  contemplating  additional 
facilities  for  next  season. 

There  are  certainly  no 
mechanical  difficulties  in 
the  way  of  making  ice 
cheaply;  the  financial  suc- 
cess of  such  companies  de- 
pends upon  the  sagacity  of 
their  managers. 


OSCILLATING  ENGINES. 

A  TYPE  of  engine  wiiich  has  many  advan- 
tages, and  the  leverse,  is  here  shown  as 
applied  to  a  paddle  steamer,  recently  built 
in  England.  Tiiese  engines  are  twin  cylin- 
ders, simple  expansion.  Working  on  an 
or'dinary  crank  shaft;  fiom  this  latter  is 
worked  the  air  pump  also,  as  shown  in  the 
foreground  of  the  engraving.  The  cylinders 
are  botli  'M"  diam.  by  oO"  stroke,  and  have 
plain  slide  valv(;s  worked  by  links.  The 
motion  of  the  cylinder  will  not  admit  of  the 
direct  attachment  of  the  usual  valve  gear, 
and  this  dilliculty  is  overcome  by  making 
the  end  of  the  rockei"  arm  work  in  a  slotted 
yoke,  to  which  last  the  link  motion  is  at- 
tached. 

A  surface  condenser  fitted  with  a  cen- 
trifugal pump  condenses  the  exhaust  steam, 
and  the  air  pump  is  fitted  with  brass  valves 


Mr.  Watson,  of  The 
Engineer,  thinks  that  6-^ 
hours  a  day  for  nine 
moiiths,  and  5^  hours  for 
three  months,  with  30  days 
of  plaj',  is  not  evidence  of  a 
"want  of  force"  in  the 
bureau  service  at  Wash- 
ington ;  but  it  is,  all  the 
same.  Things  do  not  work 
that  way.  Shorten  the 
hours  of  these  horny- 
handed  workers  and  they 
consistently  shorten  their 
performance  in  proportion. 
The  increment  of  effect  is 
in  grumbling,  not  product. 
No  one  seems  to  understand 
how  hard  he  or  she  is  work- 
ing until  half  the  load  is 
thrown  off  ;  then  the  strain 
on  the  machinery  begins 
to  appear.  Out  here,  where 
even  the  scavengers, 
clam-diggers  and  tramps  have  unions  and 
short  hours,  we  can  observe  this  matter 
better,  and  like  Professor  T3'ndal,  see  "  hope 
and  promise"  of  a  complete  cessation  from 
toil  by  shortening  the  hours  of  labor  until 
they  disappear  entirely. — The  Journal  In- 
dustry, ISan  Francisco. 

[Thanks,  Mr.  Richards,  of  the  above 
periodical,  but  we  do  not  remember  to  have 
uttered  the  remarks  quoted ;  and  cannot 
find  them  in  our  paper.] 

"Charles  D.  Thurber,  of  this  city,  chief 
engineer  of  the  Pepperell  Manufacturing 
Co.,  has  lately  received  a  prize  of  $25  from 
The  Engineer,  a  steam  journal  published 
in  New  York,  for  the  best  article  on  the 
Corliss  engine,  several  of  which  are  used  on 
the  corporation.  Mr.  Thurber  is  one  of  the 
best  engineers  in  this  section,  and  the  fact 
that  he  was  chosen  to  receive  the  prize  from 
a  lai'ge  number  of  competitors,  is  quite  an 
honor  to  him." — Biddeforcl  Journal. 

It  seems  to  be  admitted  that  the  total 
failure  of  natui'al  gas  is  a  question  of  a  very 
short  time  onl.y.  This  puts  manufactui-ers 
who  have  accepted  bonusses  from  small  towns 
to  settle  in  them,  by  reason  of  the  cheapness 
of  natural  gaS;  in  a  bad  fix. 


AUTOMATIC  EXPANSION  vs.  THROTTLING 
ENGINES. 

In  a  papei-  on  this  subject  read  Ijefore  an 
English  Engineers'  Association,  Mr.  J. 
Hai'per  said: 

Although  most  engineeis  agree  as  to  the 
superior  economy  of  the  automatic  expan- 
sion (over  that  of  the  throttling)  engine,  yet 
I  do  not  think  it  strikes  the  majority  of  the 
gi-eat  saving  in  the  fuel  there  is,  compared 
to  engines  fitted  with  gear  wherein  the  point 
of  cut-olf  is  fixed  lelative  to  the  str  oke  of 
piston.  In  the  best  po.ssible  t^-pe  of  throt- 
tling engine,  on  account  of  the  bends  and 
passages  the  steam  has  to  pass  througli,  the 
initial  pressure  in  the  cylinder  never  attains 
boiler  pressui'e;  the  effect  of  this  is  that 
when  a  considerabh;  load  is  thrown  olf  its 
speed  is  increa.sed,  when  additional  load  is 
put  on  its  speed  is  diminished.  Now  every 
stroke  an  engine  makes 
above  its  normal  speed  is  a 
waste  of  steam,  and  if  the 
engine  be  large  a  vast  waste 
takes  place ;  on  the  other 
hand  a  loss  of  speed  reduces 
the  production  of  a  whole 
factory  in  direct  propor- 
tion to  reduction,  the  loss 
of  one  !■  e  v  0  1  u  t  i  0  n  in 
twenty  reducing  the  cap- 
acity of  every  machine  5 
per  cent.  A  variation  of 
one  revolution  in  five  in  a 
throttling  engine  is  com- 
mon, and  in  most  cases  is 
unavoidable. 

There  are  some  engineers 
who  still  think  that  this 
cla.ss  of  engine  can  compete 
with  the  automatic  engine, 
but  it  is  a  remarkable  fact 
that  they  take  every  precau- 
tion to  avoid  throttling  in 
the  passages.  Happily, 
these  relics  of  a  bygone  age 
are  becoming  fewer  in  num- 
ber. If  the  practice  of  es- 
timating the  efficiency  of  a 
steam  engine  by  its  con- 
sumption of  steam  were 
inore  common  than  it  is, 
we  should  hear  very  little 
of  "throttling."  The  present 
practice  of  estimating  the 
efficiency  by  the  coal  con- 
sumption (involving  as  it 
does  the  combined  efficiency 
of  the  engine  and  the  boiler) 
is  not  fair  to  one  or  the 
other.  This  has  been  pointed 
out  again  and  again. 


for  the  pui^pose  of  enabling  the  feed  to  be 
used  at  an  economical  temperature. 

The  dimensions  of  the  steamers  are:  Length 
between  perpendiculars,  165  feet ;  molded 
breadth,  21  feet;  depth,  10  feet;  load  draught , 
5  feet ;  and  with  an  average  of  580  indicated 
horse-power  on  the  trial,  the}'  attained  a 
speed  of  13.6  knots,  the  highest  speed  on  any 
run  being  as  high  as  16  knots. 

Some  passenger  and  freight  steamers  on 
the  Sound  are  fitted  with  engines  of  this 
type,  but  they  are  exceptional  in  this  coun- 
try. The  engraving  is  taken  from  the  Lon- 
don Engineer^ 



Here  is  the  saying  of  a  man  with  good 
intent: 

"Now,  it  is  absurd  for  any  man  with  a  perfect  un- 
derstanding of  these  two  forces  to  argue  that  hotli  of 
these  forces  cannot  be  combined  in  the  same,  etc., 
etc." 

Yes,  dear  sir,  but  what  do  you  mean  by 
"a  perfect  understanding?"  Is  there  any 
such  state  of  mind?  You  understand  a 
given  subject  as  far  as  you  have  got  in  it. 
but  some  other  man  has  gone  further  than 
you  have — so  all  your  deductions  are  weak 
because  your  premises  are  false.  You  have 
not  a  perfect  understanding  of  the  matter. 
A  perfect  understanding  cannot  be  attained 
'  by  a  mere  man. 


Here  is  a  sermon  in  a 
few  words:  "  For  my.self,"  says  Mr.  Stan- 
ley, "I  claim  not  exceptional  fineness  of 
nature,  but,  beginning  life  as  a  rough, 
ill-educated,  impatient  man,  I  have  found 
my  schooluig  in  these  very  African  ex- 
periences, which  are  said  to  be  detrimental 
to  European  character.  I  have  learned 
that  self-control  is  more  indispensable 
than  gunpowder  in  order  to  rule  and  keep 
one's  life  among  Africans.  It  is  needful 
resolutely  to  regard  and  treat  them  as  chil- 
di-en.  It  is  only  by  showing  ourselves 
superior  to  savages  that  we  can  attain 
that  control  that  is  necessary  to  their  wel- 
fai'e  even  more  than  to  ours." 

And  to  others  besides  savages,  let  us 
sav. 


Send  to  Roberts'  Safety  Water  Tube 
Boiler  Co.,  18  Courtlandt  St.,N.  Y.,  for  their 
water  tube  boiler  circular  and  testimonials. 
There  is  some  very  good  reading  in  them, 
and  useful  data  as  to  sizes  of  boilers  for 


boats  and  engines. 


Friends  who  may  have  clubs  are  respect- 
fully requested  to  forward  the  names  at  the 
earliest  moment;  by  so  doing  they  wiU  in- 
sure prompt  receipt  of  the  first"  issue  for 
1891. 
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Lettei^g  to  the  Editor'. 


To  avoid  misconception  we  state  tliat  this  department  is  open  o 
all.  Tlie  experienced  and  inexverienced  mecliuiuc  anu 
engineer  meet  on  common  ground,  and  are  free  to  express 
their  views  in  their  oiun  way.  No  communications  will  be 
suppressed  except  their  tenor  and  tone  are  against  the  policy 
of  this  page.  Personal  reflections  should  be  carefully  avoided. 
Correspondents  need  not  hexitate  to  write  foi  supposed  wan 
ofabiiity.  Sucli  corrections  as  are  needed  will  be  made  nitk 
pleasure.  It  is  specially  requested  that  nil  figures  be  made 
very  plain  and  all  proper  names  clearly  written. 


A  LETTER  FiOM  MR.  MAN. 

Editors  Engineer: 

I  see  you  addiessed  a  sort  of  "open  letter"  to  me 
in  The  Enginekr  of  December  G.  Well,  now  I  wiint 
to  tell  you  thiit  you  were  mistaken.  I  knew  all  ihe 
time  tliiit  I  liaci  a  narrow  escape  from  being  out  of  a 
job  this  winter,  but  for  tlie  life  of  nie  I  can't  see  any 
logical  rrason  wliy  I  should  be  out  of  a  job  be 
cause  tbe  Bat  ing  Bros,  manipulate  certain  pieces  of 
paper  in  certain  waj's  and  have  the  wrong  pieci's  of 
pa|jer  come  nut  of  the  bag  first,  or  soinetbing  of  the 
sort.  Other  tiiian*  iers  came  to  their  rescue,  did  theyV 
And  they  let  the  Baring  Bros,  have  some  |)ieces  of 
paper,  until  the  i)iece-i  in  Baring  Bros.'  bag  got  to  the 
lop  again,  didn't  they  ?  Now  what  has  all  this  got 
to  do  with  my  job  this  winter?  Supywsing  that  the 
other  financiers  hadn't  come  to  their  rescue  ?  There 
would  be  just  as -many  bushels  of  wheat,  and 
pounds  of  beef,  and  wool,  and  cotton,  and  iron  in 
the  world,  and  just  as  many  men  would 
•want  to  read  The  Engineer  as  now.  Just  as  many 
people  would  want  clothes,  and  books,  and  machin- 
ery. Now,  if  I  am  making  machinery  and  you  are 
making  The  Engineer,  wliy  in  the  name  of  common 
sense,  if  I  want  The  Engineer  and  you  either  want 
some  of  my  machinery,  or  something  made  by  my 
machinery,  shouldn't  you  keep  on  making  The  En- 
gineer and  I  keep  on  making  machinery?  Oh,  we 
can't  get  the  money.  Can't  we?  Why  not?  Because 
the  Baring  Bros,  had  senc  all  they  had  to  Soutli 
America,  and  the  miserable  South  Americans  hadn't 
returned  it  promptly,  or  something  of  the  sort,  and 
the  other  '  financiers"  got  scared,  and  locked  up 
what  was  left,  and  wouldn't  let  us  have  it  at  anj 
price.  So,  no  matter  how  much  I  want  The  Engi- 
neer, or  how  much  you  want  one  of  my  lathes,  we 
can't  have  'em,  because  some  of  these  other  fellows 
have  got  some  pieces  of  paper,  and  perhaps  a  few 
pounds  of  gold  and  .silver,  locked  up  in  the  Bank  of 
England,  or  in  Wall  Street  somewhere!  Funny, 
isn'l;  it?  Now,  when  money  i-n"t  tisht,  and  some 
large  manufacturer,  for  instance,  wants  a  few  hun- 
dred or  a  few  thousand  dollHrs  to  make  up  his  pay- 
roll, what  doHS  he  do?  Uoes  to  the  bank  and 
borrows,  doesn't  he?  On  the  strength  of  what?  Well, 
on  the  strength  of  his  buildings  and  machinery,  and 
merchandise  on  hand,  or  partly  done,  etc.,  but  if  the 
'•fiiianciens"  have  the  money  locked  up  and  won't 
let  him  have  any,  then  he  can't  p^y  me.  and  I  am 
out  of  a  jol),  although  thousands  of  people  want  the 
goods  he  has  on  hand,  or  partly  done,  and  are  will- 
ing to  work  for  tiiem;  but  they  can't  work,  and  I 
can't  work  because  some  pie  es  of  paper  are  locked 
up  somewhere.  There  is  just  as  much  wealth  in 
the  world  as  ever,  but  the  pieces  of  paper  are  locked 
up,  and  I  am  out  of  a  job  and  without  the  necessaries 
of  liie.  Strange,  isn't  it?  Seems  as  if  there  was  a 
nigger  in  the  wood  pile  somewhere. 

Now,  Mr.  Editor,  there  is  a  nigger  in  the 
wood  pile,  and  if  you  want  to  know  where 
I  think  he  is,  I  shall  be  glad  to  let  you 
know  in  another  letter,  and  will  close  this  one 
by  saying  that  "  the  greatest  financial  panic  of  the 
century"  is  only  put  off  for  a  little  while.  Take 
notice,  I  sny  a while.  The  conditions  are  ripe, 
and  it's  "got  to  come,"  but  if  enough  people  would 
do  some  hard  thinking  between  now  and  then,  the 
panic  would  be  the  salvation  of  the  world.  The  in- 
dustries of  the  world  would  cease  to  be  under  the 
thumbs  of  "  financiers  "  and  a  condition  ol  things 
set  in  which  would  be  little  less  than  the  millenium. 
"Let  us  all  be  thankful  for  what  did  not  happen  "' 
indeed  !  Let  us  all  kick  oui  selves  for  being  such 
monumental  asses  as  to  allow  a  condition  of  things 
to  exist  that  makes  financial  panics  jtussiliie  ! 

Goto!  You  make  me  think  of  the  woman  who 
was  thankful  that  her  husband  was  drowned  because 
lier  son  needed  a  new  suit  of  clothes,  and  his  fath- 
er's clothes  just  fitted  him.  Yours,  with  eyes  o|)en, 

Mr.  Man. 

Connecticut. 

[Mr.  Man  is  a  manufacturer  in  a  certain  line,  and 
he  writes  s|)ii  itedly  and  is  full  of  his  subject,  but — 
may  we  say  it — v.-itliout  full  knowledge.  He  has 
dived  into  very  deep  water.  Political  economy  is 
an  abstruse  subject,  and  to  be  careluily  handled  by 
those  who  have  not  studied  it  in  all  asjjects.  We 
have  not.  and  therefore  cannot,  enlighten  iMr. Manas 
to  his  errors  (assumtd  upon  our  part)  of  judgment. 
Gold — money,  in  other  words — is  the  stand;irii  of  all 
values  tiie  world  over,  and  if  those  who  hold  it  or 
control  it,  lock  it  U|)  and  do  not  put  it  into  circula- 
tion, it  matters  not  how  much  iron,  vvlieat,  coal  or 
any  other  pi  oduct  there  may  be  in  existence.  If  it 
cannot  be  exchanged  lor  the  universal  circulating 
medium  the  proilucts  have  no  value,  or  but  a 
limited  value.  We  do  not  want  a  ton  of  coal  for 
subscripiioii  to  The  Engineer.  We  want  $2  in  a 
recognized  medium,  which  we  can  hand  to  some 
one  else  in  payment,  for  his  work  for  us,  and  this 
is  commercial  custom  the  world  o\er.  All  business 
is  transacted  upon  credit,  in  the  full  belief  that  Mr. 
Man  or  Mrs.  Woman  will  pay  when  they  agree  to  in 


the  currency  recognized.  If  for  any  cause  they 
fail  to  do  so  m  large  numbers,  anxiety  and  distre.ss 
of  mind  ensue,  and  a  linarw  ial  panic  is  born  at  once. 
It  is  easy  to  say  that  there  is  no  occasion  for  them, 
and  that  they  might  be  averted  by  mutual  forbear- 
ance; so  they  might,  but  all  men  are  not  alike,  and 
where  one  can  put  up  with  reverses,  another  loses 
his  head  and  heart,  and  causes  other  to  do  tiie  same. 

If  Mr.  Man  is  not  grateful  that  financiers  did  not 
permit  a  universal  pHiiic  to  occur,  we  are,  for  we  are 
not  fond  of  them,  or  "ruciiuna"  of  any  sort  in  trade 
circles.] 

THE    BELLEVILLE    "WAlER  TUBE    BOILER  FOR 
SIEAIKl  VAcHTS. 

Editors  Engineer: 

I  have  just  put  the  steam  yacht  'Shearwater,' 
owned  by  J.  M.  Forbes,  Boston,  Mass.,  into  winter 
quarters,  and  find  her  Belleville  boiler  in  fine  con- 
dition. This  nibkes  four  years  that  the  boiler  has 
run  without  repairs.  1  see  no  signs  of  pitting  or 
corrosion.  I  have  given  tluH  boiler  severe  trials  the 
past  year,  using  salt  water  around  Cuba  and 
Florida  on  last  winter's  cruise;  last  summer  the 
condenser  gave  out  and  I  was  obliged  to  use  all  salt 
water  for  a  number  of  days.  There  was  no  foaming 
while  running,  and  I  could  not  find  any  scale  in  the 
tubes.  A  severe  test  was  banking  fires  and  lying 
for  hours  with  the  saliiiometer  at  43.£.  That  is  the 
time  when  there  is  the  most  danger  of  scaling  an 
ordinary  water-tube  boiler,  because  there  is  no 
good  circulation,  but  this  boiler  has  good 
circulation  while  any  fire  is  ke\>t  under  it.  Some- 
times we  laid  several  days  with  banked  fires, 
keeping  a  little  steam,  so  as  to  be  ready  to  sail 
on  short  notice.  If  we  want  a  little  steam  for 
any  purpose  it  is  not  necessary  to  spread  the 
fires,  but  just  open  the  draught  and  steam  will 
make  immediately.  The  automatic  feed  on  this 
boiler  has  never  failed  or  been  the  cause  of  any 
anxiety,  and  engineers  well  know  how  to  appre- 
ciate that  fact.  Some  naval  engineers  were  out  with 
us  last  summer,  and  they  were  loud  in  their  praise 
of  its  working. 

The  Belleville  water-tube  boiler  is  being  appre- 
ciated by  owners  and  engineers,  as  the  owner  of  the 
' Shearumter'  built  a  54  foot  steam  yacht  two  years 
ago,  and  ordered  one  of  these  boilers.  It  has  worked 
well,  without  repairs.  The  Atlantic  Works,  Boston, 
are  now  building  a  large  steel  cruising  yacht  for  Mr. 
Forbes,  which  will  have  two  Belleville  boilers.  The 
owner  of  a  New  York  yacht  in  New  York  is  remov- 
ing two  water-tube  boilei\s  that  proved  a  failure, 
and  has  ordered  two  of  the  Belleville  type.  Another 
well  known  New  York  yacht  owner  is  to  re- 
move two  more  water-tube  failures,  and  |is 
talking  very  favorably  of  this  kind.  A  con- 
cern building  a  new  steamshia  has  or- 
dered four  of  the  Belleville  boilers,  and  as 
the  merits  of  the  boiler  are  better  known  they  si  ill  be 
more  and  more  used  than  the  present  Scotch  boiler, 
pressure  of  steam  n^  w  used.  They  have  to  be  built 
so  heavy  to  stand  these  pressures,  and  the  cost  of 
repairs  are  very  large,  and  it  causes  boats  to  be  laid 
off  for  days  undergoing  repairs,  and  it,  takes  all  the 
time  in  port  to  clean  them.  In  the  Belleville  boiler 
the  engineer  could  easily  make  any  repairs  if  they 
should  be  needed,  and  boilermakers  would  never 
have  to  be  cnlled  in.  Cleaning  them  only  consists  of 
removing  the  sediment  from  the  chamber,  made  for 
this  object.  I  hope  I  haven't  encroached  too  much 
on  your  space,  but  so  many  have  asked  me  about 
this  Belleville  boiler  from  time  to  time,  that  I  tnke 
this  method  of  telling  them,  as  The  Engineer 
reaches  nearly  all  such  persons.  Moreover,  it  is  the 
only  paper  that  I  know  of  where  an  engineer  is 
sure  to  get  a  hearing  on  writing  any  article.  We 
all  know  how  to  appreciate  such  treatment. 

Engineer  of  the  •  Shearwater.^ 

Boston,  Mass. 



THIOKNE  S  OF  CYLINDER  'WALLS. 

Editors  Engineer: 

1  would  like  to  ask  the  correct  method  of  finding 
thickness  of  cylinders  with  full  margin  of  safety, 
and  also  whether  this  comes  under  the  insi)ectors  of 
engines.  I  have  looked  in  HasiceU's  Lectures,  lieed'.t. 
Main  &  Broini,  Ttiiipletuii  and  Adaius  Notes,  which 
last,  oii  page  S2,  gives  inoi'e  explicit  data  than  the 
others,  though  not  satisfactory.  Your  library  is 
larger  than  mine,  and  your  head  is  bigger,  so  please 
give  your  solution  of  it.  A  cylindei-  2z^.i^  dia.  now 
(when  new  23  in.),  is  only  3^  in.  full,  thick  ;  at  80  lbs. 
pressure  is  it  not  under  saiety  limit  ? 

Sam'l  BOSTOCK. 

Coosaw,  S.  C. 

[There  is  no  hard  and  fast  rule  for  thickness  of 
cylinder  walls,  and  liiere  cannot  well  be,  for  the 
mere  tensile  strength  of  the  metal  exposed  to  strain 
bHS  little  to  do  with  the  matter.  Stiffness  to  resist 
clninge  of  form  has  much  more  to  do  with  it.  The 
total  sectional  area  of  metal  to  resist  strain  in  a 
cylinder  whose  extei  nal  diameter  is  22  7o,  and  half 
of  one-inch  thick, is  37". 30,  which,  with  c^ist-iron,  has 
a  value  of  15,000  lbs.  per  square  inch. factor  of  safet)' 
included.  Theareaof  a  piston  21". 75,  is  371. J^'  sc;. 
inches,  which,  multi|)lied  by  the  steam  piessuie.  8t> 
lbs.,  gives  only  29.720  lbs.  total  strain  at  gi  eitest  load. 
It  is  easy  to  see,  therefore,  that  in  so  far  as  mere 
strength  goes,  the  cylinder  with  walls  an  inch 
thick  is  amply  strong.  But  for  insurance  against 
accidents  from  wHter  getting  in.  it  is  too  light,  and 
lor  permanence  of  form  it  is  too  light,  for  the  ex 
j  ansion  and  contraciion  are  influenced  by  the  steam 
ch^  St  on  cne  side. 

Inspectors  of  englDeers  have  nothing  to  do  with  this 


question  legitimately,  though  many  may  endeavor 
to  bulhioze  timid  men  into  answerinir  it  and  simi- 
lar questions.  The  law  is  explicit,  and  limits  an 
engineer's  acquirements  to  bract  s  and  .safety  valves, 
and  in  the  latter  to  a  type  w  liich  is  now  obsolete. 
The  lever  .safety  valve  in  sea  jiractice  is  done  with, 
the  pop-valve  having  tiken  its  (ilace.  Ohserve  that 
the  law  requires  men  to  know  liow  to  figure  a  \e\er 
safely  valve,  antl  demands  that  owneis  shall  ute  the 
pop-valve!    Fine,  is  it  nn*"'] 

TIVjl  Ili.AiJi.,ij,  IHIJ. 

Editors  Engineer: 

I  would  like  to  ask  if  anyone  can  get  an  engi- 
neer's special  license,  use  it  for  a  few  days,  then  at 
the  end  of  the  year  get  a  permanent  license,  and  con- 
tinue renewalb?  The  same  party  has  a  captain's  li- 
cense, renews  both,  and  keeps  the  two  in  the  pilot 
house. 

Now  this  youngster  was  born  a  captain.  Though  he 
did  go  on  deck  a  short  time  he  was  loo  high  for  the 
work,  and  was  never  properly  ajipreciated  (in  his 
opinion).  Now  (as  captain),  there  are  no  engineers 
around  here;  he  is  the  same  smart  Aleck,  andjwill 
give  his  opinion  of  men  who  have  been  longer  in  the 
iradethan  he  is  years  old,  as  if  he  were  a  Watt 
Newton,  or  one  of  the  greatest  ex[)eris  in  the  coun- 
try. This  man  got  this  special  license  so  as  to  cover 
the  position  of  engineer  on  a  pile  driver  with  motor 
power  (side  wheels)  during  one  of  the  long  intervals 
he  had  in  pressing  brick,  having  been  relieved  from 
command  of  a  very  fine  boat  on  account  of  his 
abundance  of  knowledge  and  ability. 

Ad  this  is  only  to  show  how  ea.sy  it  is  to  get  an 
engineer's  license. 

He  also  advances  it  each  year. 

What  is  your  opinion  of  it? 

An  Old  Engineer. 
[Our  opinion  is  that  it  is  a  fraud  on  all  concerned, 
pilots,  captains,  owners,  and  engineers  in  the 
locality  where  such  things  are  suffered  to  exist. 
The  attention  of  General  James  A.  Dumont,  Super- 
vising Inspector-General,  is  called  to  this,  and  to 
similar  cases.  His  attention  is  also  called  to  the 
fact  that  they  will  always  exist  until  the  law  which 
requires  ^individuals  to  make  complaint  in  such 
cases  is  changed.  The  Government  should  make  the 
complaint  and  the  investigation,  upon  full  inform- 
ation. Uncle  Sam  Jshould  seize  such  persons  as 
are  mentioned  above  by  the  scruff  of  the  neck  and 
run  them  down  a  steep  place  into  the  sea.] 


SPECIAL  NOTICE. 

This  number  closes  the  3-ear  1890,  and 
with  it  our  contract  with  some  thousands  of 
friends  in  all  parts  of  the  country.  Many  of 
these  have  anticipated  the  annual  "round 
up,"  so  to  call  it,  and  renewed  their  favors 
for  189 1 ,  but  there  are  some  who  have  not  had 
time  to  attend  to  it.  As  our  older  readers 
are  aware,  we  do  not  send  papers  after  the 
subscription  has  expired.  We  do  not  force 
The  Engineer  upon  anyone,  but  leave  all 
persons  to  judg-e  whether  the^'  want  it  or 
not.  To  this  end  we  remove  from  our  list 
all  names  unpaid  for  the  ensuing-  year,  and 
we  beg-in  to  do  this  now,  because  newspaper 
work  is  alwa^'S  two  weeks  in  advance  of  the 
actual  date.  If  any  of  our  readers  who  in- 
tend to  renew  wonld  do  so  at  the  earliest 
moment,  it  would  save  a  great  deal  of  extra 
labor,  and  be  higlily  appreciated.  In  re- 
moving- names  and  reprinting  the  labels, 
there  is  always  a  chance  of  error  on  our 
part,  and  we  respectfully  renew  our  request 
that  all  will  remit  promptly  who  intend  to. 

This  item  from  the  American  Machinist 
surprises  us: 

'•I  will  call  attention  to  the  disastrous  results 
which  may  follow  where  new  and  dry  metallic  sur- 
faces are  being  fitted  together.  If  a  newly  turned 
steel  or  iron  shaft  be  slightly  forced  into  a  newly 
bored  hole  in  cast  or  wrought-iron.  the  chances  are 
that  it  will  have  to  be  driven  out  « ith  a  sledge  ham- 
mer; many  an  unpleasant  experience  has  resulted 
from  such  careless  action.  Care  should  be  taken  to 
remove  all  dust,  and  the  surfaces  should  be  oiled  on 
every  jiortion  before  any  shaft  is  forced  into  a  hole, 
no  matter  how  little  piessure  is  requited  to  get  it 
there.  A  case  which  brings  to  mind  unpleasant 
recollections  is  that  of  fitting  a  (ace  j)late  to  a  lathe 
spindle.  The  fit  was  a  good  one,  and  not  too  tight, 
l)ut  no  oil  had  I  eeii  pla-ed  on  the  cast-iron  thread 
before  the  iilate  was  screwed  home;  the  result  was 
the  plate  never  came  off  the  way  it  went  on.  but 
had  to  be  cut  off  with  the  turning  tool,  and  the 
thread  on  that  spindle  was  never  a  pleasant  thing  to 
look  at  after  ihis  occurrence." 

Mr.  Thomas  Almond  writes  this;  it  re- 
minds us  that  we  have  seen  men  in  a  simi- 
lar fix  heat  the  piece  slig-htly,  when  it  was 
easily  removed,without  distroying  any  tiling. 
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CHEAP  ALUMINIUM. 

The  Cowles  Electi-ic  Smelting  Co., 
manufacturers  of  aluminium,  sa3': 

"It  is  our  determination  to  immediately 
prepare  plans  for  a  plant  that  will  enable  us 
to  sell  the  best  ^^rade  of  metal  at  not  to  ex- 
ceed 50  cents  per  pound,  and  it  is  our  am- 
bition to  have  it  displayed  by  the  car  load 
at  the  World  s  Fair  at  Chicafro.  I  f^jel  con- 
fident that  by  perfectly  natural  steps  the 
price  will  fall  lower  and  lower  as  fast  as  new 
plants  can  be  built  and  the  market  adapt 
itself  to  the  absorption  of  larg'e  amounts  of 
pure  aluminium,  until  eventually  it  will  be 
selling- at  from  $-3()0  to  $300  per  ton.  At 
these  fig'ures  it  will  be  the  cheapest  metal 
in  use,  next  to  iron  and  steel.  When  sold 
at  50  cents  per  pound,  it  will  be  in  actual 
competition  with  copper  at  17  cents  per 
pound.  How  this  can  be  will  be  realized 
when  one  remembers  that  aluminium  has  a 
specific  gravity  of  2.5  ,  while  copper  is  8.9. 
This  being-  the  case,  if  the  aluminium  was  to 
be  used  in  the  form  of  sheets,  rods,  or  wire, 
a  purchaser  of  it  would  receive  3.5G  times  as 
much  for  50  cents  as  he  would  of  copper  in 
the  same  form  at  17  cents.  Therefore, 
where  100  pounds  of  copper  would  be  re- 
quired, something-  like  thirt}',  in  round 
numbers,  of  aluminium  would  answer. 
While  the  cost  of  the  aluminium  would  be 
$15,  that  of  the  copper  would  be  S17  to  elfect 
the  same  purpose.  The  electrical  conduc- 
tivity of  aluminium,  98  per  cent,  fine,  is 
about  75  per  cent,  that  of  copper.  It  would, 
therefore,  take  a  wire  of  about  one-third 
more  area,  to  do  the  work  of  one  in  copper, 
but  as  it  is  so  much  lighter,  motors  for  elec- 
tric cars  could  be  built  with  it  having-  not 
over  45  per  cent,  of  the  weig-ht  required  when 
built  of  copper.  It  can  therefore  be  readily 
seen  that  with  aluminium  at  50  cents  pei- 
pound,  copper  would  be  undersold  in  the 
electric  held,  a  market  that  probably  con- 
sumes two-thirds  ofall  the  cop|)er  produced. 
But  copper  is  not  the  only  metal  that  will  be 
affected  by  cheap  aluminium.  At  50  cents 
per  pound  for  aluminium,  statesmen  will 
cease  to  worry  about  the  duty  on  tin,  for 
aluminium,  being-  about  three  times  as  light 
as  tin,  will  cover  three  times  as  much  sur 
face,  pound  for  pound,  and  tin,  even  were  its 
qualities  at  :ill  comparable  with  aluminium 
for  coating-  purposes,  would  have  to  sell  at 
about  IG  cents,  a  price  never  l)efore  reached 
except  in  time  of  panic.  Nickel  at  70  cents 
per  pound  would  become  almost  valueless, 
except  foralloying  purposes,  for  aluminium 
plating-  is  as  much  superior  to  nickel  as  it  is 
to  tin.  Nickel  in  our  5-cent  coins  would  also 
llnd  a  rival  in  the  more  beautiful  and  much 
cleaner  metal,  aluminium.  But  it  is  need- 
less to  attempt  any  description  of  the  thing-s 
that  50-cent  aluminium  would  accomplish, 
for,  even  at  that  price,  it  would  enter  the 
domain  of  iron  and  steel,  and  in  a  hundred 
to  one  cases  drive  those  time-honored  aids 
of  mankind  to  the  wall." 


Thomas  Hood  wrote  in  his  "Song  of  the 
Shirt-:' 

"Alas  for  the  rarity  of  Christian  charity, 
Under  tlie  sun," 
but  if  he  had  lived  in  New  York  he  would 
not  have  found  it  rare.    The  papers  at  this 
season  are  full  of  advertisements  like  these: 

"Any  men  out  of  work,  through  drink  or  otiier- 
wise,  who  Will  come  to  St.  Bartholomew's  Rescue  M  is- 
sion  to-night,  or  any  Saturday  night,  158  East  Forty- 
second  Street,  near  Third  Avenue,  and  begin  a  bet- 
ter life,  can  have  an  advertisement  put  in  any  news- 
paper, paid  for  by  Col.  Hadley,  the  superintendent, 
who  will  try  to  get  him  work;  this  mission  is  to  help 
men  to  help  themselves;  open  every  night  in  the 
year  at  7:30;  good  music;  personal  testimonies. 
**»*♦» 

"Mr.  M.  K.  Jesup  gave  to  the  Children's  Aid  Soci- 
ety a  large,  beautiful  house  on  Second  Avenue  and 
Forty-fourth  Street,  and  through  the  kindness  of 
Mrs.  Wm.  E.  D-nlge.  Jr.,  we  are  enabled  to  say  no 
homeless  boy  need  go  hungry  or  without  a  bed.  and 
no  crippled  boy  that  is  able  and  willing  to  work 
need  beg.  We  have  a  brush  shop  to  teach  such  boys 
to  be  self-supporting,  and  we  feed  and  clothe  them 
while  learning  free.  The  house  is  open  to  visitors 
at  ail  times. 

"Capt.  W.  H.  Mathews,  Superintendent, 
"Boys'  Lodging  Hou8e,247  East  Forty-fourth  Street." 


COLLISIONS  AT  SEA. 

Ship  owners  and  others  interested  in 
mar  itime  matters  will  be  glad  to  know  that 
President  Hai-i-ison  has  fixed  Monday,  Dec. 
15,  as  the  date  upon  which  the  new  act  of 
(Jong-ress  regarding-  collisions  at  sea  shall 
g-o  into  effect.  The  act  was  pa'^sed  on  Sept. 
4,  1890,  and  on  Dec.  1  James  A.  Dumont, 
the  Supervising  Inspector-General  of  Steam 
Vessels  at  Washington,  issued  a  circuiar 
calling-  tlie  attention  of  local  Inspectoi-s  of 
Steam  Vessels  to  the  proclamation  of  the 
President  of  the  United  States  [jromulgat- 
ing-  the  act,  which  is  as  follows: 

"Be  it  enacted  bij  the  Senate  and  House 
of  Representatives  of  tlie  United  States  of 
America  in  Congress  assembled,  That  in 
every  case  of  collision  between  two  vessels 
it  shall  be  the  duty  of  the  master  or  per-son 
in  charge  of  each  ve.ssel,  if  and  so  far  as  lie 
can  do  so  without  serious  dang-er  to  his  own 
vessel,  crew,  and  passeng-ers  (if  any),  to 
stay  by  the  other  vessel  until  he  has  ascer- 
tained that  she  has  no  need  of  further 
assistance,  and  to  render  to  the  other  ves- 
sel, her  master,  crew,  and  passengers  (if 
any),  such  assistance  as  may  be  pr-ac- 
ticable  and  as  may  be  necessary  in  order  to 
save  them  fiom  any  dang-er  caused  hy  the 
collision,  and  also  to  give  to  the  master  or 
person  in  charg-e  of  the  other  vessel  the  name 
of  his  own  vessel  and  her  port  of  registry', 
or  the  port  or  place  to  which  she  belongs, 
and  also  the  names  of  the  ports  and  places 
from  which  and  to  which  she  is  bound.  If 
he  fails  to  do  so,  and  no  reasonable  cause  for 
such  failure  is  shown,  the  collision  shall,  in 
the  absence  of  proof  to  the  contrary,  be 
deemed  to  have  been  caused  by  his  wrong-- 
ful  act,  neglect,  or  default. 

Sec.  2.  That  every  master  or  person  in 
chai-ge  of  a  United  States  vessel  who  fails, 
without  reasonable  cause,  to  render  such  as- 
sistanceorg-ivesuch  information  nsaforesaid. 
shall  be  deemed  g-uilty  of  a  misdemeanor,  and 
shall  be  liable  to  a  penalty  of  .$1,000  or  iin 
prisonment  for  a  term  not  exceeding-  two 
year's;  and  for  the  above  sum  the  vessel 
shall  be  liable,  and  may  be  seized  and  pro- 
ceeded ag-:iinst  by  process  in  any  Dislr-ict 
Cour  t  of  the  United  States  by  any  per^son, 
one-half  of  such  sum  to  be  payable  to  the  in- 
former, and  the  other  half  to  the  United 
States. 

Sec  3.  That  this  act  shall  take  effect  at  a 
time  to  be  fixed  b^'  the  Presulent  by  procla- 
mation issued  for  that  pur-pose. 

This  act  is  so  plain  in  its  languag-e  that 
misunderstanding  it  is  impossible. 

In  overhead  steam  heating-  the  method 
now  approved  is  to  run  four  r  ows  of  1]  inch 
pipe  K)  inches  fr-om  the  ceiling",  in  ratio  of 
one  lineal  foot  of  pipe  to  70  cubic  feet  of  air-. 
This  is  a  rule  of  tliuinb,  but  is  applicable  to 
nearly  all  conditions  of  fnctor-y  heating-. 
The  ratio  is  larg^er  than  will  be  needed  in 
spinning-  rooms  or  cotton  mills,  and  prob- 
ably le.ss  than  desii-able  in  weaving  rooms, 
especially  in  the  iior-tliern  part  of  New  Eng- 
land. This  rule  is  based  on  the  use  of  ex- 
haust steam,  and,  when  deficient,  can  be 
supplementecl  by  using-  direct  steam  in  the 
morning.  The  inethotl  of  the  transmission 
of  heat  overhead  was  shown  by  expei'inieiits 
in  a  lai-ge  machine  shop.  Before  the  steam 
was  let  on  the'pipes  were  smear-ed  with  oil, 
and  when  the  pipes  wei'e  heated  the  smoke 
and  heat  diflused  itself  uniformly'  in  all 
dir-ections.  This  showed  that  the  air*  was 
heated  by  dir-ect  radiation  and  not  by 
absolute  convection. 


The  'Say  When,'  former  ly  one  of  Norman 
Munr-o's  numerous  steam  yachts,  is  now  on 
the  lakes,  and  seems  to  have  astonished  the 
natives,  for  they  credit  her  with  all  sorts  of 
impossible  performances.  When  here,  the 
'Sai/  Ulien'  was  not  a  fast  boat  except  for  a 
short  spur  t;  her  wind  gave  out  on  long  r'uns, 
or  in  other  words  she  could  not  keep  steam 
She  was  sold  to  a  Mr.  Beckwith  by  Mi". 
Munro,  and  again  sold  by  Mi".  Beckwith,  iu 
a  short  time,  to  her  present  owner. 


A  FARCE  IN  ONE  ACT. 

Scene. — Tlic (•oiiriiiii;^-! i-om.  'I'Ik- jiroprietorseated 
at  desk  rubliing  his  forehead  and  trying  to  niake  a 
a  loss  come  i*ver  on  the  right  bide  of  tlie  ledger. 
Enier  the  bookkee|)er,  U.  U.  E. 

"Ml".  Jones,  1  find  lliat  the  office  boy, 
Thomas,  whoiir  you  I'escuod  from  tlie  gutter, 
has  b(M;n  stealing-  postage  stamps  for  the 
last  ten  da v^.'' 

rroprHdor.—"Ah  ha  !  He  has  eh  ?  Tlie 
scouiidiel  I  that  accounts  for-  this  balance 
on  the  wrong  side.  How  many  has  the 
wr-etch  stolen  ?" 

Boiikkeeper. —  "  Well,  I  don't  exactly 
know,  but  I  should  say  several.  I  have 
missed  a  sheet  of  twos,  and  about  ten  ones; 
I  l  liiiik  he  must  have  bou^jht  cigarettes  with 
them. 

Proprietor  {excitedly). — "  Have  him  ar- 
rested at  once,  haled  liefoi'e  the  Alcalde,  and 
confined  in  the  deepest  dungeon  beneath  the 
castle  rrroat.  Steal  my  postage  st:imps,  will 
he  !  How  is  it  possible  to  make  any  moi.ey 
in  business  with  such  ba.se  caitiffs  around  ?" 

[Bookkeeper  retires  to  carry  out  the 
sentence^ 

Enter  the  Engineer,  L.  F.  E. — "  Sir,  the 
boiler  blowcock  is  so  badly  worn  that  I  can- 
not keep  it  tight  any  long^er.  We  need  a 
new  one,  for  the  one  we  now  have  leaks 
about  a  g-allon  a  minute. 

Proprietor,  {bouncing  excitedly  front  his 
chair,  his  hair  on  end,  his  hands  extended 
to  heaven.  He  shouts) :  "  New  blowcock  I 
Good  Heavens  I  Your  extravag-ance  will 
ruin  me.  Last  week  you  demanded  a  new 
oil  can  ;  next  week  3'ou  will  probably  ask 
for  a  new  wrench,  or  something-  equally 
foolish.  To-morrow  you  will  require  orl, 
coal,  what  not.  How  the  devil  do  you  sup- 
|)0se  I  can  run  a  business  with  such  constant 
demands?  Go  back  to  your-  depar  tment,  sir, 
and  mind  your  own  business.  I  will  not 
buy  you  a  new  blowcock ;  learn  to  do 
without  such  unnecessary  thmg:s  I  If  I 
listened  to  your  demands  I  would  soon  be 
ban  krupt." 

Engineer  retires,  soliloquizing. — "Good 
Gad,  was  there  ever  such  a  boss  as  that  I 
The  office  boy  steals  a  dollar-'s  wor  th  of  pos- 
tag-e  stamps  and  will  probably  be  hung, 
while  the  boiler  blowcock  steals  two  dol- 
lars' worth  of  coal  daily,  and  the  boss  wants 
my  life  because  1  tell  hiriiof  iti''  [Shakes  his 
head  in  hopeless  confenijjiat ion. \ 

Proprietor,  still  fttming. — New  blow- 
cock I    1  got  the  best  of  hrm,  anyway." 
 •  -♦-  •  

As  to  what  ai'e  and  what  are  not  raw 
materials  a  ti-ader  would  like  information. 

I  would  like  a  solid  definition  of  the  words 
"raw  material"  and  "finished  pi"oduct." 
What  is  the  diffei"ence?  Is  white  le.nd, 
which  is  certainly  a  raw  material  to  the 
house  painter,  really  a  finished  product?  It 
is  to  the  nianufacturer.  Is  coal  a  raw 
material?  Cotton  wool  is  a  finished  pro- 
duct to  a  medical  man;  to  a  spinner*  it  is  r  aw 
material.  Is  wheat  a  i"aw  material?  To 
the  farmer  it  is  a  finished  pr-oduct.  Is  flour 
a  r'aw  material?  It  is  to  llie  miller,  beyond 
question,  a  finished  product.  What  is  the 
broad  distinction  between  finished  pi'oducts 
and  raw  materials,  or  is  thei'e  any  broad 
distinction? 

  •  •  

In  some  exper  iments  recently  made,  Pro- 
fessor Denton,  of  Stevens*  Institute  of  Tech- 
nolog-y,  Hoboken,  had  occasion  to  test  a 
small  vertical  engine  3'x5'.  As  this  is  a 
ver  y  common  size  for  steam  launches,  it  is  of 
inter-est  to  know  the  power  developed  under 
the  following:  conditions:  Kevs.  perminute, 
200;  steam  aboveatrnosphere,  59. S  lbs.:  mean 
effective  pi-essure,  5-2  99:  total  hoi"se-p(>wer, 
0.75;  power  lost  by  friction  of  parts,  1G.35 
per  cent,  of  the  total. 

The  people  of  the  United  States  annually 
requir-e  0,000,000,000,000  envelopes,  or  about 
50.0(>0  per  capita,  says  a  statistician. 

[We  don't  seem  to  get  much  satisfaction 
from  this  information.] 


"No"wr  is  the  time  to  subscribe.' 
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1881—1891. 

The  present  issue  closes  the  curi-ent  vol- 
ume and  the  tenth  year  of  the  publication  of 
The  Engineer,  in  reviewing-  the  decade 
we  find  that  it  has  been — to  us — full  of  stir- 
ring incidents.  No  man  or  set  of  men  can 
possibly  foresee  the  amount  of  discour- 
agement, reverses,  and  disappointment  they 
will  have  to  encounter  in  establishing  a  new 
paper,  unless  they  have  had  previous  expe- 
rience in  the  same  line.  The  very  class  to 
whom  papers  are  often  addressed  refuse  to 
countenance  or  support  it,  and  publishers 
are  often  obliged  to  go  outside  of  and  aban- 
don their  original  prospectus  in  order  to 
succeed  at  all.  Why  these  things  are  so  it 
is  not  our  purpose  to  inquire;  we  hav.e  no 
concern  with  the  affairs  of  others,  but  are 
ver3'  much  interested  in  our  own.  When 
The  Engineer  was  projected,  it  was  upon 
the  strength  of  a  wide  personal  acquaintance 
all  over  the  country,  more  or  less  engineer- 
ing experience  personally,  and  ver}^  much 
more  moral  sand,  so  to  speak,  than  capital. 
At  the  end  of  ten  years  we  find  that  none  of 
these  resources  have  failed  us.  The  original 
stock  of  personal  friends  has  been  increased 
many  fold  by  other  friends  who  have  in- 
terested themselves  in  the  objects  for  which 
The  Engineer  is  published;  the  capital  has 
likewise  increased,  while  the  sand  has  ac- 
cumulated in  such  volume  that  we  have 
some  to  spare.  Competition  has  also  in- 
creased very  largely.  Where  there  was 
one  trade  paper  ten  years  ago  there  are  a 
dozen  now,  all  clamoring  for  a  hearing — 
chiefly,  let  us  say,  from  advertisers.  This 
last  is  the  object  of  the  existence  of  many 
so-called  technical  papers.  Despite  all 
these  obstacles  in  its  path.  The  Engineer 
lias  steadily  made  its  way  and  obtained  a 
position  and  status  wiiich  we  are  proud  to 
sa3'  is  second  to  none  in  this  country. 

Making  no  pretensions  to  a  fictitious  cir- 
culation, there  is  no  trade  paper  which  has 
a  wider  representation,  covers  more  terri- 
tory,  or  reaches  a  higher  class  of  readers. 
We  do  not  appeal  to  the  unthinking,  but  to 
those  who  are  desirous  of  something  of  more 
permanent  value  than  the  "'Mike"  and 
"Jim  "class  of  trade  literature.  We  shall 
continue  in  this  course  so  long  as  The  Engi 
NEER  exists,  because  this  is  our  field  of 
operations. 

We  only  briefly  advert  here  to  the  change 
which  has  taken  place  in  our  firm  since  it  w-as 
established — for  this  reason — that  the  pre- 
vious lines  assume  that  the  success  of  The 
Engineer  has  been  due  to  the  senior  editor 
only.  This  would  not  be  true.  How  much 
we  are  indebted  to  the  man  who  has  been 
called  awa3'  we  only  know.  In  dark  days, 
when  every  avenue  was  closed,  and  the  end 
seemed  at  hand,  then  it  was  that  Egbert 
P.  Watson,  Jr.,  worked  the  hardest  and 
was  the  most  sanguine.  Discouragement 
did  not  daunt  him;  nothing  shook  his  belief 
in  ultimate  success  ;  he  worked  with  hand 
and  heart,  and  it  is  due  to  him  now  to 
acknowledge  for  the  last  time  his  magnifi- 
cent courage  and  spirit.  Mere  words  are 
inadequate  to  this  subject,  so  we  say  no 
more. 

To  the  other  friends  of  The  Engineer 
who  have  contributed  so  largely  to  its  sue 
cess,  with  hand,  pen,  and  hearty  encourage 
ment,  we  could  sa3'  much  that  would  not 
sound  well,  perhaps,  to  other  ears  in  these 
prosaic  pages,  but  we  no  not  forget  their 
aid,  past  and  present. 

To  the  thousands  of  readers  eveiywhere 
w'e  also  return  thanks  for  their  support,  and 
hope  that  in  their  material  affairs  and  con- 
cerns they  may  be  prosperous.  The  current 
year  has  brought  var3ang  fortunes  to  man,v 
but  let  us  all,  with  renewed  courage,  look 
forward  to  1891,  and  in  that  spirit  we  wish 
one  and  all : 

"  A  Merrv  Christmas  and  a  Happv  New 
Year." 


In  the  six-inch  rifled  gun  the  projectile  is 
making  250  revolutions  per  second  at  the 
moment  of  leaving  the  muzzle. 


GOVERNMENT  SCHOOLS  FOR  ENGINEERS. 

It  is  a  curious  fact  that  while  the  use  of 
steam  is  increasing  yearly  in  navigation, 
there  are  no  schools  for  engineers  where  the 
A  B  C  of  the  trade  can  be  learned,  "^he 
government  still  keeps  up  its  school-ship, 
St.  Mary,'  teaching  young  men  to  be  able 
seamen,  which  A  B's  are  then  shipped  on 
board  of  ironclads  or  cruisers  where  there 
is  not  as  much  cloth  above  deck  as  there  is 
upon  an  old  woman's  clothes  line.  Young 
men  are    taught  to  hand  reef  and  steer, 
stow  hammocks,  and  learn  navigation  and 
seamanship  generall}-,  all  at  Uncle  Sam's 
expen.se,  but  there  are  no  such  opportunities 
for  young  men  to  learn  to  be  engineers 
gratuitously.    Wh}-  are  there  not?    We  do 
not  know.    There  is  no  lack  of  technical 
.schools  which  purport  to  fit  3'oung  man  to 
be  engineers,  that  is  to  say  superintending 
engineers,  in  process  of  time,  but  all  these 
begin  the  course  at  the  wrong  end.  The3' 
reverse  the  natural  order  of  things.  A 
young  man  who  can  use  logaritlims,  but 
cannot  use  a  screw  wrench,  who  knows  how 
to  solve  problems  of  all  kinds,  but  cannot 
make  a  pasteboard,  or  putt3',  or  a  rubber 
joint,  is  of  no  earthh'  use  in  an  engine  room, 
except,  possibl3',  to  ornament  it,  or  for  per- 
sons who  have  work  to  do  to  fall  over  in 
dim  passages.    In  an  engine  room  the  work 
comes  first,  and  the  problem  comes  after.  If 
the  ship  is  to  go  the  engines  must  go,  and  go 
as  fast  as  the3'can.   The3' never  stop  to  think 
or  dispute  about  this  man's  or  that  man's 
theor3'  of  cylinder  condensation,  but  the3' 
keep  on  turning  if  everything  is  "ship  shape 
and  Bristol  fashion."    If  it  is  not  technical, 
school  training  is  of  no  use.    We  want  en- 
gineers first,  and  scholars  afterward;  the 
one  may  be  embodied  in  the  other,  and 
should  be,  to  make  the  perfect  man,  but  first 
and  foremost  we  want  the  intuitions  and 
perceptions  of  the  working  engineer,  and 
the  theories  and  deductions  of  the  observer 
subsequentl3'.    We  can  get  .safe  to  port 
without  the  latter,  but  the  engineer  we 
must  have.    It  sounds  fantastic  to  use  such 
expressions,  but  the  facts  are  that  engines 
tell  things  to  working  engineers  that  the3' 
will  not  impart  to  students,  and  this  is  only 
another  wa3'  of  sa3ang  that  skilled  workmen 
can  detect  causes  of  disaster  and  disasters 
before  the  catastrophe  occurs;  while  the 
student  passes  an  unusual  noise  as  of  little 
importance;  he  cannot  hear  that  there  is  a 
follower  bolt  loose  until  the  piston  jumjis 
out  on  the  fioor  through  the  cylinder  head 
and  shows  it  to  him.    Wh3-  are  not  seamen 
apprentices  taught  navigation   first,  and 
how  to  splice  ropes  afterward  ?    Simpl3'  be- 
cause the  authorities  know  that  sailor's  are 
made  by  the  opposite  course. 

We  want  a  national  school  for  engineers, 
where  the  course  of  training  shall  proceed 
from  the  less  to  the  greater.  We  want 
young  men  to  begin  at  the  bottom,  where 
their  grandfathers  began,  and  go  up  to  the 
top.  We  want  them  to  learn  how  to  make 
joints,  to  know  how  much  strain  a  fths  bolt 
and  nut  will  bear  without  stripping.  We 
want  them  to  know  how  to  grind  valves  to 
their  seats,  pack  stuffing-boxes,  keep  dirt 
out  of  bearings,  to  fit  brasses  that  are  im- 
properl3'  fitted,  or  bed  down  nuts  that  do  not 
seat  square.  We  want  them  to  know  how- 
to  make  pumps  work  when  the3-  don't  want 
to;  in  short,  we  want  them  to  have  all  the 
trouble,  fret  and  anno3-ance  that  steam  ser- 
vice can  give  them,  for  the  fruit  and  blos- 
som of  all  this  experience  is  a  trained  engi- 
neer. We  shall  never  make  this  man  in  a 
school  of  the  regulation  pattern.  Life  is  too 
eas3-.  There  is  too  much  figuring  up  noth- 
ing, and  making  pretty-  drawings  of  noth- 
ing. The  coal  bunker  is  a  good  deal  better 
place  for  a  young  man  than  a  drawing-i'oom 
if  he  is  ever  going  to  bean  engineer.  After 
he  has  had  some  fun  in  the  coal  hole  let  him 
into  the  drawing-room.  We  might  as  well 
tiy  to  make  generals  out  of  lawyers  as  to 
make  engineers  out  of  students.  In  modern 
warfare  the  engineer  is  actualh'  of  more 
[  value  than  the  captain  or  commander.  T]i« 


THE  ENGT-N  EER 


captain  may  be  killed  before  the  ship  gets 
fairly  into  action,  but  the  next  in  rank  can 
take  the  ship  out  of  action  at  the  least,  but 
if  the  engineer  corps  fails  there  will  be  no 
chance  to  take  the  ship  out  of  action;  the 
enemy  will  do  that  pi'oinptly. 

The  Government  should  give  ambitious 
young  American  men  an  opportunity  to 
learn  to  be  engiiiocrs  of  the  old  school  type. 
The  new  practice  ship  now  building  is  a 
step  in  this  direction,  possibly;  but  it  de- 
pends mainly  upon  the  course  of  tuition 
adopted  whether  such  pr'actice  is  merely  a 
sea  picnic,  or  the  stern  discipline  of  every- 
day life  on  commercial  vessels. 

THE   MANAGEMENT  OF  A  CORLISS 
ENGINE,  No.  2. 

By  Charles  1).  Thuhbek,  Biddefokd,  Me. 

In  my  last  paper  nothing  was  said  about 
the  quality  of  steam  produced.  This  is  a 
point  too  frequently  overlooked  by  engineers. 
If  you  have  upright  boilers,  which  moder- 
ately superheat  the  steam,  you  are  all  right 
in  this  respect,  but  with  horizontal  tubulars 
there  is  a  strong  probability'  of  there  being 
too  much  moisture  in  the  steam.  This  can 
be  determined  by  the  calorimeter  test,  which 
has  been  fully  explained  in  engineering 
papers.  I  do  not  consider  that  high  evapora- 
tive results  from  hor-izontal  boilers  are  of 
any  value,  unless  accompanied  with  the  cal- 
orimeter test,  showing  that  the  steam  pro- 
duced is  quite  dvy. 

This  tendency  of  horizontal  boilers  to  fur- 
nish wet  steam  is  the  reason  why  I  prefer 
well  designed  uprights  when  high  steam  is 
required  for  compound  engines.  One  gauge 
of  water  while  engines  ai"e  running,  and  con- 
tinuous feed,  vvill  prevent  an  excess  of  water 
passing  away  with  the  steam  in  boilers  of 
good  design.  I  depend  entirely  on  gauge 
cocks,  having  no  glass  gauges  whatever. 
These  boilers  in  my  charge  are  over  10 
years  old,  and,  all  told,  there  are  over  23 
hundred  tubes;  not  one  of  them  has  ever 
leaked  from  any  cause. 

We  are  all  aware  that  properly  covered 
pipes  contribute  largel.y  to  the  economic  re- 
sults. I  have  found  "that  hair  felt,  with 
asbestos  mill  board  next  to  the  pipe  makes 
a  good  covering,  but  for  a  short  time  onl^y. 
The  asbestos  does  not  prevent  the  felt  from 
burning  on  top  of  pipe;  in  G  months  it  will 
be  found  nearly^  if  not  quite,  destroyed,  and 
on  the  bottom  it  will  be  hanging  loose  from 
the  pipe.  On  flanged  pipe  I  use  one  inch 
each  of  Nos.  1  and  2  asbestos  cement, 
and  outside  of  this,  one  inch  of  hair  felt. 
This  brings  the  covering  out  even 
with  the  flanges;  then  all  is  cov- 
ered with  heavy  cotton  cloth,  and  for  the 
boiler  room  it  is  wiiitewashed;  in  the  engine 
rooms  it  is  covered  with  a  jacket  •f  Russia 
iron,  and  brass  bands  to  break  joints. 


In  regard  to  the  size  of  steam  pipe  to  the 
engine,  I  would  say  do  not  be  governed  by 
the  capacity  of  opening  into  the  cylinder  or 
the  valve  furnished  by  the  builders.  The 
high  piston  speeds  now  so  common  require 
larger  pipes,  and  if  they  are  long,  consider- 
abty  larger  diameter  should  be  used.  The 
Corliss  cross  compound  engine,  of  which  I 
am  about  to  write,  has  cylinders  22'  +  40' 


by  60'  stroke,  and  runs  60  revolutions  per 
minute.  The  throttle  is  7'  and  the  steam 
pipe  about  200  feet  long.  I  enlarged  from 
the  tlirottle  with  a  short  piece  of  cast-iron 
pipe  up  to  10",  and  the  balance  is  made  of  10' 
boiler  tubing  in  long  lengths,  with  heavy 
cast-iion  flanges  riveted  on.  All  bends  are 
made  of  copper.  Such  a  steam  pipe  as  this 
is  far  mor-e  reliable  for  high  pressures  than 
cast-iron  or  common  wiought  pipe  with 
screwed  joints. 

The  cylindeis  of  this  engine  are  propor- 
tioned in  this  way  on  account  of  the  unusual 
amount  of  steam  re(iuir(!d  for  use  in  the 
mills,  which  is  taken  from  the  receiver.  Be- 
sides seven  slashers  (which  turn  off  some- 
thing over  ninety  thousand  pounds  of  yarn 
each  week),  there  are  eighty  vapor  pots  in 
the  weavijig  rooms,  all  of  which  are  supplied 
from  this  source.  The  usual  pressure  in  re- 
ceiver is  live  pounds.  This  engine  has  been 
running  two  years,  and  is  cormected  to  ten 
water-wheels  of  180  h.p.  each.  'J'here  are  no 
regulators  on  the  water-wheels,  the  engine 
governor  contr'oliiig  the  speed  of  all.  From 
this  and  other  causes,  the  load  is  quite  vari- 
able, and  with  full  river  the  engine  is  some- 
times under'loaded. 

As  left  by  the  builders,  I  at  first  had  trou- 
ble to  maintain  an  even  pressure  in  the  re- 
ceiver, and  furnish  steam  for  use  in  the 
mills,  as  the  point  of  release  on  both  cylin- 
ders was  determined  by  the  governor, and  no 
way  was  provided  to  change  the  cut-off  on 
l.p.  cylindei'.  This  would  be  correct  under 
certain  conditions,  but  not  so  here,  as  the 
amount  of  steam  taken  from  the  i-eceiver  is 
subject  to  considerable  variation,  and  this, 
together  with  changes  in  power  ix'quired, 
made  it  necessary  to  make  an  alter-ation. 
The  regulator  shaft  connecting  one  cylinder 
with  the  other  was  cut  in  two  and  connected 
as  shown  by  sketch. 
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B3'  turning  the  nut  between  the  levers  to 
the  right  or  left,  the  l.p.  cylinder  is  made  to 
take  more  or  less  steam,  as  the  case  may  be, 
and  at  the  same  time  it  is  controled  by  the 
regulator. 

During  a  large  part  of  the  time  the  l.p. 
cylinder  is  made  to  cut  off  somewhat  earlier 
than  would  be  the  case  if  a  low  steam  con- 
sumption by  this  engine  alone  was  desira- 
ble. It  is  the  total  coal  used  that  interests 
the  stockholders.  During  the  season  of  low 
river,  when  other  engines  are  furnishing  the 
steam  for  use  in  the  mills,  and  this  engine  is 
running  under  favorable  conditions,  the  coal 
consumed  during  a  test  of  one  week,  includ- 
ing that  used  for  banking  fires  at  night,  was 
1.73  lbs.  per  h.p.  per  hour.  The  exhaust 
steam  from  the  duplex  feed  pump  on  this 
trial  was  used  to  heat  the  feed  water  for  an- 
other set  of  boilers  than  those  from  which 
the  engme  steam  was  taken.  As  running  at 
present — with  an  overflowing  river,  ami 
steam  taken  from  the  receiver  for  the  mills, 
as  mentioned  above — the  coal  used  per  h.p. 
per  hour  varies  from  1.9  to  2.1  lbs. 

The  variations  in  load,  sometimes  caused 
the  receiver  pressure  to  fall  quite  low,  un- 
noticed by  the  engineer.  This  made  bad 
work  and  loss  in  the  slasher  room.  To  pre- 
v(!nt  this  loss,  and  give  us  timely-  notice,  I 
connected  a  small  whistle  to  pipe  leadmg  to 
slashers,  as  shown  by  sketch. 

A  pressure  of  3  pounds  holds  the  valve 
down  to  its  seat, ,  but  at  4+  pounds  the 
weight  lifts  the  valve,  and  blows  the  whistle 
before  there  is  any  cause  for  complaint  in 
the  mill,  and  the  engineer  has  time  to  make 
the  proper  adjustment  of  the  cut-off  on  the 
l.p.  cylinder,  or  open  the  by-pass  valve  into 
receiver. 


The  air  pump  is  the  regular  Corliss  pat- 
tern, 34  in.  by  12  in.  stroke.  A  part  of  the 
overflow,  with  the  water  of  condensation 
from  the  receiver,  is  returned  to  boiler  room. 
A  i  in.  pipe  from  the  overflow  leads  up  to 
the  engine  room,  into  which  a  thermometer 
is  inserted,  and  returns  below  to  condenser, 
thus  showing  temperature  of  overflow  water 
at  all  times. 

A  sinall  pipe,  admitting  a  little  air  into  the 
channel  way,efrectuallyJstops  the  pound  that 
is  so  common  with  this  kind  of  air  pump. 

As  the  inacliineiy  in  the  mills  is  run  at  as 
high  speed  as  possible,  it  is  very  important 
that  the  engine  regulation  should  be  as  per- 
fect as  it  can  be  mad*;. 

This  engine  should  make  a  full  revolution 
each  .secotid;  if  it  should  fall  short  of  of 
a  revolution  in  each  .second  throughout  the 
day'  there  would  be  a  very  perceptible  dim- 
inution in  product.  If  it  should  fail  short 
this  much  during  an  hour,  it  is  .so  much  loht; 
it  should  not  be  made  up  in  the  next  hour. 

The  Corliss  governor,  unaided,  will  not 
regulate  as  closely  as  it  is  desirable  to  run 
in  a  cotton  mill. 

I  have  found  the  Gale  governor  attach- 
ment to  be  a  great  help,  but  even  this  u.seful 
and  neat-looking  little  device  needs  some  at- 
tention if  a  strictly  uniform  rate  of  speed  isde- 
sired, suppose  the  Moscrop  recorder  is  an  ex- 
cellent thing  to  show  the  variations  in  the 
speed.  A  good  many  years  ago,  before  I 
ever  heard  of  a  "Moscrop,"  or  other  device 
for  this  purpose,  I  made  a  little  machine, 
which  is  still  doing  splendid  service.  On  the 
shaft  of  the  air  pump  rocker  is  fixed  a  small 
adjustable  arm  carrying  a  ratchet,  which 
picks  one  tooth  at  each  revolution  of  the 
engine  in  a  ratchet  wheel  of  an  ecjual  number 
of  teetJi,  with  revolutions  desired  by  the 
engine  in  one  minute.  On  the  shaft 
of  this  ratchet  wheel  there  Is  a 
pair  of  miter  gears,  by  which  this  movement 
is  taken  up  into  the  engine  room,  where,  at 
a  convenient  place,  there  is  a  clock  dial  with 
suitable  train  of  gears  to  run  a  minute  and 
"second  hand."  After  the  engine  is  started, 
the  hands  on  this  dial  are  set  to  exactly 
agree  with  the  engineer's  time.  After  an 
hour  s  run,  if  there  is  a  gain  or  loss  of  one 
second,  which  means  with  this  engine  one 
revolution,  it  is  easily  detected  and  cor- 
rected. This  dial  makes  no  record  of  the 
I'evolutions  for  yesterday  or  last  week,  but 
as  it  enables  us  to  run  just  right  all  the  time, 
it  is  very  satisfactory. 

The  engine  register  or  counter  shows  each 
day  the  number  of  revolutions,  and  this  is 
recorded  for-  each  engine,  with  all  other 
matter  of  interest,  in  a  logbook  kept  for  this 
purpose. 


These  cards  were  taken  November  4. 
Theie  was  not  sufficient  load  for  the  engine 
to  show  its  best  work.  The  cards  from  the 
other  ends  are  as  nearly  the  same  as  can  be. 
Springs  in  indicators,  60  and  12  to  the  inch. 
(To  be  cotitinued.) 


A  TYPEWRITER  is  a  great  machine  for  a 
man  who  cannot  write  with  a  pen  any  more. 
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THE  PROCESSES  OF  STEAM  IN  ITS  DE- 
VELOPMENT OF  POWER  BY  MEANS 
OF  A  STEAM  ENGINE.* 

By  Chief  Engineer  Isherwood,  U.  S.  N. 

The  water  of  liquefaction  deposited  on  the 
interior  surfaces  of  the  cylinder  is  only  made 
possible  by  the  variations  in  temperature  of 
the  metal  of  the  cj'linder,  caused  by  the 
similar  variations  in  the  temperature  of  the 
expanding  steam;  consequently  when  the 
variation  of  the  temperature  of  the  metal  of 
the  cjdinder  is  rendered  impossible  by  the 
emplo3^ment  of  a  steam  jacket  capable  of 
maintaining  the  metal  of  the  cylinder  at  the 
constant  .temperature  of  the  boiler  steam, 
there  is  no  deposition  of  water  of  liquefac- 
tion on  the  surfaces  of  the  c^^linder,  and 
the  losses  of  heat  are  confined  to  what  be- 
long to  the  molecular  actions  of  the  steam 
alone. 

The  losses  by  the  interaction  of  the  metal 
of  the  cylinder  with  the  heat  of  the  steam 
are  preventable  by  the  employment  of  a 
steam  jacket,  but  not  the  losses  by  the  mole- 
cular action  of  the  steam. 

The  entire  losses  of  heat,  to  which  the  so- 
"called  "cylinder  condensation"  is  due,  are 
caused  by  the  use  of  the  steam  expansively', 
and  are  greater  with  greater  measures  of 
expansion. 

As  regards  the  measure  of  expansion  with 
which  steam  can  be  most  economically^  used, 
a  limit  is,  therefore,  soon  reached  in  prac- 
tice, depending  on  the  boiler  pressure,  the 
back  pressureagainst  the  piston,  the  press- 
ure required  to  work  the  engine  per  se,  and 
on  the  use  or  non-use  of  the  steam  jacket; 
when  the  losses  caused  by  the  expansion 
neutralize  the  gain  due  to  the  expansion, 
tlie  practical  limit  of  expansion  is  attained, 
and,  if  it  be  carried  further,  loss  will  be  ex 
perienced. 

Thus  far,  no  reference  has  been  made  to 
the  obvious  loss  of  heat  fr-om  a  cylinder  by 
external  radiation,  in  order  not  to  compli- 
cate the  essentials  of  the  problem  by  min 
gling  non  essentials  with  them.  The  loss  by 
radiation  can  be  reduced  by  suitable  cover- 
ings of  non  heat  conducting  materials  until 
it  becomes  nearly  insensible,  and  such  should 
always  be  the  case  with  practical  steam  en- 
gines. 

Whatever  liquefaction  of  steam  due  to  ex- 
ternal radiation  there  may  be  in  a  cylinder, 
will  take  place  during  the  entire  stroke  of  its 
piston,  but,  of  course,  will  be  gi-eater  at 
those  parts  of  the  stroke  where  the  pr-essure 
is  greater.  This  water  of  liquefaction  will 
be  revaporized  in  whole  or  in  part  under  the 
lessening  pressures  in  the  cylinder  due  to 
the  expansion  of  the  steam,  and  the  result- 
ing steam  will  be  utilized  as  pressure  on  the 
piston,  but  any  part  of  this  water  that  may 
be  vaporized  during  the  exhaust  stroke  will 
pass  to  the  condenser  as  steam,  without  do- 
ing work  on  tiie  piston.  The  heat  of  vapori- 
ization  of  this  latter  part  will  be  wholly  lost, 
i  The  cooling  of  the  metal  of  the  cylinder 
by  this  abstraction  of  heat,  caused  by  the  re 
vaporization  of  the  water  of  liquefaction  due 
.  to  the  external  radiation,  has  to  be  restored 
by  heat  taken  from  the  steam  entering  from 
the  boiler,  consequently  there  will  be  a  lique- 
faction additional  to  those  already  described 
in  the  cylinder  between  the  commencement 
of  the  stroke  of  the  piston  and  the  point  of 
cutting  off  the  steam,  equivalent  to  the  heat 
lost  by  radiation. 

The  greater  the  loss  of  heat  by  steam 
liquefaction  in  the  cylinder,  the  greater, 
proportionally  to  power  developed  by  the 
engine,  will  be  the  work  done  by  the  air 
pump  in  discharging  the  greater  quantity 
of  mingled  injection  water  and  water  of 
steam  liquefaction,  and  of  air  and  vapor, 
because  the  greater  will  be  the  weight  of 
steam  used  per  unit  of  time  per  unit  of  power. 
Also  the  greater  will  be  the  work  done  by 
,  the  feed  pump. 

(To  he  continued.) 

•A  Lecture  delivered  before  the  Sibley  College  of  the  OoraeTl 
OniTanity.  Xtba««^  V.  Y.,  DecMubar  13, 1860.^ 


THE  NICKEL-STEEL  ALLOY. 

Secretary  Tracy  has  received  a  report 
giving  the  results  attained  at  the  Home- 
stead Steel  Works  of  Carnegie,  Phipps  & 
Co.,  near  Pittsburg,  of  the  first  attempt 
made  in  this  country  to  produce  nickel 
steel,  and  he  is  very  much  gratified  at  the 
success  attained.  The  experiment  was 
made  by  Carnegie,  Phipps  &  Co,  for  the 
Navy  Department,  and  the  results  seem  to 
have  fully  justified  Secretary  Tracy  and  the 
Ordnance  Bureau  in  undertaking  the  de- 
velopment of  nickel-steel.  In  fact,  if  such 
results  as  were  attained  in  this  experiment 
can  be  uniformly  produced,  it  is  believed  the 
business  of  making  steel  will  be  revolu- 
tionized, especially^  as  at  this  time  Dr, 
Emmens,  the  chemist,  claims  to  have  per- 
fected a  method  of  obtaining  ferro-nickel — 
especially  adapted  for  making  nickel-steel — 
from  the  ore  at  greatly  reduced  cost. 

The  object  of  the  experiment  at  the 
Homestead  Works  was  to  produce,  as 
nearly  as  possible,  the  alloy  used  in  the 
nickel-steel  armor  plate  made  at  Le  Creusot, 
France,  and  recently  tested  at  the  Annapo- 
lis proving  ground  with  such  good  results. 
That  this  was  done  is  evident  from  the 
chemical  tests,  which  show  that  in  the 
French  plate  the  percentage  of  nickel  was 
3.32,  while  in  the  Homestead  metal  it  was 
3.16,  The  experiment  at  Pittsburg  was  not 
with  a  small  quantity  of  of  metal,  on  such  a 
scale  as  might  be  conducted  in  a  laboratory, 
but  was  with  a  five  ton  heat  in  a  Bessemer 
converter.  Part  of  this  heat  was  rolled  into 
three-quarter  inch  plates,  from  which  a 
number  of  test  specimens  were  cut. 

Two  of  these  pieces  were  tested  lately 
and  gave  surprising  results.  The  elastic 
limit  was,  respectively,  59,000  pounds  and 
00,000  pounds.  The  ultimate  tensile 
sti-eiigth  was  100,000  pounds  and  102,000 
pounds,  repectively.  The  elongation  was 
15^  per  cent,  in  each  specimen,  and  the  re- 
duction of  area  at  fraction  was  29^  per  cent, 
and  2G^  per  cent.,  respectively.  These 
figures  show  that  the  elastic  circuit  and 
ultimate  tensile  strength  we)'e  raised  by  the 
nickel  alloy  to  almost  double  the  limits 
reached  in  the  best  grades  of  boiler  plate 
steel,  and  the  elongation  was  reduced  to  a 
scarcely  appreciable  extent.  Thus  the  de- 
sirable qualities  of  hardness,  strength,  and 
elasticity  were  combined  in  a  remar  kable 
degree  in  a  metal  of  great  ductility.  These 
results  were  attained  in  the  first  attempt, 
and  with  steel  made  by  the  Bessemer  pro- 
cess. It  is  believed  that  better  results  can 
be  obtained  even  now  by  the  open  hearth 
process,  and  it  is  reasonable  to  suppose  that, 
with  more  experience,  still  further  improve- 
ments will  he  made. 

It  is  impossible  to  foretell  what  will  be  the 
ultimate  effect  of  this  development  of  nickel- 
steel.  Secretary  Tracy  is  very  enthusiastic 
on  the  subject,  and  is  naturally  gratified  at 
being  one  of  the  pioneei's  in  taking  up  the 
new  alloy,  which  was  first  used  as  a 
material  for  armor  plates,  but  now  promises 
to  enter  into  the  construction  of  not  only 
armor  plates,  guns,  and  projectiles,  but  the 
hulls  and  engines  of  ships,  and  if  the  cost  of 
nickel  can  be  reduced,  it  is  believed  it  will 
be  adopted  for  all  purposes  where  a  high 
grade  of  steel  is  at  present  used, — N.  Y. 
Times. 

One  of  the  principal  difficulties  with  the 
use  of  steel  for  the  hulls  of  ships  has  been 
that  it  corrodes  rapidly  in  the  salt  water, 
and  barnacles  and  other  sea  growths  adhere 
to  it  closely,  thus  requiring  the  bottom  to  be 
cleaned  and  painted  at  short  intervals. 
Some  recent  experiments  in  Germany  show 
that  the  new  alloy  is  much  freer  from  both 
corrosion  and  fouling.  Secretary  Tracy  has 
directed  that  some  of  the  plates  made  by 
Carnegie,  Phipps  &  Co.  be  submerged,  to- 
getlier  with  some  ordinary  steel  plates,  so 
that  these  qualities  of  the  metal  can  be 
tested. 

Investigations  made  by   the  Ordnance 
Bureau  of  the  Navy  Department  show  that 
1  the  supply'  of  nickel  is  practically  inexhausti- 


ble, by  far  the  greatest  quantities  of  it  being 
found  in  the  Sudbury  district  in  Canada. 

Dr.  Emmens,  at  his  works  near  Pittsburg, 
is  now  engaged  in  reducing  by  his  new  pro- 
cess a  considerable  quantity  of  the  nickel 
matter  recently^  purchased  by  the  Navy  De- 
partment for  experimental  purposes.  If  he 
is  as  successful  in  this  as  he  hopes  to  be, 
the  cost  of  the  metal  will  be  much  reduced. 

Within  the  next  ninety  days  Carnegie, 
Phipps  &  Co.  expect  to  deliver  to  the  Navy 
Departmen'o  their  first  test  armor  plates,  of 
which  some  will  be  all  steel  and  others 
nickel  steel.  These  plates  will  be  tested  in 
comparison  with  the  two  French  plates  fired 
at  in  the  recent  armor  tr  ials.  Their  armor- 
plate  plant  is  now  complete, with  the  excep- 
tion of  erecting  the.lai  ge  cranes  for  hand- 
ling the  plates,  the  hydraulic  press  for 
shaping  them,  and  some  special  machines 
for  trimming  and  linishing  them.  Their 
process  will  differ  from  that  adopted  by  the 
Bethlehem  Works  in  that  the  plates  will  be 
rolled  in  a  specially  constructed  mill  of  great 
power,  instead  of  being  forged.  They  ex- 
pect tO'  begin  the  delivery^  of  armor  under 
their  contract  by  o)-  before  next  June.  The 
Bethlehem  Company  will  not  be  ready  so 
soon,  owing  to  delay  in  getting  its  mammoth 
125-ton  hammer  set  up. 

It  is  conceivable  that  men  may  write  so 
much,  and  deduce  so  much  from  their  own 
premises,  that  at  last  they  consider  them- 
selves as  the  only  original  discoverers  and 
authority,  and  they  wiite  from  tliat  stand- 
point wholly:  "In  my  writings,"  says  an 
observer  of  this  type,  "  I  have  iiivaiiably," 
etc,  etc.  This  sort  of  conclusion  is  very 
common,  but  it  is  not  satisfactory  to  persons 
of  a  skeptical  turn  of  mind,  who  like  to  con- 
sider for  themselves. 


Send  in  all  the  clubs  you  have,  and  let  us 
get  them  entered, 

CLUB  RATES,  1890-'91. 

We  invite  the  allention  ul  Uiose  who  wish 
to  get  up  clubs  to  the  reduction  in  rates 
whei'e  a  iiumber  subscribe  at  once.  Thei'e 
ai"e  twenty-!-ix  i.-<sues  yeai'iy,and  tlie  rate 
tor  ten  names,  8150  each,  is  25  percent, 
lower  than  a  monthly  paper  at  $1.00  for 
twelve  issues. 

Two  names,  one  of  them  new.  .$1.80  each. 

Five  names  1.70  each. 

Ten  names  1.50  each. 

This  is  the  lowest  rate  we  can  make  for-  The 
Engineer  for  any  number  of  names.  We  add 
also  that  all  names  comprising  a  club  must 
be  handed  in  at  one  lime;  we  cannot  extend 
the  pr  ivilege  of  joining  a  club  at  any  time 
dur  ing  the  year  to  one  or  two  persons. 

Those  who  ar-e  wilHng  to  aid  our  enterprise 
to  the  extent  of  soliciting  their  fi-iends  to 
come  in,  can  wr  ite  the  names  on  a  separ-ate 
sheet  and  send  them  with  the  money.  Send 
an  express  company's  receipt  or  postal  notes 
in  preference  to  postal  orders.  Be  particular 
and  have  all  names  and  addr-esses  cor-rect. 

RATES  AT  WHICH*WE  FURNISH  OTHER 
PAPERS  WITH  THE  ENGINEER. 

Subjoined  will  be  found  our- clubbing  rates 
with  other  paper's,  the  pi-oprietoi  s  of  which 
make  a  reduction  in  their  rates  in  connection 
with  us. 

All  complaints  of  irr'egularity  rn  I'eceiving 
other  paper-s  should  be  made  dii'cctly  to  the 
publishers  of  them,  not  to  us. 

I'ublioation  With 
Price  per  year.     The  Enoinmr. 

Scientific  American   3  00  4.50 

American  Miller   1.00  2.75 

Mamifacturer  and  Builder. ..  1.50  3.00 

American  Machinist   3.(0  4.70 

London  Engineer  10.00  11.00 

Engineering,  London  10  CO  1100 

National  Car  Builder   2.00  3.£0 

Cotton,  Wool  and  Iron   3.00  4.25 

These  rates  are  for  new  subscri^bers  to  the 
journals  named,  and  those  who  send  money 
through  us  will  please  state  whether  their 
subscriptiorrs  are  new  or  a  renewal. 

Any  periodicals  not  on  this  list  wUl  be  fur- 
nished at  a  discount  from  regular  rates. 

Joav  6.  JMxaon,  Priatar,  iS  Ceotn  St.,  Kaw  York, 
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ALI.   BOOKS    AOVERTISEO    IN    THESE    PAGES    SOLD    BY  US.^ 


THE  ROBERTS  SAFETY  WATER 
TUBE  MARINE  BOILER. 

From  10  to  l.C^K)  horse  ()()\ver.  Over 
two  luindretl  anil  tliii  cy  in  use,  in  vessels 
ranging  fi  om  steam  lauiiciies  to  ocean  go- 
ing ste.iiners. 

Two  liiintlred  lbs.  of  steam  guaranteed. 
Light  weiglu.e.isily  i  ei)aireil,very  econom- 
ical in  lu^'l.  The  liist  boiler  lias  lasted 
ten  years  without  repairs  and  is  ui  good 
condition  yet. 

SEND  FOn  UASD30MB  ILLUSTRATED  CIRCULARS. 
K.  ii.  ICOKKrtTS, 

18  Cortlandt  Sc.,  New  York. 
Works  Bed  Bmk,  N.  J.   


OCJiAN     MARINE  ENGINEERS' 
BENEFICIAL  ASSOCIATION, 
No.  69,  N.  Y. 
HALL,  18i>  BOWlilKY, 
moctH   evvi-j'    Wed  iio><(lii}'    Kveiiiii:;  at 
7.30.    ViKiliii;;:  Krutiiei-K  Credeii- 
tiaisi  cortlially  iii«'il<-d. 
GEO  UHLER,  Sec'y  J.  GEO.  HERMES,  Prest. 


KATZENSTEIN'S 

Self-Acting  Metal  Packing, 


For  Piston  Rode,  Valy* 

Sterne,  etc. 
Of  every  description. 
I''or  Steam  Engines,  Lo- 

Dcomotives,  Pum[)8,  &C. 
Adopted  and  in  use 
by  the  principal  Iron 
Works  and  Steamship 
Companies  within  tLj 
last  10  years  in  this  ani! 
Foreign  Countries.  ¥os 
full  particulars  and  ra- 
ferences,  address, 

L.  SATSSHSTIillT  k  09. 

357  West  M., 

IVcw  Vork 


HORACE  SEE, 

Engineer  niid  Naval  Architect, 

(CONSLI.TINO,  CoNhTRUtTlNO,  A.VD  EXPERT) 

Number  I  Broadway,  New  Yoik 


VaxN'  S.\\  r\ ooiu)  &  Mauff, 

SOLICITORS  OF  PATENTS 

american  and  foreign 
Advocates   in  Patent  Causes, 
4i  PARK  ROW, 

Times  Building,  Rooms  191,  192,  New  York  City 

J  Van  Santvooiu).  W.  Hauff 


RICHARD  DUDGEON, 

No.  24  Columbia  Street,  New  York^ 

Maki'i'  and  I'alenU'e  of 

Improved  Hydraulic  Jacks 

Punches.  Holler  Tube  Exr)au(lerfl,  and  Direct  Acting 
Steam  Haninier.s.  .Ia'*l<8  for  FressiuK  on  Car  Wlieelw 
or  (,'rai  k  Pins,  made  to  order.  Comnmnicatlons  by 
letter  will  receive  pi(tnipt  attention. 


Screw  Propellers 

MANUFAdXTRED  BY 

22  Corilaiid  street.  ^e\v  York. 

SUP'T  OF  THE  LATE  UELAMATEK  IliON  WOIiKS 
of  same  patterns  and  desig^ns  as  before,  adapted  to 
eacb  ve--t^el.  ConsuUins  Expert  and  Construclitiff 
Engineer.  Estimates  on  machinery ,  damages,  etc. 
A  IK  ICK  ITI.%C  II  IN 


STEAM  YACHTS  AND  LAUNCHES.— Steam 
Yachts  and  Launches,  their  Machinery  and 
Maiuigemeiil,  a  Review  of  the  Steam  Engine  as 
applied  to  Yachts.  Laws  governing  Yachts  in 
American  Waters,  Rules  for  Racing,  Rules  for 
Building,  Pilot  Regulations,  Specific  types  of 
Machinery,  Design  of  Hulls,  etc.,  etc.,  by  C.  P. 
Kunhardt,  8vo,  cloth  $3.00 


THE  PRATT  &  WHITNEY  CO., 

MANUFACTURERS  OF  MACHINE  TOOLS 

For  Railway  and  General  Machine  Shops. 

COMPRISING 

lathes;  Planers;  Corrugating  ifac/>iiies  for  Grooving  Chilled  Grinding  Rolls  for  Flouring  Mills; 
Drilling  Machines  (Horizontal  and  Vertical);  Screw  Machines;  Milling  Machines; 
Cutter  and  Twist-Drill  Grinding  Machines,  Tmret  Head  Chucking, 
Bolt- Cutting,  Forging  and  Finishing  Machinery;  Nut- 
Tapping  and  Cutting  OW  Machines;  Boring -Mills. 

And  Plants  Complete  for  Gun  andl  Sewing  Machine  Manufacture. 
Special  Machinery  for  Metal  Working. 

inacbineM  ('niaipleielj^  t^qiiipped  witb  Tool»>,  Fixtures  and  (»aag:eB 
for  .Uauufactitriug  ITIctal  tioods  (Generally. 

U.  S.  Standard  Taps  and  Dies  for  both  Hand  and  jVLACHlNE-WoRK ;  Pipe  Taps  and  Reamers. 

Kaster  Car-Builders'  Standard  Limit  Gauges   for   ROUND  BAR  IRON.     U.  S.  Standard 

Thread  (Jau-es,   Standard  Cylindrical  Size-Gauges.    Drop-Forged,  Steel  Caliper  Gauges. 
Standard  Hand,  Shell,  and  Chucking  Reamers.    Taper  Reamers  for  every 
purpose.  Hardened  and  Ground  Steel  Mandrils,  and  every  appliance 
in  TOOLS,  FIXTURES,  or  SPECIAL  GAUGES,  necessary 
for  STANDARD  INTERCHANGEABLE  WORK. 

Combination  L.atbc-Cbucks;  Rensbaw  Ratcbet  Drills.  Etc* 

fiP~Rend  for  ninstrated  Catalo.Tue  and  Price-List. 


WORTHINCTON 

STEAM  PUMPS 
PUMPING  ENGINES 
INDEPENDENT  CONDENSERS 

SKN»  FOR  CiKNERAL  CATAI.OGl  K 

HENRY  R.  WORTHINGTON 


Bosxon.   Philadelphia.    Chicago.    St,  Louis.   St.  Paul. 


San  Francisco. 


A.   J.   WEED  CO., 

10(i-lii8  i.ihi  rly  SI.,  .\<  tv  Vork. 
INVENTIONS     PERFtCTED.  DETAIL 
DUAUIMG  ,  PATTERNS,  CASTINGS, 
M  ULD',  MODEL>,  ^Pl;.CIAL  TOOLS,  DIHS, 
JIGS,  NOVELTY  AND  DUPHCATE  WORK. 

Ciirnplete  outlits  of  special  tools  for  iiiveninrs 
wishing  to  manufacture  their  own  goods,  cir- 
cu'ar  sent. 

Corrugated  Metal  Gaskets. 

(I'ATK.NTKD.) 


Are  the  most  reliable  for  flange 
connections;  made  plain,  oval 
square  and  irregular  for  pipes, 

CYLINDERS,  VALVES  AND  CHESTS. 

Is  not  affected  by  water,  steam, 
gas,  oil,  vapors  or  acid  solutions 


U.  8.  MINERAL  WOOL  CO., 
2  Cortlandt  Street, 

NEW  YORK. 

Bourne  >k  Knowlen  HI'I  'b  Oo.,  C'leveliind,()., 

VVestkhn  Aijknts. 


Second-Hand  Machinery 

Also,  all  kinds  of  Second-'  and  Machinery  fur- 
nished. New  Machinery  furnished,  and  Second. 
Hand  taken  in  exchange  nr  purchased.  Send  for 
Monthly  List ;  too  long  fur  publication. 

NEW  YORK  MACHINERY  DEPOT, 

BRIDGE  STORE,  No.  16, 

On  Frankfort  St.,   New  York* 


JOSEPH  DE  RYCKE, 

(torini  rlv  will,   ji.ii.s   I;<,ai  ii  &  .SON.) 

94  LIBERTY  ST., 

Rooms  9  and  10  New  York 

l>iau  iiij^>  plans  and  Kpecifi(:ati<>n.>i  for 
inarihc  oiigiiu-s  and  l)Oil»-rs,  Kteain  venKelB, 
vaclitH  and  tugs,  and  iron  Htruclures  in 

;,'cn<Mal. 

I'KK  ■»!)  S  X  I.    ~l  IM.K  \  l~IOS  <.IVK>. 


MECHANICAL  DRAWING. 

A  second  cour-ic  of  Meclianiral  D. awing; 
Mechanical  Grapliics,  arranged  for  use 
in  Technical  and  Science,  and  Art  Insti- 
tutes, schools  and  colleges.  By  Geo. 
Halliday.  Fully  iilu.strated.  8ro,  cloth, 
$2.00.  Send  for  circulars  of  our  books  for 
engineers. 

E.  <&,.  F.  N.  SPON, 

12  Cortlandt  Street,     •     NEW  YORK. 

STEA.M  ENGI.N'E.— A  Pocket-lVxA  of  Cractical 
Rules  for  the  Proportions  of  Modern  Engine* 
and  Boilers  for  I.,aiid  and  Marine  purposes,  by 
N.  P.  Burgh.  Details  of  High-Pressure  Engine, 
Beam  Engine,  Condensing,  Marine  Screw  En- 
gines, Oscillating  Engines,  Valves,  etc.,  L^nd 
and  Marine  Boilers,  Proportions  of  Engines  pro- 
duced by  the  rules.  Proportions  of  Boilers,  etc 
32mo,  roan  %\  Hi 


J.  M.  ALLEN,  ...  President. 
Wm.  B.  FRANKLIN,  -  Vice-President. 
F.  B.  ALLEN,  -  Second  Vice-President. 
J.  B.  PIERCE,  Secretary  and  Treasurer. 

Issues  Policies  of  Insurance  after  a 
careful  Inspection  of  the  Boilers, 

COVERING  ALL  LOSS  OR  DAMAGE  TO 


Pure  Aluminum. 

SAMPI.E  PIECES 
For  the  pocket  or  watch-chain,  \M 
in.  square,  I  6th  In.  thick,  25c.  Free 
bv  mall.  Address, 

JOHN   E.  BREEX, 
.58  Wood  Ave.,  Brldijeport.  Coiiii. 


IF 

ENGINE 

Wrltsns.  We  can 


WANT 

or  BOILER 

ii:fflsyer7  low  prices 


ROCHESTER  MT'G  CO., 


254  Mill  S!reet. 


Rocliestor. 


»w  York. 


BUILDINGS  AND  MACHINERY, 

ALSO 

^    Covering  Loss  of  Life  and  Personal  Injury 


ARISING  FROM 


STEAM  BOILER  EXPLOSIONS,, 

The  Business  of  the  Company  includes  all  Kinds  of  Steam  Boilers. 

Full  information  concerning  the  plan  of  the  Company  can  be  obtained  at  the  ! 

COMPANY'S    OFFICE,    HARTFORLv.  CONN., 

OR  AT  AMY  AGENCY. 


Pattern  Letters  for  Molders 

Brand  Lei  lert.,  <S:c.    Vii  iiderbii  rgli,  Wells^ 

Co.,  No.  S  Spruce,  near  Nassau  St.,  New  York. 


GARY  &  MUEN  COMPANY. 

234  West  29lli  St.,  IVew  1  ork. 

Spiral  Springs  for  All  Purposes, 

6t«el  Wire  Rods  Straightened  and  Cut  to  Lengths 


HYDRAULICS.— Practical  ydraulics;  a  series  ol 
Rules  and  Tables  for  the  use  of  Engineers,  etc., 
etc..  by  Thomas  Box.  Sixth  edition,  numerous 
plates,  post  8vo.  cloth  S3  00 

THE  PRACTICAL  STEAM  ENGINEERS' GUIDE 
ill  the  design,  construction,  and  management  of 
American  stationary,  portable,  and  steam  lire 
engines,  steam  pumps, boilers,  injector^, govern- 
ors, indicators,  pistons,  and  rings,  safety  valves 
and  steam  gauges  for  the  use  of  engineers,  fire- 
men, and  steam  users,  by  Emory  Edwards,  Illus 
trat'»'I  by  1 19  enpxavings,  crown  Svo,  cloth  $2."i'l 


LAKE    ERIE    BOILER  WORKS. 

The  Best  Equip- 


ped Plant  in 
America  for  the 
manufacture  of 
modern  Marine 
and  Stationary 
Boilers. 


BUFFALO 


TENTH   TEAR  OF  PUBLICATION. 


li 


THE  ENGINEER. 


SOUTH  BROOKLYN  STEAM  ENGINE  WORKS, 

Successors  to  William  A.  Li^lithall. 
VAN  BRUNT  &  SUMMIT  8TS.,  BROOKLYN,  N.  Y. 

New  Vork  OfHcc,  69  Wall  Stroel. 

Iron  and  Brass  Foundry  and  Machine  Works, 

BUILDERS  OF 

iLIGHTHALL  SURFACE  CONDENSERS. 

».  B.  COBB>S  PATKNT  IMPROVEMENTS. 

i^aESEU  'w^-A.TErt  mi:-A.TJi:iis,  ©to.,  otc, 

Pat.  Combined  Surface  Condenser  and  Feed  Water  Heater. 

Cast  Iron  and  Brass  Tube  Heads,  Patent  Brass  Screw  Glands,  Patent  Paper, 
Washer,  Vulcanized  Fibre  and  Wood  Packings. 

LIGHT  WEIGHT  BRASS  CONDENSERS  A  SPECIALTY. 

CONDKNSER  REPAIRS  PROIWPTI.V  ATTENDED  TO. 


i  EngineeriBg  fforts, 


9  3  LIBERTY  STREET, 

NEW  YORK. 


PROPEIETOES  AND  MANUFACTURERS  OF 

WHEELER'S 

ImprovedPatentSnrfaceCondensers 

SEND   FOR  CIRCULAR. 

ALSO  THE 

WHEELER  "ADMIRALTY"  CONDENSER 
WITH  PATENT  SCREW^  GLANDS, 

AND  THE  WHLELER-LIGHTHALL  CONDENSER,  with  Patent  Waterproof  Paper  Packings. 

Jl^  Light  Weig-ht  Surface  and  Jet  Condensers  for  Sfeani  Yachts,  etc.,  a  Specialty! 

AMERICAN  POP  SAFETY-VALVE. 

The  only  Automatic,  Adjusting,  Safety  Valye  ever  produced. 

FOR  LOCOMOTIVES,  STATIONARY,  MARINE  AND 
PORTABLE  BOILERS. 

It  does  not  infringe  on  the  patents  of  any  valve  made. 
We  guarantee  all  parties  buying  or  using-  them  protection 
against  all  Kuiis. 

Accepted  for  application  to  all  marine  boilers  by  the  Board  of  Super- 
vising Inspectors  of  Steam  Vessels,  and  approved  by  the  Secretary  of 
the  Treasury  at  Washington,  D.  C,  January,  1886. 

Approved,  and  its  adoption  recommended  on  U.  S.  Naval  Steam- 
ships,  April  1,  1885,  by  U.  S.  Naval  Board  of  Examiners. 

AMERICAN  STEAM  GAUGE  CO., 

36  Chardon  Street,  Boston,  Mass. 

Send  for  Price  List. 


DOKETHT   &    WADS  WORTH, 

357  West  St.,  New  Ifork. 
BOUiER  TUBE  STOPPERS. 


Patented  Apr.  10, 1877.  No.  189,429. 

Ship  and  Smith  Work. 


BARNARD'S  SEPARATOR, 


Naval 
Constructors 
Architects. 
Builders. 
Mechanics. 
Assayers. 
Chemists. 
Scientists. 
Students. 


Size  I'xjxlj 
in.  Complete 
pocket  book. 

All  practi- 
cal problems 
solved  at 
sight. 

Mailed  on  re- 
ceipt of  75  cts. 


R.  C.  SMITH,  No.  1  Broadway,  N.Y. 


For  Separating  and  Removing  Entrained  Water 
from  Live  Steam  ;  Condense  Water  and  Oil, 
Dirt,  etc.,  from  Exhaust  Steam.  Special  Device 
for  Surface  Condensers.  Send  for  Circular  and 
Prices. 

GEORGE  A.  BARNARP, 

15  Cortlandt  Street,   NEW  YORK. 


ItlLET 


T^'  CURTIS 


Balanced 

STEAM 
TRAP 


MANUFACTURED  BY 


THE  CURTIS  BEGULATOB  CO., 
69  Beverly  St.,  Boston,  Mass. 

Has  balanced  Valve,  therefore  works  equally  well  under 
HIGH  or  LOW  pressure  ;  discharges  full  area  of  pipe  ; 
has  hard  composition  float,  vented  to  the  atmosphere, 
and  is  warranted  not  to  collapse  or  fill. 

GENERAL  AGENCIES  : 

New  York,  109  Liberty  St. 

Philadelpltia,  2,035  North  Front  St. 

ITIinneapolis,  210  South  Third  St. 
Chicago,  218  Lake  St. 


The  Original  Dnvnicanized  Parting 


As  it  is  the  Packing  h  ' 
lilchallotiierareconipare  j 


CALLED  THE  STANDARD-^ 

Accept  no  packing  as  JENKINS'  PACKING  unless 
stamped  with  our  '•  Trade  Mark." 

(  71  John  Street,  N.  Y. 
irUFTUQ'  HDfUJ    J  105  Milk  Street,  Boston. 
JLllJllllU    DllUU,   )  21  North  Fifth  St.,  Phila 

(,  54  Dearborn  St.,  Chicago 


'^VALLEY  PUMP  CO,,  Easthampton.  Mass. 


DUPLEX  STEAM  PUMP. 

FOR  ALL  DUTIES, 

Simple,  Durable  and  Efficient. 

Send  lor  1890  Catalogue. 

HALL  STEAM  PUMP  CO., 

WORKS,  PITTSBURGH,  PA. 

CHICAGO,  PITTSBURGH  AND  ST.  LOUIS. 


PROVED 


PUMPING 


The  new  Handy  Binder  makes  a  per- 
fect book  of  one  or  twenty-six  issues  of  The 
Engineer  Papers  bound  without  mutila- 
tion. Pages  open  flat.  In  flexible  board 
sides  50c 

1  EGBERT  P.  WATSON  &  SON, 

150  Nassau  Street,  N.  Y. 


SIX  CENTS  will  buy  a  Hack  S&w  Blade 
which  will  cut  irnn  all  day  without  sharpen- 
ing, and  on  many  kinds  of  work  will  do  as  much 
as  SI  worth  of  files  Twelve  cents  will  buv  a  butch- 
er's saw  blade  which  will  cut  bone  four  weeks 
without  filing.  Poth  kinds  are  tempered  by  a  se- 
cret process  which  enables  them  to  do  five  times 
as  much  work  as  any  others  in  use.  All  saws 
rrarked  with  a  star  and  bearing  our  name  are 
fully  warranted  wherever  bought.  For  sale  by 
all  hardware  and  suppl3' dealers  in  this  country 
and  Europe. 

MILLERS  FALLS  COMPANY, 

93  Reade  St.,  New  York. 


R 


JACKS, 

SOLID  BRftWN  WELDLESS  STEEL  TUBES, 
ORIGINAL  DEAD-STROKE  POWER  HAMMERS, 

No.  14  North  Fifth  Street, 

PHILADELPHIA,  PA. 


STEVENS  PATENT  FIRM  JOIXT 

HERMAPHRODITE  CALIPERS 

No.  56  E. 

Price  List,  sent  by  mail. 
31nch  $0.35    Sincb  $0.75 


0.45  10 
0.55  12 
0.65 


0  85 
1.00 


TOOLS. 


STEVENS  UNIVERSAL 
THREADING-  TOOL. 


Xo.  9-5.   Price  g;4.00. 
With  Square  Thread  Cutter,  !«5.00. 


Ideal  and  Leader  Spring  Dividers  and  Calipers,  Ideal  Surface  Gauges,  Depth  Gauges,  and  Fine 
Machinists'  Tools.        eWTllustrated  catalogue  free  to  all. 
J.  STEVENS  ARMS  «fc  TOOL  CO.,  P.  O.  Box  iao  Chicopee  Falls.  Mass. 


it 


THE  O'CONNELL  LUBRICATOR 


THE  GREASER. 


EC0N03IY  of  lubi  icaiit, 

SIMPLICITY  of  construction, 

DURABILITY,  and,  above  all, 
RELIABILITY  in  action,  and 
its  characteristic  points. 

NOTHING  AUTOMATIC  ABOUT  IT. 

The  hand  on  cup  prac- 
ticallv  "feels"  the  pin. 

Castor  or  lard  oil,  grease  or  tallow 
plain,  or  a  mixture  of  any  or  all  can 
be  used  wliile  under  full  steam. 

O'CONNELL  &  CAHILL, 

PATENTEES, 

Manistee,  Mich. 


TBNTH     Y£Afi    O  F  P  U  B  L  I  C  A  T  I  O  N 


THE  ENGINEER. 


ili 


WM.  BERKEFELD'S  FOSSIL  3IEAL  COMPOSITION. 

The  Only  Genuine  Fossil  Meal,  v^ra^e  'na^^ 


Best  Fire-Proof,  Non-Condncting  A. 
Covering  for  Boilers  and  Steam 
Pipes.  Eai-ily  a|)|)lie(l.  Can  l>e 
useil  (jver  and  over  a{;aiii.  Solii  in 
ba;,'s  of  IIU  IbH.  Eanli  ba^  iiiarked 
with  Trade  Mark,  thua: 
Beware  of  Iiiiitatioiis.   SeiiU  for  Circulars  to 


BobertsoD's  Oil  Extractor. 

EXTKAC'IS  Oil.,  liRKASK,  OKIT, 
ETC.,  KHOM  KXIIAI  MT  .SIKAU. 


FOSSIL  MEAL  COMPANY,  2  Cedar  St..  N.  Y., 


DIXON  S  BELT  DRESSING 


AND  LEATHER  PRESERVATIVE. 

"^'"^Alisoliitely  i»r('vt'iils  ii  belt  Iroin  Slippliij^  iiiid  llioioiiKliiy  preserves  the 
le-itlicr.  It  i.s  )i(»t  Ji  new  and  untried  article,  bnt  has  tlie  stroiijjest  reconi- 
mcndatioii.s.  It  will  pay  you  to  .send  lor  eirciilar,  lor  it  will  .save  you  money. 

JOS.  DIXON,  CRUCIBLE  CO.,  Jersey  City,  N.  J. 


A.  (jlIKSE,  Proprietor 


LE  COUNT'S  NEW  EXPANDING  MANDREL. 

d'ateiiled  December  25, 1877.)  ^ 

If  Yovi  will  Try  this  Tool  You  will  not 
Regret  the  Expense. 

AMATEUR'S  SIZE. 

Taking  anything  from  9^  to  1  inch  inclusive,  price  $6  00 


MACHINIST'S  SIZE. 


No.  1   1-^  to  1    in.,  price  $10  00 

No.  2   1    to      in.,  price   14  00 

No.  3  l!^to2     in.,  price   18  00 

No.  4  (with  screws)  3    to  3    in.,  price   32  0  0 

No.  5   "         "   3    to  4    in.,  price   44  00 


C.  W.  LE  COUNT,  South  Norwalk,  Conn. 


WM.  B.  tSKUOK  CO., 

MANUFACTUBERS'  AGENTS  FOR 

MECHAfiCAl  ECBBER  COOIIS, 

LEATHF  R  BELTINC, 

Sole  Aijpnls  for  Plio-n  .  (himi  Core  and  Hemp  Packingn, 
Sole  Manufacturers  of  ACME  PISTON  PACKING. 

No.  40  John  Street,  -    -   >'ew  York  City. 

p  K  f: p  less^p    » i  1  i  K 1  r  r:r ) m  p a  N  v . 

'"OITF.  FOR  rATM.OOTIB 


Tpl' 


SUBSCRIPTION  BLANK. 

Messrs.  EttBERT  P.  WATSON  &  SON,  150  NasHau  St.,  N.  Y. 

£}nclosed  please  find  !^2.00.    inease  send  to  my  addrensTHREnaniKKH  for  one  year 

from   .  .  .  . 

Sign  Name  and  Address  very  plainly  and  always  give  your  ftouae  number  where 

possible.  


THE  COLGAN   LUBRICATING  BALL. 

OFFICE  :  234  ^We-st  Stareet,  KTe-w  TToarls:. 

No.6\2-K.      [Copy.]  Office   of  EXPERIMENTAL   BOARD,  Navy  Yard,  New  Yoik. 

Rear-Admiral  D.  L.  Braine,  U.  S.  N.,  Commanding  Naval  Station,  New  York.  February  24,  1890. 

Sir:— We  have  respectfully  to  report,  that  in  accordance  with  the  endorsement  on  the  letter  of  the  Bureau  of  Steam  Engineering,  dated 
July  10th,  1889,  and  numhered  1964  J.  J.,  we  have  te.sted  the  Lubricating  Balls  made  bv  the  Colgan  Manufacturing  Co.,  by  using  them  for  the 
internal  lubrication  of  the  Machine-shop  Engine  of  this  Yard,  during  all  the  working  days  since  tlie  24tti  of  December  last,  until  the  l.jth  of  the 
present  month,  or  forty-five  days.  For  the  first  five  days,  four  balls  per  day  were  used;  in  the  next  ten,  tliree  per  day;  and  since  then,  only  two 
per  day.  They  were  fed  to  the  .steam  chest,  a  quarter  of  a  ball  at  a  time,  through  a  common  grease  cup,  having  a  cock  below  it  and  covered 
with  a  screwed  cap.  These  balls  are  put  up  for  transportation  in  wooden  boxes  that  hold  a  gross  each,  tlie  outside  dimensions  of  the  boxes  being 
ten  inches  by  ten,  by  seven  and  a  quarter  inches  deep.  They  are,  therefore,  easy  to  handle  and  to  stow  and  care  for  on  shipboard.  Each  ball  is  wrapped  in  ti.ssue  paper, 
to  prevent  adhesion  under  moderately  high  temperatures.  They  liquefy  at  about  110  F.  They  have  no  objectionable  odor,  either  in  tlie  solid  or  liquid  state.  We  have 
the  assurance  of  the  manufacturer,  in  which  he  expresses  a  willingness  to  support  by  affidavit,  that  they  contain  neither  animal  or  vegetable  matter.  They  are  sold  at 
five  dollars  per  gross.  On  the  16th  instant,  the  interiors  of  the  cylinder,  valve  chest  ana  heater  into  which  the  engine  exhausts,  were  examined.  -All  the  wearing 
surfaces  were  found  in  excellent  condition,  bright,  smooth  and  clean.  Nowhere  in  the  cylinder  or  chest  was  there  any  accumulation  of  grease  or  dirt.  The  heater  had 
not  been  cleaned  for  a  long  time,  but  there  was  no  appearance  of  recent  deposits  of  grease.  The  anti-frictional  value  of  this  lubricant  could  not  be  established  by  this 
method  of  test,  but,  to  the  unaided  senses,  the  appearances  were  in  its  favor.  It  would  seem,  therefore,  that,  at  a  cost  of  less  than  seven  cents  for  and  eight-hour  day, 
the  internal  wearing  surfaces  of  a  twenty-inch  cylinder,  including  a  main  and  cut-ofiE  valve  (both  sides),  the  piston  of  which,  actuated  by  steam  of  an  initial  pressure  of 
forty  pounds,  had  a  speed  cif  about  540  feet  per  minute,  were  well  and  efficiently  lubricated  for  the  time  of  the  test.  We,  therefore,  respectfully  recommend  these  Lu- 
bricating Balls  for  purchase  and  use  in  vessels  of  the  Navy  wherever  they  are  required.    Very  Respectfully, 

Commandant's  Office,  Navy  Yard,  New  York,  February  25th,  1890.  CHARLES  H.  LORING.  Chief  Engineer  and  Member  of  the  Board. 

J.  J.  BARRY,  P.  A.  Engineer  and  Member. 
W.  D.  WEAVER,  Asst.  Engineer  and  Member. 


Approved  and  forwarded  to  Bureau  of  Steam  Engineering. 

D.  L.  BRAINE,  Rear- Admiral,  Commandant. 


INDICATOR  practice  AND  3TEAM  ENGINE 
ECONOMY,  with  plain  airections  for  attaching 
the  indicator,  taking  diagrams,  computing  horse 
power,  drawing  the  theoretical  curve,  calculat- 
ing steam  consumption,  determining  economy 
locating  derangements,  etc.,  also  tables  required 
in  making  the  computations,  by  Frank  F. 
Hemenway.   Price  $2.00 


SLIDE  VALVE.— The  Slide  Valve  practically  con- 
sidered, by  N.  P.  Burgh,  Engineer,  containing 
illustrations,  and  121  pages  of  letterpress.  Crown 
3vo,  cloth  J2.00 

MECHANICAL  DRAWING.— Prepared  for  the  use 
of  the  Students  of  the  Massachusetts  Institute 
of  Technology,  by  Prof.  Linus  Faunce   JI.'M 


Our  Steam  Regulating  Devices 

Are  the  standard  used  by  all  the 
Sugar  Refineries,  Car-Heating  Companies,  Factories, 
Electric  Stations  and  Railroads. 
If  you  would  economize  fuel  write  the 
MASON    REGULATOR    CO.,  BOSTON. 


THE  MARINE  GERMICIDE  PAINT  FOR  VESSELS'  BOTTOMS, 

An  Anti-Fouling  Anti-Corrosive  Compound  for 

IRON,  STEEL,  COPPER  OR  WOOD. 

AN  AMERICAN  PAINT, 

Warranttd  to  Excel  aDy  Iron  Paint  Yet  in  Use. 

SEND   FOR  CIRCULAR  AND   COPIES  OF  TESTIMONIALS. 

SAMUELS  &  >()KTOX,  A<-oiits, 

132  Nassau  Street,  New  York. 


PHOTOGRAPHS^LTHINEW  NftVAL  VESSELS. 

We  beg  to  announce  that  we  can  supplj^ 

 IMPERIAL  PHOTOGRAPHS  

of  the  new  United  States  Cruisers 
Chicago,  Baltimore,  Boston,  Atlanta,  Philadelphia,  Gushing. 
Vesuvius,  Yorktown,  Petrel, 

at  $3  each,  or  $25  for  the  set  above  named.  These  photos  are  not  ordinary 
pictures,  but  are  of  maininoth  size,  and  are  artistic  as  well  as  technically 
accurate.  They  are  taken  from  the  vessels,  and  not  enlargements  of 
small  negatives. 

ACTI  AL  LENGTH  OF  HULLlIN  PHOTO  IS  1 5  INCHES. 

Whole  dimensions  of  photo  are  13^  inches  by  "20  inches.  Every  con- 
structing engineer  and  engineering  works  in  the  country  should  ha  ve  these 
photographs,  and  the}'  are  handsome  ornaments  adapted  to  any  library. 
Persons  desiring  to  make  holiday  pi-esents  could  not  select  a  better  one 
than  these  photographs. 

I  EGBERT  P.  WATSON  \  SOX, 

Sent  by  Express  on  Receipt  of  Price.  150  Nussaii  Street,  Ne»v  York. 


(ydofasdia 

TriEfVvNuFAaUKES  AND  PRODUCTS 
Of  THE  UNITED  5TATE5. 

comprises  Every  Article  made  in  tLis 
Country  -Indexed  and  Classified  -anj 

under  each  article  the  naT.es  and  addresses 

THE  BEST  MANUFACTURERS. 

^mplete  m  One  Royal  OcljwVol  ofcveriiCJpp 
price  in  (lolh  '6  In  i  Morocco  *8  lr,nix,:leLi::'i-»lO. 

INDISPENSABLE 

to  Buyers  of  ArtlcifS  m  all  lines  and 

Invaluable  as  a  Statistical  Aork. 

Orders  received  at  office  of  this  Paper  • 


ELECTRIC LlliHTlNii.—l'ractical  Electric  Li?ht. 
ini,'.  by  A.  Hruiiiley  Holuio,  Assoc.  Mem.  Inst. 
C.E.,  irith  87  illiutratiunt,  third  edition,  correct- 
ed aiul  eiilar;.'e<l.  ,-r.>wti  Svci,  i  li>th   1.(10 

A  LIBRARY  for$|.00 

>k 

I) 


In  silk 
h  mpj 

-  rlijirl 
-       r.-.,ii,ir  i.rii  e 
AtJENTS  WANTKn.  •\Vrii.«  f..r 
HR1>A:  I.KK.  rul.lishrr...  203  Jai  k- 
,  <  liii  aK<>.  III. 


THIS   PAPER   CIRCULATES   ALL   OVER    THE   UNITED  STATES. 


THE  ENGINEER. 


pompound  and  Triple 
"    Expansion  Engines, 

For  Steam  Yachts  and  Lauuclies. 

Estimates  furnished  on  application. 

RILEY  &  COWLEY, 

MACHINISTS  AND  ENGINEERS 

Richard  &  Bowne  Sts- 

Brooklyn,  N.  Y. 
Teleplione— 347. 


CONEKIIS'S 

Improved  Ujater  Tube  Boiler 

combines  ia  the  liighebt  decree  ^ 

Aljsolnte  Safety  from  Destrnctiye  Emloaons, 

Economical  and  Rapid  Generation  of  Steam, 
Durability  and  General  Kfliciency. 

HAS  IMMENSE  HEATINtf  SURFACE  FOK 
THE  SPACE  OCCUPIED. 

Total  area  of  superheatinj  coils  equals  area  of  steam 
»  ipe.  iiisurin;r  free  circulation  of  dry  Mrani.  Waier 
Dniiii  furnishes  all  f;eiierator  coils  with  water  by 
iii'tural  circulatimi;  and  for  piices  or  rit'lJts  to  make, 
address, 

D.  CONEKIX, 
G4G  Hicks  St.,  IJrooklyn,  N.Y. 


STEAM  USING.— Steam  Usin^,  or  Steam  Engine 
Practice,  by  Chas.  A.  Smith,  C.  E.,  8vo,  cloth. 

  S3  00 

Contents.— On  tn*  Natu,  3  of  Heat  and  the  Prop- 
erties of  Steam  :  /'.  p  ■  jear  ;  The  Quantity  of 
Steam  which  misht  Paused  and  which  is  used  ; 
The  Indicator  and  Indicator  Dia;;ram  ;  The  ex- 
periments of  Hirn  and  Hallauer  ;  Steam  Heat- 
ing. 

A  MANUAL  OF  STEAM  BOILERS.— Their  design, 
construction  and  operation;  for  technical 
schools  and  engineers.  Illustrated.  693  pp. 
By  R.  H.  Thurston,  M.  A.  Doc.  Eng.,  etc.,  etc. 
New  York  86.00 


PUMP  MAKING.— A  Practical  Hand   Book  on 
Pump  Construction,  by  Philip  R.  Bjorlinjj,  p/aies. 

crown  8vo,  cloth   SI  50 

Contents. — Principle  of  the  Action  of  a  Pump  ; 
Classification  of  t-uinps  ;  Description  of  various 
classes  of  i-umps;  Remarks  on  Desi^'ning 
Pumps  ;  Materials  Pumps  should  be  made  of  for 
different  kinds  of  Liquids;  Description  of  vari; 
ous  classes  of  Pump-valves;  Materials  Pump- 
valves  should  be  made  of  for  different  kinds  of 
Liquids  ;  Various  Classes  of  Pump-buckets  ; 
On  designing  Pump-buckets  ;  Various  classes  of 
Pump-pistons;  Cup-leathers  ;  Air-vessels;  Rules 
and  Formulas,  etc.,  etc. 


iT^iimi^iii»i?r8ifi:iai 

SOLE  MANUFACTURERS  OF 

CORRUGATED  BOILER  FLUES 

Under  their  own  patents  and  those  of  SAMSON  FOX,  of  Leeds,  En^^land. 

ITIADE:  in  SIZKS  FU0TI28  ins.  TO  60  ins.  DI AlflETKR. 
witii  I'  laugcd  or  Plain  l^nds. 

(^"Take  Ferry  from  10th  or  33d  Sts.,  N.  Y.,  to  Greenpoint.-®a 

Thos.  F.  Rowland,  Pres.,  W  arrkn  E.  Hill,    (.  Vice  Pres 

Thos.  F.  Rowi  AND.  .Ir  . 'I'reas  CnAS.  H. ''npm.TT.  ( 

THE  LANE  &  BODLE7  CO., 

licCit- 


WE  CAN  SAVE  YOU  MONEY! 

If  you  are  turning  handles,  bonnets, 
glands,  nuts,  caps,  cocks,  pepper  tops,  cas- 
ket handle  tips,  or  any  forms  in  metal, 
wood,  ivory,  etc.,  by  hand,  or  with  slide 
rest  or  turret  machine.  Write  for  par- 
ticulars. 

The  Meridon  Machine  Tool  Co., 

MERIPEIV,  OON\. 


Key-Seating  Machines 
and  20  in.  Drills 

A  SPECIALTY. 
SEND    FOR    LIST  OF 

New  aiicl  SecoM-HaBd 

Latlies,  Planers,  Drills, 

or  anj-thinff  in  Macbinista 
Tools  or  Su|)plies. 

W.  p.  DAVIS, 

Roclicslor,  N.  If. 

Works  at  North  Bloomfield. 


From  heavy  patterns  and  of  unexcelled 
workmanship. 


Steel  Boilers,  Feed  Water  Heaters, 
Shafting,  Pulleys  and  Gearing. 


267  to  275  Water  St., 
CINCINNATI.  O. 


NEWPORT  MffS  SHIP  BOILDiC&  DRY  DOCK  CO, 

(ON  HAMPTON  ROADS.) 

Equipped  witb  a  Simpson's  Rasin  Dry  Dock,  capable  of  dockins  a  veaael  600 
feet  lony;,  drawing  25  feet  of  water,  at  any  stage  of  tlie  tide. 
Repairs  made  promptly  and  at  reasonable  rates. 

SHIP  AND    ENGINE  BUILDERS. 

For  estimates  and  further  particulars,  address 
C.  B.  ORC  1^ TT,  Pros't,  No.  1  Broadway,  New  York. 

Tensile  streng'h  upwards  of  79.000  lbs  per  sq.  inch 
Torsional  itrengih  cqjal  to  the  best  Machinery  Steel. 
An'i  Frict  on  I  an.i  Non-Corr'^tiv^. 

CAN  BE  FORCED  HOT. 

RountI,  Square  ;iiui  Ho.\a-oti  Birs  for  Holt  F<>r<;inss.  etc  , 
Pump  Piston  Rods,  "N  aclil  Shaft  eif.',  Sprinir  Wire, 
Rolled  Slieetsand  1  late^  for  Pump  I  inings, 
and  Condenser  Tube  Sheets,  etc. 


TOBIN 

THE  LANE  j[  BODLEY  Qf^ONZE 


ANSONIA  BRASS  AND  COPPER  CO., 


Boiler 

SERVE'S  PATENT  RIBBED 

average  econoin3'  in  fuel 


Tubes. 

BOIIER  TUBES  show  an 

of  12^  per  cent. 


Send  for  Circular. 


SlI.E  M.^NlFACTfRERS, 

CHICAGO. 


NEW  YORK. 


PURVES'   PATENT  RIBBED   BOILER  FURNACES. 


J 


Furnaces. 

Over  6,000  Pnrvo.s'  Patent  Rib- 
bed Furnaces,  of  which  this  cut  is  a 
see t ion,  are  in  .TIarine  Boilers.  Besides 
havin;;  greater  slrentjili  lo  resist  col  a  js  j 
than  an.  Furnace  made,  these  furnaces  pji- 
S8SS  mani'otheradvanta;,'es,  which  we  sU  ill 
be  happy  to  enumerate  on  ap|ilica!ion. 
These  furnaces  are  comj)aratively  cheap. 


W     W     V    V    ^  M 

Representiu^  Messrs.  John  Williams  &  Co.,  Liverpool, 

SOLE  AGENT  FOR  THE  UNITED  STATES 

81  ac  83  fUL't-ON  S-rUKE-r,  NEW  VOUK. 


J^iM^  B.  H.  CRAMP  &  CO, 

V^v"  U/eD  exclusively  Nf' 


I=»la.lla-ci©lp>liia., 

SOLE  MANUFACTURERS  OF 


AMERICAN 

MANGANESE  BRONZE, 


TRADt  MARK 


MANGANESE  BBONZE  PROPELIEE  WHEELS 
 A  Specially.  

TO  OWNERS  OF  STEAM  YACHTS." 

We  particularly  call  your  attention  to  adrantajres 
derived  from  the  u>e  of  ifiese  W  het  Is  for  Meam  Yachts, 
and  would  recommend  as  a  means  of  obtaining  "maxi- 
mum speed  at  minimum  expense"  tjiat  you  adopt  a 
Manganese  Wheel. 

CORRESPONDENCB  SOLICITED. 


THIS  PAPER  CIRCULATES  ALL  OVER  THE   UIiITED  STATES. 
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